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BBEOEHHXE

JIOpOKHO-CTPOUTEIBHBIE MaTEPHANIBl COCTABJSAIOT OOLIMPHYIO TPYMIy Marte-
pHUanoB, 0ObEIMHEHHBIX 10 PSy NPU3HAKOB, OMPEICISIOIUX BO3MOXKHOCTh ITPUMeE-
HEHUS B KOHCTPYKTHBHBIX 3JEMEHTaX JOPOKHBIX OJEXKJ: OCHOBAaHUSAX, BBIPABHU-
BAIOIIMX CJIOSX, HOKHUX U BEPXHUX CIOSIX JOPOKHBIX MOKPBITUH.

Briagenenue 3Tux MaTepuanoB B 0CO0YI0 Tpymiry 00yClIOBICHO TpeOOBaHUSIMU,
NPEIbIBIIEMbIMUA K HUM, KOTOPbIE TUKTYIOTCS CIEU(PUUECKUMU YCIOBHSIMH CITYXK-
OBl MaTEpHAJIOB B JIOPOXKHBIX ojiexkaax. K TakuM yclioBUSIM clieflyeT OTHECTH B Tep-
BYIO OUYepe/ib MHOTOKPAaTHOE HACHIIIICHUE BOJIOM, YepeIytonieecss BO3CHCTBUE OTPH-
[ATENbHBIX WM MOJOKUTENbHBIX TeMrepatyp. PazpyuutensHoe BIUsSHUE TeMIEpa-
TYPHO-BJIQKHOCTHBIX BO3JCUCTBUI YCyTyOJIsIeTCs] MEXaHMYECKUMH SKCIUTyaTalluOH-
HBIMH (haKTOpaMu: TUHAMUYECKHUMH HArpy3kamu OT IMPOXOJSIIEro TPaHCIOpTa, HC-
TUPAHUEM MOBEPXHOCTHOTO CJIOSI MOKPBITHUS, CABUTOBBIMU eopMalMsiMU Ha y4acT-
Kax TOPMOKEHHUS U pa3roHa TpaHCHOpTa, AedopManusMu 3eMISIHOTO nosnoTHa. He-
MaJIOBa)XHOE 3HAYECHHE JJI HAJEHKHOCTH U JIOJITOBEYHOCTH JIOPOXKHBIX achanbrode-
TOHHBIX MOKPBITHA UMEET COBMECTHOE BO3/CHCTBUE COJIHEUHOW paauanuu (yibTpa-
(1OIETOBOTO €€ CIEKTPa) U KUCIOopoAa BO3AyXa, SBJISIOIIEECS OJHOW U3 OCHOBHBIX
MIPUYHH CTapeHus ac(hanbToOeTOHa.

Takum 00pa3oM, JOPOKHBIE MATEpUAIbl PEIHA3HAUEHBI ISl CIIYKObI B OUEHb
CJIIOXKHBIX ycnoBUsAX. CoueTaHne U MHTEHCHUBHOCTb Pa3IMYHBIX KCIUTyaTallMOHHBIX
(GakTOpoB, BO3IECHUCTBYIOIIMX HA HUX, TAKXKE MHOrooOpa3Hbl. B onHUX cioyyasx mpe-
00JalalolUMU SIBIISIFOTCSI MEXaHUUECKHUE BO3AEUCTBUS (HampuMmep, A0POrd ¢ UHTEH-
CUBHBIM JIBUKEHUEM B pallOHaX ¢ YMEPEHHBIM KJIMMATOM), B IPYTUX — KIMMaTHye-
CKHe (HanmpuMmep, JOPOTH B CEBEPHBIX WIIM I0KHBIX perMoHax Poccun).

OTnnyaroTcsl Takke YCJIOBUS CIyXObl MaTepuajioB B Pa3IMYHbIX 3JIEMEHTax
JOPOKHOM Oek/bl. Tak, COBEpIIEHHO OYEBUIHO, YTO MATEpPHUAJbl, UCIOJIb3yEMbIC
JUIsl YCTPOMCTBA OCHOBAHUM U HUMYKHUX CJIOEB JBYXCIIOMHBIX MOKPBITUH, IKCIUTyaTH-
PYIOTCSl B MEHEE KECTKUX U 0oJiee OJaronpusiTHBIX YCIOBHIX, YEM MaTepualbl BEpX-
HHX CJIOEB TOKPBITHIA.

Bce »To TpebyeT pazymHoOro, 6a3upyromierocs: Ha Hay4HbIX 3HAHUAX MOJX0J1a K
BBIOOPY MaTepuasoB ISl CO3[aHUs OTIEIbHBIX 3JIEMEHTOB JOPOKHBIX OJIEkK] ¢ 005-
3aTeJIbHBIM YYETOM PEaJIbHbIX YCIOBHM UX CITYXkOBI.

B cuiy BbICKa3aHHBIX BBIIIE COOOpa)KEHUN TIIyOOKOE 3HAHHME TEXHOJIOTHMYe-
CKUX IPUHLHUIIOB CO3JaHMsI MaTepUalIOB, UX CTPYKTypooOpa3oBaHMs U CBOICTB sB-
JSieTCsl OAHMM U3 OCHOBHBIX YCJIOBHM (DOPMHpOBaHHS TPaMOTHOTO HWH)KEHepa-
I0poKHUKa. HEeBO3MOXKHO MOCTPOUTH aBTOMOOMIIBHYIO JOPOTY, OTBEUYAIOIIYIO CO-
BPEMEHHBIM TpeOOBaHUSIM 0€30MaCHOCTU JABMKCHUS TPAHCIIOPTA M CIIOCOOHYIO B Te-
YeHHE JUIMTEIBHOTO MEpHOoJia COXPaHATh CBOM JKCIUTyaTallUOHHBbIE KayecTBa, 0Oe3
riTyOOKOTO 3HAHUS TOPOKHO-CTPOUTEIBHBIX MAaTEPHUAJIOB.

B coBpeMEeHHOM JOPOKHOM CTPOMTENBCTBE BCe 0oJiee MIUPOKOE MPUMEHEHHE
HAaXOJIAT MECTHBIE MaTEPHAIIbI M TEXHOT€HHbIE OTXOAbl PA3IUYHBIX IPOU3BOACTB. JTa
TEHJIEHIIMSI HapacTaeT rJaBHbBIM 00pa3oM MO JBYM MPUYUHAM: BO-TIEPBBIX, T MaTe-
puaibl JenieBie NPUBO3HBIX, TAK KaK HE TPeOyIOT OOJIBIIMX 3aTpaT HA UX MOJIyYeHHUE
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Y TPAHCIIOPTHPOBAHUE K MECTY NPUMEHEHMS], & BO-BTOPBIX, UX 3al1aChl MHOTOKPATHO
IPEBBIIIAIOT 00bEMBI TPOU3BOICTBA CTAHIAPTU3UPOBAHHBIX MATEPUAIIOB, YTO OYEHb
BaYKHO MPU Pa3BUBAIOIIEMCS JOPOKHOM CTpoUuTenbcTBe. OCOOEHHO aKTyallbHA IMPO-
0JieMa IPUMEHEHUS] MECTHBIX MaTE€pPHaJIOB M TEXHOTEHHBIX OTXOJIOB Il PETMOHOB,
r7ie TPOU3BOJICTBO BBICOKOKAYECTBEHHBIX MATEpPUAJIOB HEJOCTATOYHO MO Pa3HBIM
npudrHaM (OTCYTCTBUE MPUPOJHOTO CBHIPbs, C1ab0 pa3BUTasl MPOMBIILICHHAs 0a3a U
np.). B dacTHOCTH, OJHUM M3 TakuUX PEruoHOB sBisgeTcss PocroBckas oGnactb, rie
OYEHb MaJIbI 3a11aChl IPUPOJTHOTO KAMHS IS NIEOHS M KAYECTBEHHBIX MTECKOB, HO B TO
K€ BpeMs NPAKTUYECKU HE OTPaHUYEHBI 3a11aChl TOPEIIBIX MIAXTHBIX MOPOJ, CTAJIEIH-
TEWHBIX IIJAKOB, 30JI0LIJIAKOBBIX OTX0A0B U Ap. [103TOMY OZ1HOM M3 OCHOBHBIX 3a/1a4
WH)XCHEPOB-IOPOKHUKOB SIBIISIETCS. YMEHHE Ha OCHOBE TIIYOOKHUX 3HAHHM 3aKOHO-
MEPHOCTEHN CTPYKTypooOpa30oBaHMsI MCKYCCTBEHHBIX JOPOKHO-CTPOUTEIHHBIX MaTe-
pHUaoB, IPOrHO3UPOBAHMS UX CBOMCTB U MOBEJIEHUS B TE€X WJIM UHBIX YCIOBUAX 3KC-
IUTyaTallud CO3/1aTh C HCIIOJIB30BAHUEM MECTHOIO CBHIPbSl M TEXHOI'€HHBIX OTXOJIOB
TaKM€ MaTepHhalibl, KOTOpble Obl oOecnedyMBad JOJTOBPEMEHHYIO M HAJEKHYIO
CIIy>K0y TOPOKHBIX COOPYKEHUI.

B 10pox’HOM CTpOUTEIBCTBE MPUMEHSIOTCS TJIABHBIM 00pa3oM 3€pHHUCTHIE Ma-
TE€pHUaJibl B PHIXJIOM (HEKOHCOJIMIUPOBAHHOM) WMJIM CBSI3HOM (KOHIJIOMEpPATHOM) CO-
CTOSIHUMU.

PrIXJIBIE 3€pHHUCTBIE MaTEpUAIIbl, B KOTOPBIX MUHEPAJIBHBIC 3€pHA HE CKpeEILIe-
Hbl KaKUM-TMOO BSKYIIMM (MUHEpAJIbHBIM WM OPraHUYECKHM), IPUMEHSIOT IpH
YCTPOMCTBE OCHOBAaHUM HHU3KOKATErOPUUHBIX AOpor. JUIst 3TOW LENu NPUMEHSIOT
I'paBUITHO-TIECYAHbIE, FPABUHHO-TPYHTOBBIE U 11I€0CHOYHO-TIECYAHBIE CMECH.

OngHako OCHOBHYIO TIpYIIIy COCTaBJISIOT KOHIJIOMEpAaTHBIE JIOPOXKHO-
CTPOUTEJIbHBIE MaTepualbl, B KOTOPbIX MHHEpabHbIe 3epHa (11eOHs, rpaBus, NECKa
WJIM UX CMECel) CKpeIUIeHbl KAKUM-JIN0O BSKYIIMM, HAPUMEp, MOPTIAHIALIEMEHTOM,
CMECBIO U3BECTH C 30JI0M YHOCA WM TIIMHOM, OUTYMUHO3HBIMU BSDKYIITUMU (OUTyMa-
MU, JOPOKHBIMU SMYJIbCHSIMHU).

JloctuxkeHne TpeOyeMbIX CBOWCTB Y 3TUX MaTepuajoB oOecreunBaeTcs TILA-
TEJIbHBIM [10100POM UX TPaHYJIOMETPHUUECKOI0 COCTaBa, BLIOOPOM BHJA BSKYILETO U
€ro aKTUBHOCTH.

B rpyniy 10poKHO-CTPOUTEIBHBIX KOHIJIOMEPATOB BXOAT:

— acghanvmobemonst, OTydYacMble HAJICKAIIUM YIUIOTHEHUEM CMeECEH, co-
CTOSIIIMX U3 LIEOHs (TpaBHsl), MECKa, MUHEPAJIBLHOTO MOPOLIKA U OMTyMa, B3SITHIX B
pacyeTHbIX COOTHOUIEHUSIX. K 36pHUCTHIM MUHEpaIbHBIM COCTABIISIOIIMM ac(asibTo-
0eTOHa NMPEeIbABIAIOT OMpeeSIeHHbIE TPEOOBaHUS MO MPOYHOCTH, 3€PHOBOMY COCTa-
BY, MOPO30CTOMKOCTH, UCTUPAEMOCTH, 3arPA3HEHHOCTH U JIp.;

— Oumymozpynmoesvle, ojiydaeMbie myTeM o0paboTKH OMTYMOM WIU JErTeM
MPUPOIHBIX TPYHTOBBIX, TPABUMHBIX WM MECUYAHbIX MAaTEPUAIIOB, HE MPUTOIHBIX AJIS
MOJTy4eHUS U3 HUX ac(aibTOOCTOHOB,

— uwiebenouHo-necuanvle u 2pasuiino-necuanvlie cmecu, oopaboTaHHbIE OUTY-
MOM HHOT/Ja ¢ A00aBICHUEM MHHEPAIbHOIO MOPOIIKA, B CUIy HEpAllMOHAIBLHON rpa-
HYJIOMETPUH YCTYTAOIIKE IO CBOMCTBaM ac(aibToOeTOHAM;
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— YepHulil ugebdens, oNyIaeMblil yTeM 00paOOTKH OPraHUYECKUM BSOKYILIHM
OJTHO(PPAKIIMOHHOTO 11eOHS;

— Oumymnsle winamsl (numole IMYabCUOHHO-MUHepanvHuvle cmecu — JIIMC),
NpEeICTaBIAIONINE COO0M CMeCH JIMTOM KOHCHUCTEHIMH, COCTOSIIUE W3 OUTYMHOU
NACThl UM AMYJIbCUH, BOJIbI, MUHEPAJILHOTO MOPOIIIKA U MecKa (IMeCUaHble IIaMbl), a
B I'pYOOUCIIEPCHBIX — IIEOHS;

— MUHepanbHble mamepuaivl, 00padoTaHHbIE HEOPTAaHUYECKUMU BSDKYIIUMHU
BEIIIECTBAMHU: IIEMEHTOM, U3BECThIO MUJIM CMECSIMU U3 HEOPTraHWYECKOT0 M OpraHuYe-
CKOT'O BSDKYLIETO.

Takum oOpa3om, co3gaHHE HWCKYCCTBEHHBIX KOHIJIOMEPATOB 00ECIEYMBACTCS
3a CUET NPUMEHEHHUS B HUX B KQUECTBE LIEMEHTUPYIOLIETO 3JIEMEHTa HEOPTaHUUECKUX
(MHHEpATEHBIX ) HJTH OPTAaHUYSCKUX (OMTYMUHO3HBIX ) BSDKYIIIMX BEIICCTB.

1. OpraHHYeCKHEe BSIXKYIIIHE BelllecTBa:
onpexneAeHHe, KhacCH(pHKAIIHSI, COCTAaB H CTPOEHHE

[Ton opraHMuecCKUMHU BSIKYIIMMHU MaTepUallaMd B IIUPOKOM CMBICTIE TTOHUMa-
10T TPYNIy OPUPOJTHBIX WM UCKYCCTBEHHBIX BEIIECTB, COCTOSIINX U3 BBICOKOMOJIE-
KYJISIPHBIX COCIMHEHUHN U 3aTBEPACBAIOIIMX MPU OMPEACIICHHBIX ycioBUsAX. K HUM
OTHOCSITCSI IPUPOJIHBIE U CUHTETUYECKUE CMOJIbI: STIOKCUIHBIC, aKPUIIOBbIE, TIEHTa -
TaJeBbI€, HUTPOLEIUIIOJIO3HBIE U Ap. 3aTBEPACBAHUE 3TUX CMOJI, T.€. IEPEXO0]T U3 BSI3-
KOIUTACTUYHOT'O COCTOSIHUSA B TBEPJIO€, MPOUCXOUT JIMOO 3a CUET MOJUKOHACHCAIUH,
100 3a cueT UchapeHus pazkkuTens. Hekotopeie cMOJbI (TEPMOIIACTHI) MPUOO-
pPETal0T MPOYHOCTh MIPU OCTHIBAHHH IOCJIE UX PA30rpeBa JI0 BSI3KOIIACTUYHOTO CO-
CTOSTHUSI.

K oprannueckum BsOKYIIUM MaTeprajgaM OTHOCATCS TaKKe JTOPOKHBIE OUTYMBI
u nertu. [{ns yno6cTBa U3N0KEeHHs TEKCTa M0 HA3BaHUEM «OPTaHUYECKHE BSIKYIINE
MaTepHabl» YCIOBUMCS TOHUMATh OUTYMBI U BSDKYIIME HAa UX OCHOBE, UTO HE IMpPO-
TUBOPEYHT MPEACTABICHUSIM, OBITYIOIINM Y CIICIIUATUCTOB.

1.1. OnpeneaeHHe H KAaCCH(PHKAILHSA

Opranuyeckue BsiKYIIUE MATEPUAJBI — 3TO TPYIINA TPUPOIHBIX WU UCKYC-
CTBEHHBIX TBEPJIbIX, BSI3KOIUIACTUYHBIX WJIM JKUJIKUX BEIIECTB, COCTOSIIUX U3 CMECU
BBICOKOMOJICKYJIIPHBIX YTJIEBOJOPOJIOB U UX HEMETAJUNIMYECKUX MPOU3BOJHBIX (CO-
€IMHEHUI YTJIEBOJIOPOJIOB C CEPOM, KUCIOPOIAOM, a30TOM), U3MEHSIOIINX CBOU (H-
3UKO-MEXAHUYECKHUE CBOMCTBA OT BO3JACUCTBHUS TEMIIEPATYPHIL.

Opranuyeckue BSKYIIME MaTepUalibl B 3aBUCUMOCTH OT BUAA UCXOJHOTO ChI-
pPbs U TEXHOJIOTUH MOJTYYECHUS TOAPA3IAECIAIOTCS:

— Ha He(pTsIHbIE OUTYMBI, TIOJIy9aeMbIe B PE3yJIbTaTe MepepadoTku HeDTH U
€€ CMOJIUCTBIX OCTATKOB;
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— NPHUPOAHBIE OUTYMBI, BCTPEUAIOLIUECS B MPUPOJIE B YUCTOM BHJIE€ WU W3-
BJIeKaeMble W3 ac(aJbTOBBIX (OMTYMHUHO3HBIX) TOPHBIX TOPOJ (acalbTOBBIX H3-
BECTHSAKOB, [IECUaHUKOB H JIp.);

— cJaHIeBble OMTYMBI, 00pa3ylomuecs Mpyu TEPMUUECKON mnepepaboTke mpo-
JTYKTOB MEPETOHKU rOproYnX (OMTYMUHO3HBIX) CIIAHIICB.

B 3aBHCHMOCTH OT KOHCHUCTEHIIUU MPU OOBIYHBIX U MOBBIIICHHBIX TEMIIEpaTy-
pax OUTYMBI U JET'TH MOAPA3ACIISIOTCS:

— Ha TBepAble OUTYMBI, sSBIsTIOIIHECs TpH Temmepatype 20 — 25 °C ynpyrumu
WJIM XPYIKUMH U NIEPEXOAIINE B BA3KOTEKYU€E€E COCTOSIHUE IPU HArpeBaHUU 10 TEM-
nepartypsl 160 — 180 °C;

— BsI3KHe OMTYMBI, oOnmagarompe npu Temmeparype 20 — 25 °C Bs3kumu u
IUTACTUYHBIME CBO#CcTBaMH, a pu Temmeparype 160 — 180 °C — moaBmKHOCTHIO;

— JKHAKHEe OMTYMBI, [IPEICTaBIISIONe coboi npu temmeparype 20 — 25 °C
HOJIY)KHIKAE MaTepHaibl. X npuMeHsror npu temmeparype ot 15 mo 120 °C. 3aryc-
TEBaHUE KUIKUX OMTYMOB MPOUCXOJUT 3a CUET MCIAPEHUS U3 HUX JIETYYUX YIJIEBO-
J0POJIOB, B PE3YJIbTATE UEr0 OHU MPUOOPETAIOT CBOWCTBA, OJIM3KUE K CBOMCTBAM BA3-
KHX OUTYMOB;

— OMTYMHBIE 3MYJIbCUM, NIPEICTABISAIONIME COOON TUCTIEPCHBIE CUCTEMBI, CO-
CTOAIME U3 OUTyMa U BOJIbI C I0OABIEHUEM AMYyJIbraropa AJjii o0ecredeHus ux cra-
ounpHOCTU. [Ipu HOpManbHOU TemmepaType 3MyJbcuH TeKydd. [IpuMeHsoT ux npu
€CTECTBEHHBIX TOJIOKHUTENBHBIX TeMIieparypax, Ho He Huke 2 °C. Ilpu pacmpenere-
HUU T10 TOBEPXHOCTH KAMEHHBIX MaTE€pUaIOB 3MYJIbCUHU PACaJat0TCs ¢ 00pa30BaHu-
€M 00€3B0KEHHOW BOJOHETIPOHUIIAEMO TNIEHKHU BSXKYILIETO.

1.2. 'pynmnoBo# cocTaB
OpPraHHYECKHX BAXYIIHX MaTE€pPHAAOB

Opranudeckue BSOKYIIUE MaTepUasbl MPEACTABISIIOT COOOM CHUCTEMBI, COCTOSI-
e u3 cMece paznuunbix apomatuueckux CpHy, ¢, HapTeHOBBIX C H), 11 MeTaHO-
BbIX C,Hzp+2 OTHOCUTENBHO BBICOKOMOJIEKYJIAPHBIX YTIE€BOJAOPOJOB, a TAKKE TETEPO-
OUKJIMYECKUX COCIMHEHWH, COACPXAIIMX aTOMBbI KHCIOpoda, cepbl M aszora. Ilo-
CKOJIbKY 3JIEMEHTApHbIA COCTAB OPraHWYECKUX BSDKYIIUX CJIOKEH M HEOJTHOPOIEH,
UX yJIoOHEee XapaKTepHu30BaTh I'PYIIIIOBBIM COCTABOM, T. €. COACP)KAHUEM B HUX Pa3-
JIMYHBIX TPYHIT YTJIEBOAOPOJIOB.

B Outymax BBIIEISIOT CIEAYIONIME OCHOBHBIEC TPYIIIIHI YTJIEBOIOPOIOB:

MACHA....ceeerenennns 40 — 60 %; KapOCHBI U KAPOOHIBL......eeveeereenerennreereeeannes 1-3%;
CMOJIBL.......uun...... 20— 40 %; acdanbTOreHOBbIC KUCIOTH U MX aHTHUPH/IBL. .. 1 %;
ac(aJbTeHHl........ 15—-30 9%; TaPABUHBL.....covvvieiieeieeieeieeee e 1o 5 %.

OTU COCTaBIAONIME OUTYMOB, UMEIOIINE Pa3HBbIA XUMUYECKHA COCTaB, 00Ja-
JAI0T W Pa3HBIMHU CBOMCTBaMH. BXonst B cOcTaB OMTYMOB B T€X WJIM MHBIX KOJTUYECT-
BCHHBIX COOTHOIICHHUSX, OHHM JICJIAIOT HX OTJIWYAIOIIUMUCA IO (PU3MKO-MEXaHHU-
YyeCcKHEe CBOMCTBAM.
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Hwxe npuBoauTCs KpaTKas XapaKTEpUCTUKA 3TUX TPy YIJIEBOIOPOJIOB.

MacJya — BelIecTBa CBETJIO-)KEJITOro 1Bera, MIoTHOCThI0 MeHee 1000 KT/ME.
MonekynsipHas Macca yriieBoJA0OpOAOB, BXOASIIMX B cOcTaB Macell, coctasisieT 300 —
800. Macuna yerko pacTBopsitoTCsl B O€H3UHE, MPUAI0T OUTYMY MOJBUKHOCTH, TEKY-
YECTh U CHWXKAIOT TEMIIEpATypy pa3MmsardeHusi. OHU OTHOCUTEINIBHO JIETKO HCHapsOT-
csi U3 OuTyMa, Onarofaps 4emy YBEIUYHMBAETCS €ro BA3KOCTh, YMEHbIAeTCs Ijia-
CTUYHOCTbD, TOBBIIIAETCS TEMIEPATYpPa Pa3MITYCHUS.

CMoJIbI — BellecTBa TEMHO-KOPUYHEBOro npeta. Mx miotHocth okoio 1000
kr/M°. OHH COCTOSIT U3 G0JIee CIIOKHBIX YTJIEBOJIOPOJIOB C MOJIEKYJIIpHOU Maccoit 600
— 2000. B cMonax conepKUTC OCHOBHOE KOJIMYECTBO CEPHUCTBIX, a30TUCTBIX U KH-
CIIOPOJIHBIX coenuHeHud. B cumy cBoeil nonsipHocty (Hammuue rpynn COOH, OH,
SH, NH;) atu coenuneHus: 00J1a/1aloT MOBEPXHOCTHOW aKTUBHOCTBIO, OJiarojaps ue-
My XOpOILIO MPUJIMINAIOT K KaMEHHBIM U APYrMM MaTepuajiaM, o0pa3ys Ha HUX IO-
BEPXHOCTH IUJIOTHBIE BOJOYCTOWYMBBIE IUIEHKH. CMOJIBI XOPOIIO pAacTBOPSIIOTCS B
TUIIOBOM 3¢upe, 6eHsune, xyiopopopme. OHM JEKIOIUIaBKU, 00JIaJaloT BS3KOILIa-
CTUYHBIMH CBOMCTBAaMU U NMPUAAIOT OUTyMaM PacTsHKUMOCTD U 3JIaCTUYHOCTb.

AchanbTeHbl — TBEpIble HEIUIABKME BelIECTBA. [IJIOTHOCTE MX HECKOJIBKO
Gombime 1000 kr/M°, a MonmekymsipHast Macca cocrapisier 1000 — 6000. ITo xummde-
CKOMY COCTaBY OHHU OJIM3KHM K CMOJIaM M UIPalOT OCHOBHYIO POJIb B CTPYKTypooOpa-
30BaHUU OWUTYMOB, pacTBOpUMBI B OeH30sie. OT KOJIMUYECTBEHHOTO COJIEp)KaHUs ac-
(anbTEHOB 3aBUCAT TaKHW€ CBOICTBA OUTYMOB, KaK BA3KOCTh U TEMIEpaTypa pa3Msir-
yeHus. AcQanbTeHbl SBISAIOTCS MPOAYKTAMH KOHJIEHCALUU CMOJI, KOTOpas MOXET
MIPOUCXO/HUTH KaK C yYaCTHEM aTOMOB CEPbI U KUCIOPOa, TaK U 0€3 HUX.

KapOenbl u kap0onabl BCTpEUAOTCS B OUTYyMax CpaBHUTENBHO PEIKO U B He-
OonpMx KojuvecTBax. [Ipym Hanuuuu Mx B OUTyME€ MOBBIIIAIOTCS €r0 BA3KOCTh U
xpynkoctb. KapOeHbl Mo cocTaBy U CBOMCTBaM MOXO0KU Ha ac(alibTeHbl, HO COJEp-
*KaT OOJIbIIE YIJIepo/aa, UMEIOT OOJBIIYI0 TUIOTHOCTh M Oosiee TeMHbIN 11BeT. OHH
PacTBOPSIFOTCS TOJIBKO B CEPOBOAOPOJIE.

Kap6ouasl — TBep/ple BellecTBa TUIA Ca’kKK, HEPACTBOPUMbBIE B OPraHMUECKHUX
PacTBOPUTEIISX.

AchanbTOreHoBbIe KMCI0THI U X AHTMAPUABI — 3TO BELIECTBA KOPUYHEBO-
Ceporo I1BeTa, ryCTOM MAacCISHUCTON WM CMOJIMCTOW KOHCHUCTEHIMU. [IIIOTHOCTh HMX
Goxee 1000 xr/m®. OHHE XOPOLIO PACTBOPSIOTCS B CIHPTE H XJI0pohopMe.

AcdanbToreHoBbl€ KMUCIOTHI U X aHTUIPHUIBI — HAauOOJIee MOJIAPHBIE, a CIIe0-
BaTeNbHO, U HanboJiee MOBEPXHOCTHO-aKTUBHbIE KOMIOHEHTHI OuTyma. X conepxa-
HUE ONpeNeNsieT B 3HAUUTEILHON Mepe MPUINIAEMOCTh OUTYMOB K KAMEHHBIM MaTe-
puanam, B 0COOEHHOCTH K OCHOBHBIM KapOOHATHBIM MOPOJIAM.

IapaguHbl OTHOCATCS K TBEPABIM METaHOBBIM yrieBojopoaam. IIpu comep-
*aHuu napapuHoB 6osiee 3,5 % yXyAlIaiTcs JOPOXKHO-CTPOUTEIbHBIE CBOMCTBA OU-
TYMOB: YMEHBIIAETCS PACTSHKMMOCTD, MOBBIIIAETCS TEMIIEpaTypa XpPyIKOCTH U CHHU-
KAETCS TEMIIEpaTypa pa3MsAr4eHHUS.

['pynmoBoii coctaB OuTyma He siBisieTcs cTa0mibHbIM. [los BIusiHueM paszinuy-
HBIX (PaKTOPOB (TemrepaTypa, OKHCIEHUE) TPYIIIOBONH COCTaB MOXET MpEeTepreBaThb
CYILLIECTBEHHBIE M3MEHEHHs 3a CUET YaCTUYHOIO IMPEBPAIICHMS MAacell B CMOJBI, a
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CcMOJ — B acdanbTeHbl. Takoro pojaa U3MEHEHUs MPOUCXOMST, B YACTHOCTH, IIPU pa-
30rpeBe OMTyMa B OMTYMOIUIaBUJIBHBIX KOTJIaX M BO BpeMs MPUTOTOBJIECHHUS achaib-
TOOETOHHOW CMECH, a TakKe B pe3yjbTaTe BO3ICHCTBUS HAa OMTYM aTMOC(EpHBIX
(bakTOpOB: MOBBIIIEHHBIX TEMIIEPATYp, COTHEUHOW paavanui (B OCHOBHOM YIbTpa-
(GuUOoNEeTOBBIX Jydeil), KUCIOpoAa BO3AyXa. DTU MU3MEHEHMs] OTpa)karoTCsl Ha OCHOB-
HBIX CBOMCTBaX OMTYMOB: BSI3KOCTH, XPYIKOCTH, TPEIIUHOCTOUKOCTH.

Crnemyer OTMETUTb, YTO MPEBpaIllEeHHE CMOJI B ac(haibTEeHbI IPOUCXOAUT OBICT-
pee, 4eM IpeBpalleHue Macea B cMobl. TakuM o0pa3oM, B Ipolecce OKHCICHHS B
OuTymMax MpoOUCXOaUT 0oJiee MHTEHCUBHOE HAKOIUIEHUE ac(abTEHOB.

CoOTHOIIIEHUSI MEXKAY OCHOBHBIMHU TPYIIIaMH, BXOJAAIIUMHU B COCTaB OUTyMa,
OTIPE/ICTISIOT €ro BaKHEHIIne CBOMCTBA: BSI3KOCTh, BOCIIPUMMUYHUBOCTh K M3MEHEHUIO
TEMIIEPATYPbI, XPYIKOCTh, 3TaCTUYHOCTb.

1.3. CTpoenHne 6HTYyMOB

CoryiacHO COBPEMEHHBIM MPENICTABICHUAM, OUTYMbl B (DU3UKO-XUMHUECKOM
OTHOIIEHUU MOTYT OBITb OTHECEHBI K JIUCIIEPCHBIM CHUCTEMaM, B KOTOPBIX JAUCIEpC-
HOU (hazoil sBst0TCA achaibTeHbl C aICOPOMPOBAHHONW MMH YacThIO CMOJ, a JHUC-
MIEPCUOHHOM CPENION CITy>KaT Maciia v JIETKUE CMOJIbl. Takue CUCTEMbI HAa3bIBAIOT MHU-
HEJUISIPHBIMU. PaccMOTpUM CTPYKTYpPY OPraHUYECKUX BSIKYIIUX BEIIECTB.

butrymHas mMunienia npeactaBiser coboi cuctemy, B KOTOpoid acgaabTeHOBOE
AJIpO aCCOLMUPOBAHO OOJIEE WIIM MEHEE IPOYHO CO CMOJAMHU Pa3HOM MOJEKYJISIPHON
MacChl, KOTOPhIE B CBOIO OU€pE/lb aCCOIMUPOBAHBI C MacjiaMU, SBIISIIOIUMUCS JTAC-
NepPCHOHHON cpenoii (puc. 1). B BA3KMX W TBepAbIX OMTyMaxX MHUIICIUIbI 3aHUMAFOT

a 4 ,

"
-

Puc. 1. Ctpykrypa Outyma: a — TBepAoro; 6 — BSI3KOro; B — Kuakoro; 1 — acanpreHoBoe
A1p0; 2 — aCCOLMMPOBAHHBINA CIIOW CMOJIBI; 3 — aCCOLMMPOBAHHBIN CJION Macna; 4 — yclloBHas Irpa-
HUIIA pa3jiesia MeXIy CMOJIOH U MacjioM; S — HeaCCOIIMMUPOBAHHOE (CBOOOIHOE) MACTIO

OOJIBITYI0 YaCTh 00BEMa CUCTEMBI M HAXOJATCS B CBSI3aHHOM HETIOJBUKHOM COCTOSI-
HUU. B )XuIKkuX OuTymMax MHIICIIIBI HE CBSI3aHBI MEXKIY COO00M («pa3aBUHYTHI») U MO-
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r'yT CBOOOJIHO MEpEeMEIaThes B cpeae Macia. BBuay miaBHOroO M MOCTENEHHOTO Te-
pexona oT acGaabTEHOBOrO SiApa K MaciiaM B CTPYKTYpe MUIUEIIbI HET SBHO BbIpa-
’KEHHBIX MTOBEPXHOCTEH pazjerna.

B 3aBucuMocTu 0T cojepxaHus U CBOMCTB KOMIIOHEHTOB (Macel, cMOJl, ac-
(daabTEeHOB) MOT'YT 00OPa30BbIBATHCS PA3IMYHbIC NUCIIEPCHBIE CTPYKTYPHI: I'eilb, 30J1b
U 30J1b-T€JIb.

CtpykTypa 2enb oOpa3yeTcsl NMpU MOBBIIECHHOM COJAEp>KaHUU B OUTyme ac-
¢danbTeHOB U Macea M MOHWKEHHOM — cMoul (achanbTeHoB — Oomnee 25 %, macen —
6o1ee 50 %, cmon — o 24 %). CooTHomieHre achaabTeHbI : Macia + CMOJIbI B TAKUX
ourymax 6omnee 0,35. CorinacHo NpUHATON Kiaccu(pUKALUK, OUTYMBI C TAaKUM TpYTI-
MOBBIM COCTaBOM OTHOCST K | cTpykTypHOMY THITy. B CBSI3U ¢ GONBIINM COIepKaHU-
eM acaabTeHOB B OMTyMax 3TOTO THUIIa MUIIEIUIBI B3aUMOACHCTBYIOT OJHA C IPYTOM,
o0pa3ys IpU 3TOM MPOCTPAHCTBEHHYIO PEIIETKY, KOTOpas MPUAAET YIPYrHe CBOMCT-
Ba MaTepuaiy. JTa CTpYKTypa XapaKTepHa JJisl TBEpJbIX OUTYMOB IPU HOPMaJIbHOU
TEeMIIEpaType.

CTpyKTypa 30716 XapaKTepU3yeTCs MOHMKEHHBIM COJAEpPKaHUEM ac(allbTEHOB
(menee 18 %), MOBBIIIEHHBIM cojiepkanueM cMol (36 %) 1 MEHBIITUM COJEPKaHUEM
Mmacen. CooTHOLIEHHE ac(alIbTEeHBI : Maciia + CMOJbl B OUTyMax ¢ TaKOH CTPYKTypoit
He npesbimiaet 0,22. CTpyKTypa 3TOro Tuna 00yCcIoBJI€Ha MPOYHOCTHIO CBS3EH CcpeI-
HEMOJIEKYJISIPHOM COCTaBJISIONIEN OUTyMa — CMOJAaMH U OTCYTCTBUEM CTPYKTYPHBIX
CBsA3ed Mexy achanbreHaMHu. BUTyMBI ¢ Takoil CTpYKTypoil oTHocsTCs Ko Il cTpyk-
TypHOMY THUITy. DTO — JKUJKHE OUTYMBI MPU HOPMATBHON TEMIIEpaType WM BSI3KHE
OUTYMBI, pPa30TpeThIe O TEMIIEPATYPHI IEPEX0a B )KUIKOE COCTOSHUE.

CrtpykTypa 30.16-2e716 XapaktepHa st outymoB Il crpykrypHoro tuma. Ona
3aHUMAET MPOMEXKYTOUHOE TOJIO)KEHHE MEKIY CTPYKTYpaMU «TeJIby» U «30JIb» U 00-
pasyetcs nipu coaepkanuu achanbTeHoB 21 — 23 %, cmom — 34 % wu wmacenm — 45 —
49 %. OrtnHomenue achanbTeHbl : cMOJbl + Macia B Takux outymax 0,25 — 0,30.
CtpyKTypa 30.18-2e1b XapakTepHa Ui BSI3KMX OMTYMOB IPU HOPMaJbHOW TeMmIepa-
Type, Y KOTOPBIX OJJHOBPEMEHHO TMPOSIBIISIOTCS BSI3KHE U IIIACTUYECKUE CBOWCTBA.

2. Baskue HepTAHBIE OHTYMBI

B 3aBucumocTu ot cnoco6a mosiydeHus: HeTsiHbIe OUTYMBI TIOJIPA3IETSIOTCS
Ha OCTaTOYHBIC, OKUCIICHHBIE, KOMITAYHUPOBAHHBIC U KHUIKHUE.

2.1. OcraTOo4YHbIE OHTYMBI
H ac(paABTOCMOAHCTBIE NPOAYKTHI IEPETrOHKH HePTH

CoIpbeM 1J1 POU3BOCTBA HEDTAHBIX OUTYMOB SBISIETCS HEPTH — XKUAKOE TO-
prouee MCKoIaeMoe, PEICTaBIIAIoNIee CoO00 CMECh yIIeBOAOPOIOB U MX COCIUHE-
HHM C KUCJIOPOJOM, CEPOX U a30TOM.

B 3aBucumocTH OT mpeo0IaIaroniero coaepKanus TeX WIM UHBIX TPYII yTiie-
BOAOPOAOB HedTH moapasaesiorcs Ha MetanoBble (ChHonio), HadTenoBsie (CoHyy),
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apomatuueckue (CpH, _ ). BeTpewaroTcest 1 HepTH CMEIIAHHOTO COCTaBa: METaHO-
Ha(TEeHOBbIE U HAPTEHO-apOMATHUECKHE.

[To comepkaHHIO CMOJKCTBIX BEIIECTB PA3INYAIOT HE(PTH BBHICOKOCMOJIUCTHIC
(6omee 20 %), cmomuctseie (8 — 20 %), manocmomucteie (6 — 8 %).

B 3aBucumocTH oT conepkaHusi TBEpbIX napa@uHoB HeTU OBIBAIOT BHICOKO-
napadunoBsie (6osmee 6 %), mapadunossie (1,5 — 6 %), manonapaduHoBbic (McHEe
1,5 %).

Kak yxe ormeuanoch, mapaduHbl yXyIIIatOT CBOWCTBA OUTYMOB, TIO3TOMY JIJIS
WX TIOJYYCHHs TIPUTOIHBI MajionapauHOBBIC pa3HOBUIHOCTH HedTH. Hanbompmmii
BBIXOJT ac(haJIbTOCMOJUCTBIX BEIICCTB MOTYYaeTCs U3 BHICOKOCMOJIUCTHIX Pa3HOBU/I-
HocTel Hedt. OmHaKko HedTenepepadaThIBAIONTUE 3aBOABI HCIIOIB3YIOT B OCHOBHOM
Oonee nerkue HEPTH (CMOJIMCTBIE W MAJOCMOJIMCTHIE), COJAEpIKAIINE 3HAYNTEIHHO
MEHbIIIe ac(PaTbTOCMOIMCTHIX BEIIECTB, HO 00ECTICUNBAIOITIE OOBITION BBIXO CBET-
JBIX HE(PTEMPOTYKTOB — MOTOPHOTO TOILJIMBA U CMA30YHBIX MAaTEPHUAJIOB.

[To cniocoOy monmy4yeHus: pa3anvaroT JIBa OCHOBHBIX BUIa HEPTSIHBIX JOPOKHBIX
OUTYMOB — OCTATOUYHbIE, TIOJIy4aeMble KaK OCTATOYHBIN MPOIYKT MepepadoTKu Hed-
TH, U OKHMCJIEHHbIE, TTOJIy4aeMble B Pe3yJIbTaTe OKUCIECHUS OCTATOYHBIX MPOIAYKTOB
nepepadoTKu HePTH.

Ha nedreneperonnsix 3aBojax chipas HePTh mepepadaTbIBaeTCs C LEIBIO TMO-
Jy4eHUs TOPIOYE-CMa304YHBIX MaTepUaIoB: OCH3WHA, KEPOCHUHA, JTU3EIBHOTO TOILIU-
Ba, MOTOPHBIX U JAPYyTUX Macein. s 3Toro HedTh MoaBEpraroT (PpaKIMOHHONW pa3-
TOHKE B YCTAHOBKAaxX aTMOC(HEpHON WM aTMOC(PEpHO-BaKyyMHOM neperonku. [lupo-
KO€ MPUMEHEHNE HaXOIUT KPEKUPOBaHHUE (KPEKUHT-TIPOIIECC) TIKEIBIX OCTATKOB T10-
CJie pa3rOHKU HEe(PTH.

@dpakunoHHasi Pa3roHKa He()TH 3aKITIOYACTCS B TOM, YTO MPHU MOCTCTICHHOM
HarpeBaHUM UCTIAPSIOTCA, a 3aTEM pa3eiIbHO KOHACHCUPYIOTCS pa3InuHbIe (paKiuu
yraeBogopoaoB. [Ipu aToM u3 HedTH B 3aBUCUMOCTH OT TEMIIEPATypbl KUTICHUS BbI-
JENSIFOTCS: OCH3WH, KEPOCHH, JIMTPOWH, TU3TOILIMBO, Maciia Jjisi aBurareneii. B Bumae
octatka oOpasyercs Ma3yT, MEPErOHSAIONIMICS Tpu Temrepatype Bbime 330 —
350 °C. Iust TOro 4yTo0b!I BBIAEIUTEL 00JIee BHICOKOKHUIIALIME (DPAKLUU, MA3yT IOABED-
raloT neperonke mnpu temmeparype Bbime 500 °C Ha ycraHOBKax, pabOTAaroNMX C
MpUMEHEHNEM BaKyyMma. B 3aBUCHUMOCTH OT CMOJIMCTOCTH HE(PTHU B pe3ysbTaTe aTMO-
c(hepHO-BaKyyMHOM MIEPETOHKH TOTYYaroT JIMOO I'YAPOH, 00 BA3KHH 0CTATOYHBIMH
ouTym.

KpekupoBanue — XUMHUECKOE paCIICIIIICHUE MOJICKYJT TSDKEIION JyacTH HePTH
(Ma3yTa, TyipoHa), B pe3yJibTaTe KOTOPOro oOpasyroTcs Oojiee JerKue yriieBoJaopo-
TIbI 1 HEYCTOMUYMBBIC «OCKOJIKM», CITOCOOHBIC K TIOJIMMEPHU3AIMK C 00pa30BaHUEM Tsi-
KEJBIX COCTUHEHNN — ac(aTbTOCMOIUCTBIX BellecTB. KpeKuHT-TIpoIiecc mpoucXoauT
Ipy HarpeBaHuu HepTenpoaykToB a0 425 — 650 °C u masnenun mo 5 Mlla. Ioce
(bpakMOHUPOBAHUS MPOTYKTOB KPEKUHTA MOTY4Yat0T OCH3MHOKEPOCUHOBBIE POy K-
Thl M KPEKUHT-OCTATOK, COCTOSIINN M3 ac(aabTeHOB, CMOJ M TsDKENbIX Macen. Kpe-
KHHT-OCTATOK HCIOJB3YIOT KaK OCTATOUYHBIN KMAKHMA JOPOKHBINA OMTYM Mapok MI'
40/70, MI" 70/130, a Takke B KQ4eCTBE CHIPhS JIJIs1 U3TOTOBJICHUS BSI3KMX JOPOKHBIX
KPEeKHHI-OUTYMOB.
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CBoiicTBa OCTaTOYHBIX OMTYMOB B OOJIBIIIOI Mepe 3aBHUCST OT CBOMCTB HE(TH.
[Tonyyenue n0OpPOKAYECTBEHHBIX OCTATOYHBIX OUTYMOB, O0JaJarONIMX BBICOKHUMHU
JOPO>KHO-CTPOUTETLHBIMU CBOMCTBAMH, BO3MOXKHO TOJBKO M3 HAauOOJee MPUTOIHbBIX
JUTS 3TOW 1EJIM Pa3HOBUAHOCTEH HEe(TH (BBICOKOCMOJMCTHIX U ManonapaduHOBBIX).
CBoiicTBa OCTaTOYHOrO OMTYMa 3aBHUCST TakKe OT IIIyOuMHBI 0TOOpa U3 HedTHU pas-
JUYHBIX TPOAYKTOB. bosee riy0okuil oTOOp HEDTEMPOIYKTOB MPUBOAUT K MOJIyde-
Huto OoJiee Bs3kux OutymoB. Ilpu MeHee riyOOkoM OTOOpE, XapaKTEpHU3YHOIIUMCS
TEM, 4TO B OCTATOYHOM IPOJIYKTE OCTAeTCsl OOJbIIE Macel, MOJdydaeTcsi MEHee BS3-
KU OUTYM.

Ac(haabTOCMONIMCTHIEC BEIIECTBA MOMYUYal0T TAaKXKE MPH CeJIEKTUBHON 04HCTKe
Macen 1 00eccMOJIMBAHNHU TY/IPOHA.

CejleKTHBHasI 0YHCTKA MACIISTHOTO JUCTHIUISITA OCYIIECTBIISIETCS C TIOMOIIBIO
denomna, pypdypona nnu cmenu deHona ¢ kpeososnoM. [locne perenepamnuu (Bbima-
pUBaHUS C MOCJIENYIOIIEH KOHAEHCAlUeN) pacTBOPUTENS M3 JKCTPAKTa MOIY4aroT
JKMIKHHA OUTYM, KOTOPBIM B JajbHEMIIEM HCIOIB3YIOT KakK J100aBKy K OUTymMaMm Je-
acganbTU3alMK WK K TyIPOHY NPHU NOJYyUYEHUU OKUCJIEHHbIX OUTYMOB

O0eccMoIMBaHMe TYPOHOB 3aKJIIOYAETCA B TOM, YTO MAcC/sIHbIE €r0 COCTaB-
JSIOUINE Pa3zKIKatoT mpornaHoM. CMoubl U acaibTeHbl B IPOINIAHE HE PACTBOPSIIOT-
Csl, B CBSI3U C YEM IOJIYUYEHHBIH PacTBOP pa3/essieTcs Ha JiBa CJIOSl — MAcCJIsIHbIN U OU-
TyMHBIH. MacisiHy0 4acTh OTAENSIOT, a U3 OUTYMHOM OCIie pereHepanuy nponaHa
Moay4yaroT OuTyM aeachanbTU3anmu, 00J1aaroNMi BEICOKOM BSI3KOCTBIO. B nanb-
HEHIIEM €ro CMELIMBAIOT C JAPYTUMH 0oJiee KUJIKUMU HEPTIHBIMU OCTaTKaMU IpPH
MOJTyY€HUH KOMNAYHAUPOBAHHBIX OUTYMOB.

Takum oOpazom, mpu mnepepaboTKe HEePTH C LEJIbI0 MOJYyYEHHs] TOoproye-
CMa304YHBIX MaTEepPHUaIOB BCETJa B OCTaTKE 0OPa3yIOTCSl CMOJIMCTHIC BEIIECTBA: Ma3yT,
TYAPOH, KPEKUHT-OCTATOK, YKCTPAKTHI CEICKTUBHOW OYHMCTKH, OUTYMBI AeachanbTu-
3alliy, KOTOPbIE UCHOJB3YIOTCS JTMO0 B KaYeCTBE FOTOBBIX BSDKYILHUX, JTMOO IJis MO-
Jy4eHUsT KOMIAyHJAUPOBAHHBIX (CMEIIaHHBIX) OMTYMOB, JIMOO KaK OCHOBHOE CHIPHE
IIPU [IPOU3BOJICTBE OKUCJIEHHBIX OUTYMOB.

2.2. OKHCAE€HHBIE OHTYMBI

OxucrieHHbIE OUTYMBI TIOJY4YaOT, IPOITYCKask BO3/IyX Yepe3 TYIAPOH, HarpeThli
1o 210 — 250 °C. B omimune OT MOIYYEHHUs] OCTATOUYHBIX OMTYMOB IIPH MEPETOHKE
He(dTH, Koraa achaabTOCMOIUCTHIE KOMIIOHEHTHI TIOYTH HE U3MEHSIIOTCS, TIPU OKHC-
JICHUU TIPOUCXOMASAT CYIIECTBCHHBIC N3MEHEHUS X KaYeCTBEHHOT'O M KOJIMYECTBEHHO-
r'O COCTaBOB.

CyIIHOCTh OKUCIUTENBHOTO MPOIIECCa 3aKIIF0YASTCsl B TOM, YTO KHUCIOPO] BO3-
IdyXa pearupyeT ¢ BOJIOPOJOM YTIEBOAOPOIOB, 00pa3ys BoAasHbIe mapbl. [Ipu sTom
cootHomenne C/H B yrmeBomoponax moBeimaeTcs. OCBOOOIMBIINECS BaJICHTHBIC
CBSI3M YIJIepoJia OOYCIIOBIMBAIOT MOJUMEPHU3AIMI0 MOJIEKYJ, YTO U MPUBOJAUT K 3a-
I'YCTEBAHUIO OKHUCIISIEMOTO ChIPhSI.

Hedrsabie yrneBogopoabl OKUCISIOTCS OJHOBPEMEHHO B JIBYX HAIPaBICHUSX:
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7IKUCIIOTHI > OKCUKHCIOTHI > aCAIbTOTEHOBBIE KHCIIOTHI
YIJIEBOIOPOIbI
NcMmoJibI =2 achanbTeHbI 2 KapOeHBI =2 KapOOU IbI

OcHOBHBIMU (aKTOpamu, BIMSIONIMMU Ha MPOLIECC OKUCIEHUS TYJIPOHA, SB-
JISIIOTCSI UCXOJIHASL TEMIIepaTypa pa3MsrueHus ryipoHa, a Takke TeMIiepaTypa U mnpo-
JOJKUTENBHOCTDh OKUCIIEHUS. Tak, Mpu MOBBIIIEHUHN TeMIlepaTypbl okucieHus ¢ 210
10 250 °C yBeNIMYMBAIOTCS PACTSKUMOCTD W TIyOMHA IPOHHKAHUS MBI TEHETPO-
MeTpa, a cBbiiie 250 °C — COOTBETCTBEHHO CHMKAKOTCS.

KadecTBO OKHCIIEHHBIX OMTYMOB B 3HAUYHUTEIBLHON MEpE 3aBUCUT OT BHJIa HC-
xoaHou HedTu. Tak, mpU OKUCICHUH CMOJIMCTBIX OCTAaTKOB M3 TSDKENBIX (BBICOKO-
CMOJIUCTBIX ) PA3HOBUAHOCTEH HE(PTH MOBBINICHUE BA3KOCTU MPOUCXOIUT B OCHOBHOM
3a cueT mpeBpalieHus cMoi B acdanbTeHsl. [IpeBpalenne ke Macea B CMOJIBI IpU
TOM HMIPAeT BTOPOCTENEHHYIO pojb. llomydaromuecss OUTYMbl OTIMYAOTCS MOBbI-
IIEHHOM BSI3KOCTBIO M 3JITACTUYHOCTHIO.

[Ipu OKUCIEHHH OCTATKOB M3 JIETKUX (CMOJIUCTBIX U MAJIOCMOJIMCTBIX) pa3HO-
BUJIHOCTEN HEPTH CMOJBI U achaabTeHbl 00pa3ylOTCs IIaBHBIM 00pa3oM M3 YIJIEBO-
JTOPOHOM (MacHsTHOM) YacTH ChIphbs. [loydeHHbIE TPU 3TOM OUTYMBI XapaKTEpU3y-
IOTCSl )KECTKOCTBIO U XPYIKOCTBIO, YTO OOYCIIOBJIEHO OOJIBIIUM COJAEPKAHUEM B HUX
KapOEHOB M KapOOUJI0B ¥ BRICOKOKOHIEHCUPOBAHHBIX CTPYKTYP THUIA acPaibTEHOB.

IIpon3BOACTBEHHBIN IPOLECC OKUCIECHUS I'yIPOHOB JOBOJIBHO NIPOCT. OKUCIH-
TeJbHAsl YCTAaHOBKA MPEACTABIIAET COO0M HECKOJIBKO MOCIEI0BATEIEHO COEAMHEHHBIX
HUJIUHAPUYECKUX eMKOCTeH (KyOoB) BMecTUMOCThIO OT 50 10 120 T Kaxkaasi, B KOTO-
pBIE 3arpy’KaroT IpeaBapuTebHo pasorpersiid 10 170 — 260 °C ryapon. Io nepdo-
PUPOBAHHBIM TpyOam, pacroyIOKEHHBIM B HIKHEW 4acTh KyOoB, moja AaieHuem 0,1
— 0,15 MIIa noparoT BO3ayX. B 3aBUCUMOCTH OT Ka4eCTBa UCXOJIHOTO ChIPbSI, TEMIIE-
paTypbl U TpeOyemMoil MapKu OMTyMa MPOIECC OKUCIEHHUS MOXKET MPOAOHKATHCS OT
18 mo 60 gacos.

Jliist uaTeHCUUKAIINK TPOIecca OKUCICHUS IPUMEHSIOT TIEpEeMEIIUBaHUE WU
BCIIEHUBAaHUE TyApoHa. [Ipu 3TOM 3HAYUTENIBHO BO3pPACTAET MOBEPXHOCTHh KOHTAKTa
CBIPbS C KUCJIOPOJIOM, YTO TIO3BOJISIET COKPATUThH BpeMsl IPEObIBAHMS CMECU TIPU BbI-
COKOM TeMreparype U TaKuM 00pa3oM yJIydlIuTh KaueCTBO MOJIy4aeMoro Outyma.

Haxonut npumenenre u 0€CKOMIIPECCOPHBINA CIOCOO OKMCIEHUS ryapoHa. B
3TOM CJIy4ae CMEUIMBAaHUE TyJpOHAa C BO3IYXOM OCYILECTBIIETCS C MOMOILBIO JHUC-
NEepraTopoB, YCTAHOBJIEHHBIX B CEKLHAX PEAKTOPOB. 3a CueT OBICTPOro BpallleHUs
nonacter gucriepratopoB (0T 480 1o 960 00/MUH) MPOUCXOAUT 3acachlBaHUE U pa3-
IpoOJieHne BO3/lyXa B T'YAPOHE, YTO CMOCOOCTBYeT Oojiee Ka4eCTBEHHOMY MPOTEKa-
HUIO TIPOLIeCcCa OKUCIICHUS U MOJIYYEHHUIO OUTyMa C JYyYIIMMHU TEXHUYECKUMH XapakK-
TEPUCTUKAMH.

2.3. KomnayHaAHpOBaHHEIE OHTYMBI

Croco6 cMmemieHus, WIM KOMIAyHJAUPOBAHUS, OUTYMOB HAXOIUT IIHPOKOE
npumMeHeHne. KommayHI-OMTyMBl TpHUTOTaBIMBAIOT JHMOO Ha HedTernepepadaThl-
BAIOIIMX 3aBOJiaX, MO0 Ha MmecTe morpedsieHus. Heo0XoauMocTh MPUTOTOBJICHUS
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TaKuX OMTYMOB BbI3BaHA TE€M, YTO 3a4acCTYIO OMTYMBI WJIM CMOJHUCTBIC OCTATKH, TO-
JyYEHHBIE MEPErOHKOM, OKUCIEHHEM, SKCTpaKLMen win aeacdanbTU3aluei, He OT-
BEYalOT TPeOOBaHUSAM, IPEABABIIEMBIM K JOPOKHBIM OuTymMaM. CMelnBasi OUTyMbl
C APYTMMH CMOJIUCTBIMU MPOJYKTAMU, MOKHO MOJYYUTh BSDKYIIEE ¢ HEOOXOAUMBIMU
cBoiictBamu. KommayHaupoBaHHble OUTYMBI MOJY4YalOT TAKXKE CMEIIMBAHUEM OUTY-
MOB Pa3HBIX MapoOK.

[Ipu mpUTOTOBICHUM KOMIIAYHAHUPOBAHHBIX OUTYMOB OYE€Hb Ba)KHO, YTOOBI
CMEITMBAaEMbIE KOMIIOHEHTHI OBUIM OJM3KH 10 BEJIMYMHE MOBEPXHOCTHOTO HATSIKe-
HUsl. PABHOMEPHOCTh CMEIIMBAaHUS MPOBEPAIOT [0 TEMIEPATYpe pa3MArdeHUs: CMECH,
KOTOpasi JOJDKHA COOTBETCTBOBATH CPEHEB3BEIICHHOMY 3HAUYCHHUIO TEMIIEPATYP
pa3Msr4eHusi COCTaBISIONIMX KOMIOHEHTOB. MeETO/IOM CMEIIEHHUS MOTy4aroT O0Jb-
IITUHCTBO JKUJIKUX OUTYMOB.

TexHoJIOrusl MPUTrOTOBJICHUSI KOMIIAYHAUPOBAHHBIX OUTYMOB CBOJUTCS K Pa3o-
IpEBY KOMIIOHEHTOB JI0 KMAKONM KOHCHUCTEHUMHU U cMelnBaHuio. [lomydator kommna-
YH/I-OUTYMBI CICAYIOIUMHU CIIOCOOAMM:

— CMEIIMBaHUEM OHWTyMa JeacanbTu3aluu ¢ JTUCTUUISTAMU U OCTaTOYHBIMU
AKCTPAKTaAMH;

— CMENIMBAaHHWEM OKHCIIEHHOTO OuTyma JeacalbTh3aluu C JAUCTHLISTHBIM
AKCTPAKTOM;

— CMENIMBaHUEM OMTYMa C Pa3TUYHBIMU CMOJUCTHIMU OCTaTKaMH;

— CMEIIMBAaHUEM OUTYMOB Pa3HBIX MAPOK C IEIbI0 MOJYYEHUS BSIKYIIETO C
TpeOyeMbIMU CBOMCTBAMU.

2.4. CBolicTBa BA3KHX HEPTAHBIX OHTYMOB

Bszkue HeTsHBIC OMTYMBI, MPUMEHIEMBIC B KQUeCTBE BsDKYIIUX B ac(haibTo-
OCTOHax W JPYrux OWUTYMHO-MHUHEPAIbHBIX MaTepuanax, MOJDKHBI OTBEYATh Clle-
TYIOIINM TPEOOBAHUSIM:

— XOpOIIO OOBEANHATHCS ¢ MUHEPAJIbLHBIMU MaTepuaiaMu, 00pasys Mpu dTOM
Ha WX MOBEPXHOCTH MPOYHYIO U BOJOYCTONUUBYIO TUICHKY;

— 00yagaTh BS3KOCTBIO, HEOOXOAMMOM 111 OOBOJAKMBAHUSA KaMEHHOI'O Marte-
puana B Mepuoj CMEIIUBAHUS U TPOYHOTO CBSI3BIBAHMSI MUHEPAIBHBIX YACTHUI[ B TIe-
PHOJT SKCILTyaTaluy;

— COXpaHATh CTAOUIIBHOCTH CBOMCTB B TE€UEHHE BCETO MEPHOIa CITY>KOBI.

CpoiicTBa OMTYMOB OOYCJIOBJICHBI UX XHMHUYECKHM W TPYIIIIOBBIM COCTaBOM,
CTIOCOOHOCTBIO Pa3KIKATHCS MPH HATPEBAHHH JI0 OTNIPEICTICHHBIX TeMIIepaTyp 1 BOC-
CTaHABJIMBAaTh CBOW IEpPBOHAYAIbHBIC (DU3UKO-MEXaHUYCCKUE XAPaKTCPUCTUKHU TIPH
OCTHIBAaHHH.

Harpesanue Bsizkux 6utymoB 1o Temneparypbl 100 °C u BbIIIE COMpPOBOXK/Ia-
€TCSl TIEPEX0JIOM B BSI3KOTEKyUee COCTOSHUE, a TIPH OXJIAXKICHUH JI0 OTPUIIATEIIbHBIX
TeMIIepaTyp — B TBEpAOE, XpynKoe. Takum 00pa3oM, MEXaHUIECKHUE CBOMCTBA OUTY-
MOB (YIIPYTOCTh, TUTACTUYHOCTH U JIP.) HAXOASITCS B 3aBUCUMOCTH OT TeMIepaTypsl. B
CBSI3U C OIPEACIISIONINM BIMSHUEM TEMIIEpaTyphl Ha (PU3UKO-MEXaHUYECKHE XapaK-
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TEPUCTUKH OMTYMOB UX OIIEHKAa OCYIIECTBIISETCS MPU CTPOTO OINPENETICHHBIX TEMIIe-
paTypax.

CrangapTHBIMM METOAMKAMHU NPETyCMATPUBACTCS OINPEACIECHUE CIIETYIOIINX
CBOMCTB BS3KMX OWUTYMOB: BSI3KOCTb, PacCTSKMMOCTb, TEMIEpaTypa pa3MsArdeHus,
TEMIIEpaTypa XpYyNKOCTH, TEMIIEPATypa BCIBIIIKH, CLEIJIEHUE C MUHEPAJIbHBIMU Ma-
TepUaaMu U JIp.

BsizkocTh OMTYMOB (TBEpABIX, BSA3KKX) orleHuBaroT, coriaacHo 'OCT 11501,
1o TIyOMHE MOTPYKEHUS UTJIbI IEHETPOMETpa B oOpaser] butyma npu cTporo (Gukcu-
poBanHo# Temmepatype 25 u 0 °C. TTo Ha3BaHHIO TPHOOPA BA3KOCTH OMTyMa 4acTo
HA3bIBAIOT MEHeTPalUue.

[Tpubop mpencrasisier co00il MTAaTUB, HA KOTOPOM YCTAaHOBJIEHBI J1BA KPOH-
HITeHHa, JeTKO (UKCHPYEMBbIX B HY)KHOM TOJIO)KEHUHU MO BepTukaiu (puc. 2). Ha
BEPXHEM KPOHILITEIHE 3aKPEIUIEH JUCK C PUCKAMMU IO EPUMETPY, PACCTOSHUE MEXK-
1y KOTOPBIMU PaBHO | yrioBomy Ipaaycy M COOTBETCTBYET MEPEMEILIECHUIO UIJIbI 10
Beptukanu 0,1 Mm.

W3mepenue riryOuHbI NOTPY>KEHUS UTJIbI OCYLIECTBIIIETCS C MOMOILBIO CTPEJI-
KM, IPUBOJMMON BO BpalllEHUE KPEMaJIbEPOW, PACIOJI0KEHHON C ThUIBHOM CTOPOHBI
aucka. Ha HkHEM KpoHIITEHHE YCTaHOBJIEH IIYHXEpP, CBOOOIHO MEpeMelaroii-

Cs IIPHU HAKAaTOM ITOJIOKCHUH HpH)KHMHOﬁ KHOIIKH.
( Jp

f‘l‘ _

Puc. 2. Ilenetpomerp:
1 — xpemaibepa; 2 — TUTyH)Kep; 3 — MPYKAMHAsI KHOTIKA; 4 — OTIOJTHUTEIIBHEIHN Tpy3;
5 — meHeTpanMoHHas Yalka ¢ OUTYMOM; 6 — KpUCTAIIIN3aTOP

Omnpenenenre BS3KOCTH OWTyMa MPOBOJAAT B CIEAYIOLIEM mopsiake. butyw,
00e3BOXKEHHBIN IpH Temmeparype Boime 160 °C, BIMBAIOT B MEHETPAMOHHYIO Yalll-
Ky U OXJIQXKJAKOT 10 KOMHATHOW TemnepaTypsl. 3a 1,5 — 2 yaca 10 UCIBITAHUS YalIKy
¢ OMTYMOM TIOMEMIAIOT B KPUCTAIUIM3ATOP C BOOM, UMerolei temmeparypy 25 °C,
m60 0 °C (BoJa ¢ TaroLIMM CHErOM HIIH JIHAOM). KpUCTaaIu3aTop ¢ Yalikoi cTaBsaT
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Ha CTOJIMK MpruOOpa, MOJBOAST UIITY O COMPUKOCHOBEHHUS C TIOBEPXHOCTHIO OUTYMa,
OIYCKaIOT KpeMaJlbepy /10 KacaHWs C IIYHXKEPOM U CTaBST CTPEJKY B HYJIEBOE IO-
JIO’KEHUE LIKAJIBI.

[Tocne »TOro OAHOBPEMEHHO BKJIIOYAIOT CEKYHIOMEpP M HAXUMAIOT MPHKUM-
HYIO KHOIIKY, JlaBast Urje morpyxartbcs B Outym. [Ipu ucnsitanuu 6uryma mpu 25 °C
JUTMTENILHOCTD MOTpYKeHust 5 ¢ (Macca miymkepa ¢ urioi 100 1), a mpu 0 °C — 60 ¢
(macca mynxepa ¢ urioit 200 r). OnpeneneHue NOBTOPSIOT HE MeHee 3 pas, omyc-
Kasi UIJ1y B pa3HbIX TOYkax. Kaxkaplid pa3 mocie U3BJICUYEHHS U3 OMTyMa WUIITy HE0O-
XOJIMMO OYHMCTHUTh OT HAJIMIIIEro OUTyMa TKaHbIO, CMOYEHHOUM B KEPOCHHE. 3a MOKa-
3aTesb MeHETPaIK IPUHUMAIOT CPpEHEE apUPMETHUECKOE 3TUX U3MEPEHUIA.

Temneparypa pa3MsirieHHsl, XapaKTepU3YIOIIas TEPMOCTOMKOCTh OUTyMma,
omnpeaensiercs Ha npudope «xompio u mapy» (Kulll) mo meroguxe 'OCT 11506 (puc.
3). Ilpubop mpexacraBisieT coO0N CTEKISHHBIN CTakaH, B KOTOPBIN HaJMBAIOT BOIY C
temrieparypoii 5 °C ¥ yCTaHaBIMBAIOT METAIUIMYECKYIO ATAXKEPKY C ABYMS HOJIKAMH,
paccTosiHue MeXJy KOTOPBIMU paBHO OJHOMY Aroiimy (25,4 mm). Bepxnss noika
MMEET YeThIpe OTBEPCTHSI, HaJl KOTOPHIMHU YCTaHABJIMBAIOT 3allOJHEHHBIE OUTYMOM
JATyHHBIE KOJIbLIA CO CTaJbHBIMU HIapukaMu. [Io ocH 3Ta)kepKu BCTaBIAIOT TEPMO-
Metp co mkanoi 1o 100 °C.

N
@23,0:02 S
-
©159:07, | 4o
> ®19,0:02 | N}
& S
> o
Q (%
<
E
)
@230+ 0,2 S
o~ oy e -l
SIS | @restaz &
mla!l | |4a*
oy ot
A D759:02
D190:02

Puc. 3. [IpuGop «KoJbI0 U mapy»:
a — npubop; 6 — KOJIbILIO C OUTYMOM M IIAPUKOM JI0 UCIIBITAHUS;
B — KOJIBLIO U IIapUK B MOMEHT pa3MsrueHust OuTyma;
1 — crakaH; 2 — 4 — nucku; 5 — TepMoMeTp; 6 — CTepKHU
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HcnpiTanus npoBoAsT ciaeaytomum o0pazom. OOE3BOKEHHBIM U MOIOTPETHIN
70 TOJBUXKHOTO COCTOSIHMSI OMTYM BIIMBAIOT C HEOOJBIIUM H30BITKOM B KOJIbLIA
(BHyTpeHHuii auametp 15,7 MM, BbicoTa 6,5 MM), IOCTaBJIEHHBIE HA METAITUYECKYIO
WIH CTEKJISIHHYIO TUIACTHUHY, MOKPBITYI0 CMECHIO JEKCTPUHA C TJIULIEPUHOM (IJIs1 UC-
KJIFOUEHUS TpWIMIaHug OuTyMa K miactuHke). [lociie ocTeiBanus Outyma J10 KOM-
HATHOM TeMInepaTypbl U30BITOK €r0 CPe3at0T HArPETHIM HOKOM.

3anoJIHEHHBIE BSHKYIIMM JIBa KOJIbLIA MIOMEIIAIOT B OTBEPCTUS B BEPXHEHN MOJI-
K€, a Ha NOBEPXHOCTh OUTyMa B LIEHTPE KOJIELl YCTAHABIMBAIOT CTAJbHBIC IIAPUKH
nuaMeTpoM 9,5 MM U maccoit 3,5 r. DTaxkepKy OIyCKaloT B CTaKaH C BOJIOM, UMEIO-
meii Temneparypy 5 °C, W ycTaHaBiImBalOT TepMoMerp. Ha ras3oBoil ropeike wiu
3JICKTPOILTUTE BOIY B CTAKaHE HArPEBAIOT CO CKOPOCTHIO 5 °C/MHUH.

[lo mepe HarpeBa W pa3MsArdyeHus OWTyma IIAPUK MPOJABIUBAET €T0 4Yepe3
KOJIBLO. 32 TEMIEPATypy pa3MsArdyeHusl OpoObl OMTyMa MPUHHUMAIOT TEMIIEpaTypy,
IpU KOTOPOHM pa3MsATYeHHBIH OUTYM KacaeTcs HIbKHEW mojku mnpubopa. CpenHee
apumeTryecKkoe ABYX ONpE/EICHUN NIPUHUMAIOT 3a TEMIIEpaTypy pa3MsrdyeHus Ou-
TyMa.

[Tokazarenu BA3KOCTU (IIEHETpALMU) U TEMIIEPATyphl pa3MATdeHUsl SIBISIIOTCS
XapaKTepUCTHUKaMH YyBCTBUTEJILHOCTH OMTyMa K M3MEHEHHUIO TeMieparypbl. Ha oc-
HOBaHUU TUX BEJIMYUH BBIYHCISIOT HHAECKC MeHeTPaluu:

m= 2 _ 1o, (1)
1-504
_2,9031-logl7

(r,-25)

rae /1 — riyouHa npoHuKanus uriisl npu 25 °C, 0,1 mm;
T, — emneparypa pasmsrdenus, °C.

Nunekc neHeTpanuu BSI3KUX JOPOKHBIX OMTYMOB U3MEHSETCS B TIpeiesiax oT —
1,0 mo +1,0. Yem OoJbliie 3HaUE€HHUE MHACKCA MMEHETPAIlMU, TEM KaueCTBEHHEE OUTYM
IUISL TOPOXKHOTO CTPOUTENIBCTBA.

Temmneparypa XpynkocTH BsI3KUX OUTYMOB COOTBETCTBYET TEMIEpAType, NpH
KOTOPOM OHU MEPEXOJAT U3 BA3KOIUIACTUYHOTO COCTOSIHUA B XPYIIKOE, T.€. pa3pylia-
I0TCSI IPY HE3HAUUTENBHBIX JehopMaIusx.

Temnepatypy XpynkocTu onpeneistor Ha npudope Ppaaca (puc. 4) no Mero-
muke 'OCT 11507. ITpubop coctout u3 cocyna Jlproapa, B KOTOPBIM MOMEIIAETCS
MpoOUpKa C yCTPOHUCTBOM [JIsl MU3THOaHus 3 CTAJIbHBIX IUIACTUHOK, MOKPBITHIX TOH-
KUMH TUICHKaMu Outyma. B mpocTpaHCTBO Mexay mMpoOMpPKOW M BHYTPEHHEHW CTECH-
Kol cocyna Jlproapa, HamoJiHEHHOE Ha 1/3 crupTOM, MOJAIOT OXJIAKAIOIINN areHT ¢
TaKUM pacueToM, YTOObI TEMIIEpaTypa B MPOOUPKE MOHMKATIACh CO CKOPOCTHIO OKOJIO
1 °C/mun. TemnepaTypy B IpoOUpPKe M3MEPSIOT JTHOO TEPMOMETPOM, JIHOO TEPMOIIa-
poii. ITo mocTrkeHUH TeMIepaTypsl B pobupke mpumepHo Ha 10 °C Bblie oxwuae-
MO TeMIepaTypbl XpyNKOCTH Yepe3 KaxIyl0 MUHYTY B TeueHue 20 — 25 ¢ crubaror
¥ pa3ru0aroT cTajgbHbIC MIACTUHKA. OTMEYAIOT TeMIEpaTypy, TP KOTOPOU TOSIBIIS-
eTCsl mepBasl TpellMHa Ha KaKJIOM IMJIacTUHKE. 3a TeMIepaTypy XpyHNKOCTH MpPHUHU-
MaloT cpefHee apupMETUYECKOe TPEX ONpPENEeTECHUMN, PACX0XKICHUSI MEXY KOTOPbI-
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MU He 0JDKHBI mpeBbiiath 3 °C. TemmepaTypa XpyIKOCTH OMTyMma, TaK e Kak W
TEMIIEpATypa pa3MAr4eHus, 3aBUCUT OT €ro rPyIIIOBOIO COCTaBa U XapakTepa CTPYyK-
Typbl. bosbploe HeraTMBHOE BIIMSHUE HA TEMIEPATYpPy XPYNKOCTH OKa3bIBAET CO-
nepxaHue B OuTyMme mapaduHa, KOTOPBIA OCTAeTCs XPYNKUM Jake MpU IOJI0XKU-
TEbHBIX TEMIIEpPATYpPaAX.

XpynkocTs OUTYMa, a CJIE0BATENbHO, U XPYIKOCTh ac(haabTOOETOHA OTpULIA-
TEJIbHO CKa3bIBAETCSl Ha CBOMCTBAaX JOPOXKHBIX IMOKPBITUI: MOBBIIIAETCS CKIOHHOCTD
K 00pa30BaHMIO TPEIIMH, K AehopMaIusiM U pa3pylICHUSIM, CBSI3aHHBIM C BBIKpAIIHU-
BaHUEM MOKPHITHA. UeM HUKe TemrepaTypa XpyHIKOCTH, TeM OOJjbllle TeMIepaTyp-
HBIl UHTEPBaJ, B KOTOPOM OMTYM HaXOAMTCS B BA3KOIUIACTUHYHOM COCTOSIHUM, & Clie-
J0BATEIbHO, TEM JIy4llIE€ U €r0 JOPOKHO-IKCIIITyaTalluOHHBIE CBONCTBA.
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Puc. 4. IIpubop Ppaaca:
1 — repmomeTp; 2 — yCTpOMCTBO /Ui criu0aHus IUIACTUHKY; 3 — CTaJIbHAs [UIACTUHKA,
4 — cocyn Jlptoapa; 5 — mpoOupka

B cBsi3u ¢ Tem, 4TO TemriepaTypa XpynKkocTh OUTYMOB 3aBUCUT OT UX IPYMIIO-
BOI'O COCTaBa, COJEP>KaHUs B HUX MapauHOB, KapOEHOB U KapOOUA0B, OUTYMBI MO-
I'YT COXPaHSATh CBOM BA3KOIUIACTUYECKUE CBOWCTBA B PA3JIMYHBIX TEMIIEPATypPHBIX
MHTEpBajaX, Ha3bIBAEMbIX TeMIIEPATYPHbIMH HMHTEPBAJIAMH NpeBpAllleHHUs, WIH
TeMIepaTyPHbIMHM HHTEPBAJIAMHU IJIACTUYHOCTH.

TemnepaTypHblii HHTEpPBaJ MPEBPALEHUS ONPEEIIETCS Pa3HOCThIO TEMIIEpa-
TYpbI pa3MAT4eHUS U XPYNIKOCTH OUTyMa:

Tup=T, — Typ, @)
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rue T, — Temmnepatypa pasmsrdenus, “C; Ty, — Temneparypa xpymkoctd, “C.

Yem Oonbme T, TEM BbIIIE KAYECTBO OUTyMa.

IlnactuyHocTh (pacTsaxuMocts) ouryma, cormacHo 'OCT 11505, xapakre-
pH3YETCS BEIMUUHOM €ro yUIMHEHUs 10 paspbiBa npu temmeparype 25 u 0 °C. Pac-
TSXKUMOCTD OTIPEJENISIIOT PacTATUBAHUEM 00pa3IoB, UMEIOMUX (POPMY «BOCBMEPKI»
(puc. 5), Ha ayktuinomerpe (puc. 6). Ilo HazBaHUIO TIPUOOpPA 3TO CBOMCTBO OMTyMa
Ha3bIBAIOT NYKTWIBHOCTBIO.

11941 OOpasubl M3roTaBIMBAIOT 3aIIOJHEHHEM pac-
~ 75405 - IUIABJIEHHBIM OUTYMOM HpEABAPUTENBHO COOpaH-
-~ Rigegps PIX H CMaSaHHBIX CMECBIO TalbKa C MIHIEPHHOM

JaTyHHBIX (DOpPM, YCTAaHOBJICHHBIX Ha MeETaJlIM4e-
CKUX WM CTEKJISHHBIX TutactuHkax. [locie ocThi-
BaHUs OuTyMa (OPMBI MOMEIIAIOT HE MEHEe YeM Ha
1 yac 10 UcHBITaHUA B BOJY C TEMIEpPaTypoil, co-

L

+ + o

?0'0',?/ 1020 , &y OTBETCTBYIOLIEH TEMIEPAType HCIIbLITAHUS (25
L4 T 1 T = o
CATI T AR | 0°C.
7¢0.2 ‘ JlyKTuinomeTp npejcTaBiisieT coOoi BaHHY, B
—T b

KOTOPOU HMCIOTCA OBC KAPCTKHU — IIOABHIKHAA U
Puc. 5. ®opma «BocbMepKa» HEIOJBMXHAI. CKOpOCTL nepeMeICHUs HOABWKHOU

KapeTKH BJIOJIb BaHHBI JIOJDKHA COCTABJISATh 5 CM/MUH.
Omnpenenenre pacTsLDKUMOCTH OMTymMa MPOM3BOIAT CIEMyOIMM oOpasoM. B
BaHHY NMPpUOOpa HAIMBAIOT BOIY, HMEIONIYI0 TEMIIEpaTypy WCIBITaHUS OWTyMma, IO-
MEMIAlT B Hee 00pasipl, OTACSAIOT OT HUX HUKHHUE TUTACTHHKUA U OOKOBBIC CTCHKHU
dbopm. Konresrie qactu GopM 3aKpervIsioT Ha HETMOBIKHON M TOJABMKHOU KapeT-
kax npubopa. [To MeTammuyeckoit TuHEelKe, Paclo0KeHHON BOJIb BaHHBI, OTMEYa-
0T HAaYaJIbHOE TOJIOKEHHUE TTOABMKHOW KapeTKU. 3aTeM BKJIFOYAIOT MPUBOJ Bpare-
HUS ¥ HAOJIOAAIOT 3a 00pasiamMu, pacTsITUBAOIIUMUCS B HUTh JI0 pa3pbiBa. Y IJIMHE-
HUE (B CM) K MOMEHTY pa3pbiBa GUKCUPYIOT ISl KaXJI0ro 00pasiia.
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Puc. 6. lyktunomerp: 1 — BaHHa ¢ BOJIOH; 2 — BUHT; 3 — cana3ku; 4 — raiika; 5 — oOpasern ouryma;
6 — HeMmoABMKHAS oTopa; 7 — peAyKTOp; 8 — aJleKTpoABHTaTElb; 9 — cTpenka; 10 — nuHeika
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3a OKOHYATENBHBIA PE3YNbhTAT MPUHUMAIOT CpelHee apu(hMEeTUUECKOe Tpex
napaJiyIeIbHBIX ONPEICICHUM.

Bsizkue 1opokHbIE OUTYMBI HIMEIOT PaCcTSHKUMOCTB TIpH Temieparype 25 °C He
Mmenee 45 cm, a ipu temmneparype 0 °C — He Menee 3,5 cMm.

Temmneparypa BCHBIINIKH XapaKTepU3yeT M0Kapo0e30MacHOCTh Mpu padboTe ¢
outymoM. OmpefeneHre 3TOro rnapamerpa 3aKjIo4yaeTcss B YCTAaHOBJICHUHM TeMIIepa-
Typbl, TIPU KOTOPOW Mapbl, 00paszyromuecss Mpu HarpeBaHUM OUTYyMa B OTKPBITOM
TUTJIE, BOCIJIAMEHSIIOTCS IPU KOHTAKTE C ICTOYHUKOM OTHSI.

Puc.7. Ilpubop ans onpeaeneHus TEMIEPaTypbl BCIBIIIKHU:
1 — razoBas ropenka; 2 — TUTesb C IIECKOM; 3 — 3a)KUTaTellb-
HOE TIpucIiocobaeHne; 4 — TepMOMETp; 5 — MTATUB; 6 — TUTEIh
¢ butymom

Ornpenenenue TemMIepaTypbl BCIBIIIKA TPOBO-
AT cAeAyronuM o0pa3oM. butym 00€3BOKMBAIOT,
HarpeBaroT J0 MOJBUKHOTO COCTOSIHHS M HAIMBAIOT B
TUTENb. B HEro e BCTaBJISAI0T TEPMOMETP CO IIKAIOU
1o 360 °C. IIpu6op (puc.7) mogorpeBarT cO CKOPO-
cThIO ToabeMa Temreparypbl 10°C/mun. Korma tem-
neparypa 6uryma Oyzmer Ha 40 — 50 °C Hmke 0xKu-
JA€MOM TEMIIEPATYPhI BCIBIIIKH, CKOPOCTh MOJ0TpE-
Ba yMeHbIIaoT 10 4 — 5 °C/Mun u yepes kaxapie 2 °C OBICTPO HOIHOCAT K IMOBEPX-
HOCTH OMTyMa 3a3KEHHYIO CIIMYKY WJIM SI3bIYOK Ta30BOro IiaMeHu. Temmeparypa,
MIPU KOTOPOU HCTHapstomuecs u3 OUTyma ra3bl BOCIIAMEHSIOTCS U MPOJI0JDKAIOT Ca-
MOCTOSITEJIbHO TOPETh B TEUEHHE HE MEHEE 5 C, CUUTACTCS TeMIepaTypoi BCIbIII-
kM. OnbIT MOBTOPSAIOT /IBa pa3a U OepyT CpeIHUI pe3yibTart.

Temmneparypa BCHOBIIIKN BSI3KUX OMTYMOB B 3aBUCUMOCTH OT UX MapoOK JIOJDKHA
obITh He Hike 220 — 230 °C.

YcToituMBOCTH NPU HATPEBAHUM XAPAKTEPU3YET CTAOMIIBHOCTh CBOMCTB OU-
TyMa MpU HArpeBAaHUU U SBJISIETCS KOCBEHHOM XapaKTEPUCTUKON €ro CKIOHHOCTH K
crapenuto. MI3MeHeHre CBOMCTB OUTymMa Mpu HarpeBaHUHM 0OYCJIOBIIEHO MCIAPEHUEM
M3 HErO YacCTH JIETKUX MAaceJl ¥ MPOLECCaMHU OKHCICHUS U MOJIMMEPU3ALINHN, KOTOPBIE
C TIOBBIIIIEHUEM TEMIIEPATYyphI BSXKYIIETO MPOTEKAIOT 00Jie€ MHTEHCUBHO.

Jlyist onipenienieHusi ATOW XapaKTePUCTUKU MPoOy OMTyma MporpeBaroT B Tede-
aue 5 u npu temmeparype 160 °C (TOCT 18180), mociie 4ero onpenessor MoTePo
Macchl U Temrneparypy pasmsiruenus octatka. Cormacao tpeboBanusim ['OCT 22245,
Pa3HOCTh TEMIIEpATyp Pa3MSTUYCHUSI UCXOJHOTO U MPOTPETOro OMTyMa B 3aBUCHMO-
CTH OT €ro MapKu JI0JKHa ObITh He Gonee 5 — 7 °C.

CuenjieHue OUTYyMa ¢ KAMEHHBIMU MaTepPHAJIAMHU SIBJISIETCS OJJHOM U3 Bax-
HEUIIUX €ro XapakTEePUCTHUK, ONPEACIISIONIeH MPOYHOCTh U JI0JITOBEYHOCTh OUTYMO-
MUHEpalIbHBIX MaTepuanoB. [IpouHoe cuerenre OuTyma ¢ KaMeHHbIMU MaTepuana-
MU OOYCJIOBJIEHO €ro CIHOCOOHOCTBHIO CMAayMBaTh UX MOBEPXHOCTH ¢ 00Opa30BaHHUEM
HEMPEPhIBHOW OUTYMHOM IJIGHKH M CUJIaMM CILICTUICHUS (aAre3uu) ¢ MUHEPATbHBIM
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MarepuasioM. Kak cMaunBaeMOCTb, Tak W are3usi B 3HAYUTEILHON Mepe 3aBUCAT OT
coJiep KaHus TIOJIIPHBIX TOBEPXHOCTHO-aKTUBHBIX BeliecTB (ITAB) B 6utyme.

[TonstpHOCTH OMTYMa MOKHO ONPEACIUTH M0 OTHOIIEHHUIO €r0 PACTBOPUMOCTHU
B MIOJISIPHOM M HEMOJIIPHOM PAaCTBOPUTEIISX:

_ A
o= B><100, (3)

rae o — Ko3(QUIMEHT pacTBOPUMOCTH, %; A — paCTBOPUMOCTh OUTYyMa B METHIIO-
BOM criupTe (MosipHOM pacTtBoputene), %; B — 1o e, B 6eH307¢e (HemoIsIpHOM pac-
TBOpUTEINE), %o

D70 omnpeneneHue OCHOBAHO HAa TOM MOJIOKEHUH, UTO TOJISIPHBIE BEIECTBA XO-
POIIIO PACTBOPSIIOTCS B TOJSIPHBIX PACTBOPHUTEISIX, @ HETIOJISIPHBIC — B HEMOJSPHBIX.
[ToaToMy yem Oobiiie 3HaUYeHHUE KO3(PUITMEHTA 0, TEM 0OJIbIIe B OUTYME TTOJISIPHBIX
[TAB, TeMm nyuliie OH CMauMBaeT KaMEHHbIE MaTepHallbl U MPOYHEE ¢ HUMU CIIETIs-
erca. KoaddummeHnt pactBOpuMOCTH OUTYMOB B 3aBHCUMOCTHU OT UX TPYIIIOBOTO CO-
CcTaBa HaXOJUTCS B Ipeaenax 5 — 35.

CMaunBaeMOCTh MHHEPAIBHBIX MaTEpUAIOB OUTYMOM OIpPEAEISIIOT MO Kpae-
BOMY yriy (yrily cMaduBaHusi), 00pa3yeMoMy MOBEPXHOCTBbIO MHHEPAJIHLHOIO MaTe-
puaia ¥ KacaTeJIbHOH, MPOBEICHHON K MOBEPXHOCTH KAIlJIM BSDKYIIETO B TOYKE CO-
PUKOCHOBeHUs a3 (puc. 8).

Puc. 8. CmaunBaeMoCTh TBEPIOTO TelNa KUIKOCTHIO:
a — xopormas; 6 — rroxas

Ecnu xpaeBol yrosn oCTpelil, TO cMayMBaHUE Xopouiee. B 3Tom cirydae Cuiibl
IPUTSHKEHUST MOJIEKYJT OMTyMa MOBEPXHOCThIO KAMEHHOTO MaTepuana (aaresus) mnpe-
BBIIIAIOT CHJIbI B3AUMHOTI'O MPUTSDKEHUS MOJIEKYJT YIJIEBOJAOPOJIOB OUTyMa (KOre3ust).
Ecnu xe kpaeBoi yroJ TynoM, CHIJIbI MPUTSKEHUS MOJIEKYJ YTIIE€BOAOPOJIOB OUTyMa
MHUHEPAIBHBIM MATEPUATIOM MEHBIIE CUJI B3aUMOJCUCTBUS MEXKIYy HUIMU — CMayuBa-
HHUE TUIOXOE.

[IpouHocTh cuerieHuss OUTyMa C MOBEPXHOCTHIO KaMEHHBIX MaTEpHAJIOB B
3HAYUTENBHOM MEpPE 3aBHUCUT OT MHHEPAJIOTMYECKOTO COCTAaBA KaMHS M B MEPBYIO
ouepesib OT OTHOCHTEIBLHOTO COJEPk AaHUS B HEM OCHOBHBIX (IIOJIOKHUTENIBHO 3apsi-
KEHHBIX) U KUCIBIX (OTPUIATENBHO 3apsKEHHBIX) MUHEpasioB. OnpeaesieHHOe BIHS-
HHE€ Ha NIPOYHOCTH CLEIUICHHUS OKA3bIBAIOT CTEIEHb IEPOXOBATOCTH U TPEIIMHOBATO-
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CTH MHHEPAJIbHBIX YaCTHII, & TAKXKE COJEp>KaHUE B OMTyMe MOJSPHBIX MOBEPXHOCT-
HO-aKTHBHBIX COCTUHEHUH.

OneHka creruieHus: OuTyMa ¢ KaMEHHBIMH MaTepHallaMi OCHOBaHA Ha UX CIIO-
COOHOCTHU YACpPKUBATh OMTYMHYIO TJICHKY TIPU KUTISTYCHUH B Boje (MeToa A — «mac-
CHUBHOE» CIICTVICHUE) WM 00pa30BBIBATh OMTYMHYIO IJICHKY B MPUCYTCTBUU BOJBI
(meton b — «akTHBHOE» CIICTIIICHUE).

Metoa A 3akirodaeTcs B TOM, YTO MPEABAPUTEITHHO 00pabOTaHHBIE OUTYMOM
npu temmeparype 130 — 140 °C 3epHa Gemoro mpamopa (hpakuus 2 — 5 MM) HIH
kBapueBoro (Boibckoro) mecka moaBepraroT B CETYATHIX KOP3WHAX KUIISTYCHUIO B Te-
yerre 30 MUH B JUCTWUTMpOBaHHOU Boje. [locie ynaneHus BCIUIBIBILIETO OUTyMa U
OXJIaXKICHHS B BoJie 00pabOoTaHHBIE CMECH MEPEHOCAT Ha GUIBTPOBAIBHYIO OyMary u
CpaBHHBAIOT ¢ (poTorpadusiMu KOHTPOIBHBIX 00pa3moB (puc. 9).

butym cuuTaloT BbIIEPKABIIMM HCIBITAHWE HAa «MACCUBHOE» CIIETUICHUE C
MpPaMOpOM HJIM NIECKOM, €CJIH IOCJI€ UCTIBITAaHUS KUISTYEHUEM CLEIUIIEMOCTh HE Me-
Hee JIBYX NapajuleibHbIX 00pa3loB HE XYy»K€ COOTBETCTBYIOILEIO KOHTPOJIBHOTO 00-
pasua. [Ipu 3ToM 1uieHKa JoJKHa ObITh OT CBETJIO-KOPUYHEBOI'O 0 YEPHOTO 1IBETA.

KounTtpoabnblii 00pa3zen Ne 1

(MOTHOE TOKPBITHE MOBEPXHOCTU MUHEPATLHOTO MaTepHana)

KonTpoJbHblii 00pasen Ne 2

(He MeHee 3/4 MOKpBITHS TOBEPXHOCTH MUHEPAJILHOTO MaTepHaa)
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KonTpoJubnblii 00pazen Ne 3

(MeHee 3/4 TOKPBITUS TOBEPXHOCTH MUHEPATHHOTO MaTEpUaIIa)

Puc. 9. KonrponbsHbie 00pa3iibl OMTyMOMUHEPAIbHBIX CMECE: clieBa — CMeCU OMTyMa C Iec-
KOM; CIIpaBa — CMECH OUTyMa C MpamMopoM

[Ipu ucnpiTannu mo metoay b B Tpu CTEKISIHHBIE TPOOUPKU MTOMEIIAIOT 1O 8 T
MpaMopa WM Tecka (Tex ke, 4TO U MPHU UCTbITaHuU 1o Metoay A), 10 cM® aucTH-
nupoBaHHOW Bonbl U 0,32 1 Ouryma. Kaxknyro mpoOMpKy 3aKpbIBAlOT CTEKISTHHOM
MpoOKOM, CTaBAT HA BOJsAHYIO OaHIO W KUMATAT 10 MHH, TOCJIE€ YE€TrO HAKPBIBAIOT
KOIIMOW M MHTEHCUBHO BCTPSAXMBAIOT B TeueHUe 2 MuH. llocne aToro cmecu u3 npo-
OMPOK MEPEHOCAT HAa CTEKIISIHHYIO IUIACTUHKY U CpPaBHUBAIOT ¢ (hoTorpadusamMu KOH-
TPOJIBHBIX 00PA3IIOB.

butyMm cunTaercs BbIAEPIKABIINM MCIBITAHNS HA «AaKTUBHOE)» CLEIJIEHUE, ECIIH
CLICTIIEMOCTh HE MEHEE JIByX 00pa3lioB HE XYK€ COOTBETCTBYIOIIETO KOHTPOJIBHOTO.

Ha nmpaktuke yacto OpiBaeT HEOOXOIMMO ONpeNeNieHHuE CLEIUIeHNs Outyma ¢
KOHKPETHBIMH MUHEPAJIBHBIMU MaTepHaIaMH, TPUMEHEHHBIMH ISl IIPUTOTOBJICHUS
acanpToOeToHHOM cMecu. C 3Toil menbto oTBemmBalOT 50 T acdanbToOETOHHON
CMECH, MPUTOTOBJIEHHOW Ha 3aBOJIE WU B JaOOpaTopHH, MOMEIIAIOT €€ Ha CETKY U
KUIATAT B TeueHue 30 muH B 15 %-M pacTBOpe NOBapeHHOM COJIM B JUCTUILTMPOBAH-
HOil Boze. Ilocie oxnaxkeHus, MPOMBIBKM M CYIIKHM 00pasel] CpaBHUBAIOT C KOH-
TPOJILHOM CMEChIO, HE MOJABEPraBIleics KumsueHuto. McnpiTanre OMTyMa Ha CIEI-
JIEHUWE ¢ MUHEPaJIbHOM 4acThi0 ac(aibTOOETOHA CUMTAETCS YCIELIHBIM, €CIIU MOCie
HET0 BCSI MOBEPXHOCTh MUHEPATbHBIX MaT€PUAJIOB MOKPHITA OUTYMOM.

JlopokHble BsiI3KME HEPTSHbIE OUTYMBI MO CBOUM (PUBMKO-MEXAHHUYECKUM
cBoiicTBaM MOJDKHBI oTBeuath TpeboBanusiM ['OCT 22245-90 «butymbl He(TsSHBIC
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NOpOXHbIE Bsi3kue. TexHuueckue ycinoBus». B Tabn.l mpuBeneHbl BaKHEHIIME U3
ATUX TpeOOBaHUM.

[Tomumo 6utymoB mapok BH/[ B TOpOXKHOM CTPOHMTENHCTBE MPUMEHSIOT OU-
tymbl Mmapok BH: BH 200/300; BH 130/200; BH 90/130 u BH 60/90, xoTopbie oTiu-
qaroTcs 0T 6uTyMoB Mapok BH/I riiaBHBIM 00pa3om MeHblel nenerpanueii mpu 0° C
u 0oJiee BHICOKOM TeMIlepaTypol XpymkocTdu. Takum oOpa3oM, 3TU OUTYMBbI UMEIOT
MEHBIIUN TeMIEPATYPHbI HHTEPBAJ MIIACTUYHOCTH (IIPEBPAIICHUS).

Jlopo>kHBIE BSI3KHE OMTYMBI IPUMEHSIOT JIJIS1 TPUTOTOBJICHUS TOPSINX acQaib-
TOOETOHHBIX CMECEH, MOTYyUEHUS KUIKUX OUTYMOB, JOPOKHBIX OUTYMHBIX dMYJIbCHIA
Pa3JIMYHOIO HA3HAYCHHUS



TpeOoBaHus K BA3ZKMM JOPOKHBIM OMTYyMaM

. Tabnuya 1

[Tokazarenn Hopwma st 6utyma Mapku
BH/] BH/I BH/] BHJ1 60/90 |BH/I 40/60 BH BH BH BH 60/90
200/300 130/200 90/130 200/300 130/200 | 90/130
1. I'my6una mnponukanus wuribl, 0,1
MM
mipu 25 °C 201 -300 | 131-200 | 91-130 61 -90 40-60 | 201-300 | 131-200 [ 91-130| 60-90
npu 0 °C, He MeHee 45 35 28 20 13 24 18 15 10
2. Temneparypa pa3MmsiryeHus IO 35 40 43 47 51 33 38 41 45
KOJIbILY U 1mapy, °C, He HUXKe
3. PacTs:kMMOCTB, CM, HE MEHEE:
npu 25 °C — 70 65 55 45 — 80 80 70
mipu 0 °C 20 6,0 4,0 3,5 — — — — —
4. Temneparypa xpynkoctu, °C, He - 20 —-18 - 17 -15 -12 -14 -12 -10 )
BBIIIIE
5. Temmeparypa Bcmbimku, °C, He 220 220 230 230 230 220 230 240 240
HUXKE
6. H3MmeHeHue TtemIiepaTypsl pas- 7 6 5 5 5 8 7 6 6

MArdeHus: mnocne mnporpesa, °C, He
Ooinee
7. Inpexc neserpanuu

Ot - 1,0 ;o +1,0

Or — 1,510 +1,0

[IpuHsATHIE B MAPKUPOBKE AOPOKHBIX OUTYyMOB 0003HaueHus: b — 6utym, H — nHed o, [ — 1opokHbIil; Haa yepTou U
TI0/1 YePTOH yKa3aHbl MUHUMaJIbHAS W MaKCHMaibHas ienerpanus mpu 25 °C.




2.5. [IpuMeHeHHe BA3KHX He(PTAHBIX OHTYMOB

Bsizkue HedTsaHBIC OMTYMBI MPUMEHSIOT B KAYECTBE OCHOBHOTO BSDKYIIETO TIPH
MPUTOTOBJICHUH ac()aabTOOECTOHHBIX U IIE0CHOYHO-MAaCTUYHBIX CMECEH, yKiaabIBae-
MbIX TIpu TeMiiepaType He Huxe 120 °C. BeiOop MapKku TOpOXKHOTO BSI3KOTro OMTyma
JUTSl IPUTOTOBJIEHUSI TAKMX CMECEW MPOU3BOAUTCS C YUYETOM KaTErOPUHHOCTH JIOPOTH,
JOPOKHO-KJIIMMAaTUYECKOW 30HBI AKCIUTyaTalluy, BUAa acanbToO0eTOHa M MapKH ac-
danbrobeTonHOM cMmecu. Tak, HampuMmep, sl TOTYYEHUs TUIOTHOTO acdanbTodeTo-
Ha, MPEJHA3HAYEHHOTO JIsl KCIUTyaTalui B [ TOpOKHO-KIMMATHYECKOM (CEBEPHOIN)
30HE, peKOMeHIyeTcsl mpuMeHsATh outymsl Mmapku BH/I 90/130, BHJI 130/200 u BH/I
200/300. B IV 10poXHO-KIMMaTUYECKOW 30HE, XapaKTEPHU3YIOIIecs: 0oJiee TerbIM
KJIIMMATOM, PEKOMEHYeTCS IPUMEHSTh JIJIsl 9TOM 1enu Oosiee BA3KUE OMTYMBI MapOK
BH/JI 40/60 u BHJT 60/90. Bszkue OUTYyMBI IPUMEHSIOT JJISI TOJIYyUYCHHS KUAKUX OU-
TYMOB (CM. 171.3), a TaK»e TP MPUTOTOBIICHUU JOPOKHBIX OUTYMHBIX SMYJIbCHH (CM.
7).

3. Xunkue He(pTAHBIE OHTYMBI

3.1. IToAy4yeHHE XKHAKHX OHTYMOB

Kunkue HeTsHBIE OUTYMBI OTIMYAIOTCS BSI3KOTEKYUYHM COCTOSSHUEM IpHU
HOpMaJbHOU TemmnepaType. s aydiiero oObeAMHEHNS ¢ MUHEpPAIbHBIMU MaTepua-
JIaMU TP [TEpEMENIMBAHUU UX IIPEABAPUTEIIBHO MTOJ0IPEBAIOT 10 Temneparypsl 60 —
100 °C.

XKugkue OUTYMBI MONYYarOT MPEMMYIIECTBEHHO KOMIIAyHAMPOBAHUEM (CMe-
IIMBAaHMUEM) BSI3KOTO0 OMTyMa C Pa3KUKUTEIEM B MOJOTPETOM COCTOSIHUU. Pexe xu-
KHe OUTYMBI MTOJTYYalOT B BUJIE OCTaTKa OT MEPErOHKU HEPTHU (OCTATOUHBIE OUTYMBI).

JUist TpUTrOTOBJICHUS KUAKUX OMTYMOB MCIOJIB3YIOT JOPOKHbIE HEPTSIHBIE OU-
TYMBI € TIIyOMHOM npoHuKaHus urisl He 6onee 90 — mapok BH/I 40/60 u BH/I 60/90.

B kaudecTBe pazKMKUTENEH MPUMEHSIOT MACISHBIE U OCTATOYHBIE MPOTYKTHI
nepepadoTku HedTH, JETTeBbIC U CIaHIEeBbIe Maciia U OecniapaduHoBbIi MasyT. [Ipu
HEO0OXOJMMOCTH B COCTaB kHJAKoro Outyma BBoJsAT [IAB aHMOHakTHBHOrO MM Ka-
THOHAKTUBHOTO JAcicTBHA. BpIOOp BuAa H00aBKM JIelIaeTCs C YUYETOM XHMHYECKOMN
IPUPOJIbI MUHEPATILHOTO MaTepuaia. Ecaum B kamMeHHOM Mmartepuase npeoOianaroT
OCHOBHBIE OKCH/JIbI, TO 100aBIAIOT aHuOHaKTUBHBIE [IAB, ecnu kuciable — KaTHOHAK-
THUBHBIE.

Bob16op pazxukuTens onpenensieTcss He0OXOAUMOCTBIO MOMYUYEHUS JKUIKOTO
ouTyMa ¢ TpeOyemMoil CKOpOCThIO 3arycteBanus. [1o 3Tomy mokaszaTento >KHIKUE J10-
POKHBIE OMTYMBI TIOJIpA3/IESAIOT Ha JABa Kilacca:

— rycrewinme co cpeaHeit ckopoctnio (CI), nmosiyyaembie pa3KUKEHUEM BSI3-
KX OMTYMOB MACISIHBIMU DPA3KMKUTEIAIMU C TEMIEpPaTypod KHUIIEHUS HE HUXKE

145 °C;
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— MeajienHorycreomue (MI'), monydaemble pa3zKIKEHUEM BSI3KUX OMTYMOB
KUJAKAMU OCTATOYHBIMU HE(DTENpOIyKTaMU, HANPUMEDP, T'YIPOHOM, U MOJydaeMble
U3 OKUCIIEHHBIX HeTenpoaykToB uinu ux cmeceit (MI'O).

Pazxmkurenu, UCMIONb3yeMble JI HPUTOTOBICHUS KUAKUX OUTYMOB, IO
(pakiMOHHOMY COCTaBY JIOJKHBI OTBEYATh CICTYIOIINM TPEOOBAHUSIM:

cr MI'
Temmnepatypa Havana kureHus, 'C, He HUKE 145 —
50 % meperonsieTcst mpu Temmeparype, °C, He BBIIIE 215 280
96 % neperonseTcs npu Temueparype, C, He BBIIIE 300 360

KonuyecTBo pazKuKuTeNs 3aBUCUT OT €ro BSI3KOCTU M TpeOyeMol BS3KOCTH
IIPUTOTABIMBAEMOTrO BSDKYIIETO — YEM HMXKE BSA3KOCTb PA3KWKHUTENS, TEM MEHBIIE
€ro JOJKHO COAEPKAThCA B )KUJIKOM OUTYME OINpPEACIICHHON BA3KOCTH.

[Ipn NpuUroTOBIEHUU KUAKUX OUTYMOB B OTKPBITOM CHCTEME TeMIlepaTypa
BSI3KOI0 OMTyMa, MOCTYMNAIOUIEr0 Ha CMEUIEHUE C Pa3KWKHUTENIeM, He JOJKHA Ipe-
Bemmiate 120 °C. IlepememmBaHue BA3KOrO OMTyMa C DPa3KIKHUTEIEM IPOBOJIAT
WHEPTHBIM I'a30M WU IIUPKYJIsIueii mpu temieparype ot 70 go 100 °C.

3.2. CBolicTBa XHAKHX OHTYyMOB

CrpouTenbHO-TEXHUYECKUE CBOMCTBA JKMJKHUX JOPOXKHBIX OMTYMOB XapaKTe-
PU3YIOTCS:

— YCIIOBHOM BSI3KOCTBIO;

— KOJIMYECTBOM HCHAPSIOLIErOCs Pa3KUKUTEN;

— TEMIIEPATYPOU pa3MsIrueHus: OCTaTKa MOCIIE UCTIAPEHUs Pa3KUKUTEIS;

— TEMIIEPATYPOU BCIIBIIIKH;

— CLEIUICHHEM C MPaMOPOM WJIM KBapLEBBIM MTECKOM.

Yci0BHasi BA3KOCTD JXKUJIKMX OUTYMOB XapakTEpPU3yeTCs] BpEMEHEM B CEKYH-
Jax, B TeueHue koroporo S0 cm® outyma mpu Temneparypa 60 °C BeITEKaeT yepes
OTBEpCTHE AUaMeTpoM 5 MM. McnbiTaHWe TPOBOJSAT HA CTAHAAPTHOM BUCKO3UMETPE
(puc. 10).

Onpenenenre yCaOBHOM BSI3KOCTH MPOMU3BOAAT ClenyromuM oOpazom. O6e3-
BOKEHHBIN U TIPOIIEKEHHBIN Yepe3 CUTO KUIKUM OUTYM HArpeBaroT J0 TEMIEPaTyphl
60 °C u 3a1MBarOT B CTaKaH BUCKO3MMETpa (OTBEPCTHE JOHBIIIKA 3aKPHITO MPOOKOIA).
TemnepaTtypa BoJbl B BOASHOW OaHe aBTOMAaTHUYECKH IMOJAJIEPKUBAETCS DJIEKTPOHA-
rpeBatesieM W I0/DKHA ObITh He Bbimie 65 °C. Bparmaromasicss KpbuibuaTka, repemMe-
IIMBasi BOJAY, BRIPABHUBAET TEMIIEPATYPY IO BCEMY €€ 00bEMY U yJIydlIaeT Ter1000-
MEH MEKIy BOJOH 1 OUTyMOM. Y CTaHOBHB TemIiepaTypy ouryma paBHoi 60 °C, ObI-
CTpO MOJHMMAIOT 3a WTU(T kianaH. Korga ypoBeHb OuTymMa B MEPHOM LIMJIUMHIAPE
JIOCTUTHET METKH 25 cM°, BKIIOYAIOT CEKYHIOMEp, & B MOMEHT JOCTIKCHHS METKH
75 cM® ero OCTaHABIHBAIOT. Bpewms ncreuenus 50 cm® OuTyMa B CEKyHJax MpUHUMA-
€TCSl 32 YCJIOBHYIO BSI3KOCTh >KHAKOro Outyma. McnbeiTanue MmOBTOPSIIOT U OepyT
CpEIHUU pe3yJbTar.



Puc. 10. CtannapTHbIN BUCKO3UMETD:
1 — BoxsHas OaHst; 2 — KpBINIKa; 3 — CTaKaH BUCKO3UMETPa; 4 — mtudTt npoOKu; 5 — KphUThUATKA
JUTSI IEpEMEIIMBaHUs BOABL; 6 — KpaH; 7 — CMEHHOE JOHBIIIKO ¢ KaauOpPOBaHHBIM OTBEPCTHEM;
8 — mapuk npoOKku; 9 — MEPHBINA TIMHAP

KosmyecTBO McapuBIIErocsi pa3KUKUTEsI TIPU TIPOTPEBE JKUIKOTO OUTY-
Ma XapaKTepU3yeT CTaOMIBHOCTh €0 CBOMCTB. J{Jisi OIEHKH 3TOrO MoKa3aTesis OuTyMm
00€3BOXKMBAIOT U TIOMEIIAIOT B JIBE MPEABAPUTEIHHO B3BEIICHHBIE YAIIIKHU C IJIOCKUM
aHoM auameTpoM 100 mm (damiku IleTpu) B TakoM KoJM4ecTBE, YTOOBI TOCIIE Harpe-
Banus 10 40 — 60 °C Ha aHe yamek obpa3zoBajics ciioi ouryma TommuHoi 0,1 cMm. 3a-
TEM YalllK{ OXJIaX/Ial0T, B3BEIIMBAIOT U MOMEIIAIOT B CYIIMJIbHBIN KA WM BakKy-
YMTEPMOCTAT, T/I€ BBIJICP>KUBAIOT B YCIOBUSAX, YKAa3aHHBIX B Ta0II. 2.

Tabnuya 2

Pe:xkumpbl ucnbiTaHMs OUTYMA

Amnmnaparypa Knacc Outyma EpeMs{ 1porpesa, E;r;e;f’}%a
kad cymunpHbIN Ccr 3 100+1
Mr 5 100+1
BakyymrepMocTtar (octaTo4HOE JaBiie- Ccr 2 100+1
Hue He 6osiee 30 MM pT. CT.) MI' 3 100+1

[Tocne mporpeBa Yaliky OXJIaXAAal0T U B3BEUIMBAIOT. BBIUMCISIOT U3MEHEHNE

Macchl OUTyMa mocJie mporpena:
X =229 %100 %, (4)
g

rae g, g; — Macca OuTyma 70 ¥ mociie mporpesa, T.

3a pe3ynbTaT HCMBITAHHWS NPUHUMAIOT CpefHee aprupMETHUYeCKOe 3HAUYCHHE
IBYX U3MEPEHMI npu pacxoxaeHuu e donee 1,5 %.

TemmnepaTypa pasMsirdeHusi 0CTaTKa TMOCIE OMPEIeICHUsT KOJTMYeCTBa HCIIa-
PUBIIETOCS PA3KMKUTEIS OTIPEAEIIAETCS TaK JKe, Kak U I BA3KUX OUTYyMOB.




29

TemmnepaTypa BCHBIIIKHU XHIKOTO OMTyMa ONpeesieTcs Tak ke, Kak U Bsi3-
KOro Outryma.

HcnbiTanue HA cUelVIeHHe ¢ MPaMOPOM M KBapLEBBIM IIECKOM OIPENEISIOT
no merony b («akTuBHOe cuenieHue»). B oTiinyme ot ucnplTaHus BSI3KUX OUTYMOB B
JAHHOM CJIy4ae CMECh MUHEPAJIbHOIO MaTepuala, )KUIKOro OUTyMa U BOABI BbLIEP-
’KHBAIOT B BOJsIHOM OaHe B Teuenue 10 muH npu temneparype 55 — 60 °C. Ipu omnpe-
JICJICHUU CLEIUIEHUS KUIKOTO OuTyMa B ac(aibTOOECTOHHOM CMeCcH MPUMEHSETCS Ta
K€ METOAMKA, YTO U JJIS BA3KUX OMTYMOB. OTJIMYME COCTOUT B TOM, YTO MPOJOLKH-
TEJIBHOCTh KUIIAYEHUs Mpo0 achanbToOeTOHHOM cMecu cocTaBisieT 10 MuH (BMECTO
30 MUH 151 BI3KHX OUTYMOB).

XKunkue nOpoKHbIE OMTYMBI IO CBOMM CBOWCTBaM JOJDKHBI YIOBJIETBOPSTH
ornpeseNeHHbIM TpeOoBaHUAM (Tabu. 3 u 4).

Tabnuya 3

TpeooBanusi k cBoiicTBaM cpenHerycTeomux ;kuaknx outymon (FOCT 11955-84)

HaumeHnoBanue mokaszarens Hopma s mapok
CI" 40/70 CrI" 70/130 CI'130/200
YcioBHAs BSA3KOCTh IO BUCKO3HMETPY C OTBEPCTH-
eM 5 mm 1ipu 60 °C, ¢ 40-70 71-130 131 -200
KonmdgecTBo ucnapuBIierocs pa3xmwkaress, %, He
MeHee 10 8 7
TemmepaTtypa pa3msirdeHus ocTaTKa IOCIE HCIa-
penus pazxmkurens, °C, He HIKe 37 39 39
TemmepaTypa BCIBIIIKH, ONpeAeicHHAs B OTKPHI-
toMm Turie, °C, He HUXe 45 50 60
HcnpiTanne Ha CIETICHHE ¢ MPaMOPOM U TIECKOM | BBIZIEp)KUBAIOT B COOTBETCTBUU C KOHTPOJIb-
HBIM 00pa3iiom Ne 2

Tabnuya 4

TpedoBaHus K CBOMCTBAM MeIJICHHOTYCTCHOIIMNX KUAKUX OUTYMOB
(TOCT 11955-84)

Hopwma mist mapok
HanmenoBanme mokasartens MI 40/70 MI" 70/130 MI'130/200
MTI'O 40/70 MTI'O 70/130 | MI"O 130/200

YcinoBHas BSI3KOCTh IO BHUCKO3HMETPY C
otBepcTHeM 5 MM nipu 60 °C, ¢ 40-70 71-130 131-200
KonmdecTtBo ucnapuBIIerocs: pa3KiKHUTE-
s, %, He MeHee 8/0 7/0 5/0
Temneparypa pa3MarquHg OCTaTKa I10CJIE 28/ 29/ 30/
UCTIAPCHUSI pa3KKuTeNs, ~C, HE HIKE
Temneparypa BCHBIIIKH, ONPEICIICHHAS B 100/120 110/160 110/180
OTKpBLITOM THrIE, °C, HE HIXKE
HcneiTanue Ha CICTIJICHUE C MPaMOpPOM U II€C- BBII[Cp)KI/IBaIOT B COOTBCTCTBUU C KOHTPOJIbHBIM
KOM oOpa3siom No 2
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[TogorpeB >KUAKUX OUTYMOB IEpel MPUMEHEHHEM CIEAYeT MPOBOIUTH IPHU
nomMoIiy napa. IIpu xoporiei HU30JAIUKA HarpeBaTCIbHBIX 3JIEMEHTOB JOIYCKAeTCs
HCII0JIb30BaTh 3JICKTPOIIPOTPEB.

CnuB, HaJIMB U MPUMEHEHHUE KHUIKHUX OUTYMOB COOTBETCTBYIOIIUX MAapoOK OCY-
IIECTBIISAIOTCS MIPH CACAYIONINX TEMIICpaTypaxX HarpeBaHHs:

—0ot1 70 10 80 °C — mus CI' 40/70 u MI 40/70;

— ot 80 10 90 °C — u1s CI' 70/130 u MI" 70/130;

— 01 90 1o 100 °C — ma CI' 130/200, MI" 130/200, MI"O 40/70, MI"O 70/130,
MTI" 130/200.

3.3. [I[puMeHeHHEe KXKHAKHX OHTyMOB

Kuakue OUTyMbl IS yJIydIIEHUS CMELIMBAEMOCTU C 3€pPHUCTBIMU MaTepua-
JaMH WIM PaBHOMEPHOIO pa3juBa IpH IOBEPXHOCTHOW 00paboTKe mokazarenen
IpEBAPUTENILHO MOJOrpeBatoT 10 pabouux TtemmepaTyp. IlogorpeB HeobOxonum
TaK)Ke IpU HaJIMBe OUTyMa B eMKOCTH WJIM CJIMBE U3 HUX.

[Ipu cmemMBaHUM KXUAKUX OUTYMOB C MHUHEpPaJbHBIMU MaTepHalaMU MPOMC-
XOUT WX paclpeiesieHue IO TMOBEPXHOCTH TBEPIBIX YACTHUI] C OOpa3oBaHHEM
CIUIOIIHBIX TOHKUX IUIEHOK. [Ipu 3TOM M3MeHseTcs TpyIoBOi cocTaB OWTyma 3a
CYeT YaCTUYHOTO aICOPOMPOBAHUS TTOBEPXHOCTHIO U MOPAMH KaMEHHOTO MaTepHasa
HauOosee JieTKo (Ppakiuu — pa3xuwkuTens. B nanpHeineM 3arycTeBaHue KUIKOTO
OuTymMa MPOMCXOAUT BCJIEACTBHUE MPOIODKAIOIMIETOCS HWCIAPEHUS JIEKIOJETYINX
(bpaxuuii, OKMCIEHUS KUCIOPOJIOM BO3AyXa YIJIEBOJAOPOIOB U UX MoIuMepu3auuu. B
pe3ysbTaTe 3TUX MPOLECCOB KUIKUNA OUTYM 110 CBOMM (PU3UKO-MEXaHUYECKUM CBOM-
CTBaM MOCTENEHHO NPUOIMKAETCS] K CBOMCTBAM BSI3KOT'0, HE JOCTUTasi, OAHAKO, UX.

CKoOpocCThb 3arycTeBaHUs KUAKUX OUTYMOB B PEILAIOLIEH CTENEHU 3aBHCHUT OT
MOTOJIHBIX YCJIIOBUM: TeMIIEpaTypbl U BIAXKHOCTU BO3/1yXa, CKOPOCTH BETpa, MHTEH-
CUBHOCTHU COJIHEYHOM paiualiu.

Kuakue OUTyMbl IPUMEHSIOT:

— JIJIs IPUTOTOBJICHUSI XOJIOJHBIX ac(albTOOETOHHBIX CMECed — BCE KIIAcChl
outymos (CI', MI" u MI'O) mapoxk 70/130 u 130/200;

— 00ecnbUIMBAaHMS U MPEABAPUTEIBHON 00pabOTKH AOPOKHBIX OKPBITUM, 00-
pabOTKM TPYHTOBBIX, TPABUMHBIX W IIEOCHOYHBIX CMECEW XOJOAHBIM CIOCOOOM Ha
nosiotHe Aoporu — mapku 40/70 u 70/130;

— TIOBEPXHOCTHON 00pabOTKU JOPOKHBIX TTOKPBITHH C 1IETBI0 BOCCTAHOBIICHHUS
M3HOIICHHOTO CJIOS.
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4. [IpupOAHEBIE H CAAHIIEBbIe OHTYMBI

4.1. IlpupoaHbie OHTYMBI

[Ipupoaubie OUTYMBI 00pa30BaTKCh U3 HE(TU B BOJHBIX IJIACTaX 36MHOU KOPBI
B pe3ysbTaTe MCHAPEHUs] U3 Hee JIETKUX M CpeaHUX (pakiuid U MPOIECCOB OKHUCIE-
HUsl U noauMepusanuu. OHU MOApa3IENsAoTCs Ha TBepable (achanbTUThl), BA3KHE
(ManbTHl) U JKUAKHE, U3BJICKaeMble U3 OUTYMHHO3HBIX TOPHBIX OPOA — OUTYMHUHO3-
HBIX U3BECTHSIKOB, IECUaHUKOB U MeCKOB (KUpoB). K KUIKUM NPUPOIHBIM OUTyMaMm
MO>KHO OTHECTH TSKEJIbI€ (BBICOKOCMOJIUCTHIE) PA3HOBUIHOCTH HE(PTH.

B 3aBHCHUMOCTH OT yCIIOBU 3aJIeTaHHs] MECTOPOKICHHS MIPUPOIHBIX OUTYMOB
MOAPA3EISIOTC:

— Ha MJIACTOBbIE — OUTYMHHO3HBIE W3BECTHSKH, TOJIOMUTHI, TECYAHUKH, CO-
Jep)KaHue OuTymMa B KOTOPBIX cOCTaBisieT oT 5 10 20 %;

— KWJIbHbIe — OUTYM C HE3HAUUTEJIbHBIM COJIEP)KAaHUEM MHUHEPAIBHBIX MPH-
Mecel;

— IMOBEPXHOCTHBbIE — OUTYM 3aJI€raeT Ha OBEPXHOCTH.

TBepapie u BA3KUE OUTYMBI, U3BJIEKAEMbIE U3 OUTYMHUHO3HBIX TIOPOJI B UHCTOM
BU/JIE, TOOBIBAIOT B CPABHUTEIBHO HEOONBIINX KOJIMUYECTBAX U MPUMEHSIOT B MIPOU3-
BO/JICTBE JIAKOB, KPOBEJIbHBIX U THAPOU30JIAIIMOHHBIX MATEPHUAIIOB.

Bsizkue npupoaHbie OUTYMBI 110 KQUECTBY HE YCTYNArOT HE(TAHBIM, a HEPEI-
KO MPEeBOCXOJAT UX. ['pynmoBoil coctaB OUTYMOB, U3BJIEKAEMBIX U3 OUTYMHHO3HBIX
MOPO/I, XapaKTEPU3YETCs MOBBIIIEHHBIM cojiepxkanueM achanbreroB (40 — 70 %) u
MEHbBIIMM — cMoJ U Macel (coorBeTcTBeHHO 20 — 30 m 10 — 30 %). B cBsi3u ¢ mo-
BBILIEHHBIM COJEP)KaHUEM OKHCIIEHHBIX YIieBOJ0POJ0B (ac(anibTOr€HOBBIX KUCIOT
U JIp.) IPUPOJIHbIE OUTYMBI Jydllle, YeM He(TsHbIe, TPUINNAOT K KAMEHHBIM MaTe-
puanam.

N3Bneuenne OUTYMOB M3 OMTYMHUHO3HBIX MOPOJ] LIEAECOO0Pa3HO JUIIb B TEX
cilyyasx, KOrja ux coJiepaHue B mopojgax cocraniser He Menee 10 — 15 %.

HaunbGonee mpocThiM U SKOHOMUYHBIM CIIOCOOOM M3BJICUCHUS OMTYyMa U3 OUTY-
MUHO3HBIX MOPOJ SIBJISIETCS BbIBapka B Boje. JpoOieHyto 10 KPYymHOCTH 6 — 8 MM
MIOPOJTy 3arpy»KarT B KOTEJI C BOJIOH, MOJKUCICHHON COJISHON KUCIOTOU (JIJIST TTIOBBI-
IIEHUsI TeMIepaTyphl KuneHus). Bony B KoTiie HarpeBaroT A0 KUIEHUsI, HEIPEPHIBHO
nepemMenBas. bUTym nmpu 3ToMm pazMArdaercs, OTAEIIETCS OT IMOPOJAbI U BCILIbIBAET
B BUJIE TIEHbl Ha MOBEPXHOCTh. BCIUIbIBIINK OUTYM COOMpArOT U MEPEBOJAT B OT-
CTOMHMK, TJI€ U3 HETO BBIJIEISAIOTCS BOJA U MUHEPAIbHBIE TPUMECH.

burymuno3nble (achanbToBbie) TOpoabl 0€3 U3BJIeUeHUs1 OuTyma nepepadathl-
BAIOT TaKXKe JJIs MOJy4YeHus acaibTOBBIX MarepuaioB (acaibTOBOrO MOPOUIKA U
acanbTOBOM MacTUKM). JlJig MOJIy4eHHs] 3TUX MAaTepUaoB C HY>KHBIMU CBONCTBaMU
B TOHKOM3MEJbYEHHbIE OMTYMUHO3HbBIE MOPOJIbI JOOABIISIOT KUJIKUA OUTYM U MUHE-
PaJIbHBIN [OPOIIOK.

OmHuM U3 pacHpOCTPAHEHHBIX  CIMOCOOOB  MPUTOTOBJICHUS OUTYMHO-
MHHEPAJIBHBIX CMECel ABJsETCS nepeMenuBanune mpu temieparype 90 — 120 °C ku-
pOB (OUTYMHHO3HBIX MECKOB) C MUHEPAIHHBIMU 3aMOTHUTENAMHE (IIIeOHEM, TPaBHEM,
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IIE€CKOM, BBICGBKEIMI/I). BBOI[HT HX B KOJINYCCTBAX, 066CH€‘H/IB3IOHII/IX OIITUMAJIBHOCTD
IrpaHyJIOMETPHUICCKOI'O COCTaBa MI/IHepaHBHOﬁ JaCTu KOMITIO3UIIHUH. Ecan opraHuvc-
CKasa 4aCThb MaJIOBA3Kasl, B KOMIIO3UIIUIO I[O6aBJ'I}IIOT BSI3KHUI He(i)THHOfI 6I/ITYM, a CCJIn
BBICOKOBA3Kas — CBIPYIO He(i)TI). TaKYI-O CMCChb IIPUMCHAIOT TOJIBKO IIPHU CTPOUTCIILCT-
BC I0opor HHU3KOU KaTCropuu € MaJIO THTEHCUBHOCTBIO JABUOKCHMUS.

4.2. CaraHLIEBBIE OHTYMBEI

CrnaniieBbie OUTYMBI (MX TaK)K€ HA3bIBAIOT CJIAHIIEBBIMU JACTTSIMHU) — 3TO Opra-
HUYECKHE BSDKYLIME MaTepHalibl, NOJydaeMble MPU HArPEBAHUM TOPIOYMX CIIAHLEB
0e3 gocTyna Bo3ayxa.

Ipu HarpeBanuu roprodnx cianies g0 550 °C U3 HUX BBIACISACTCS ra3, HU3KO-
TeMriepaTypHas cmoua (15 — 25 % ot macchl ciaHIa) ¥ MOJTYKOKC. 3aTeM HU3KOTEM-
HIepaTypHYIO CMOJTY pasieisioT IeperoHKoi mpu temieparypax ot 300 mo 325 °C Ha
aerkue ¢paxkiuu (O€H3UH, JU3TOIUIMBO) U MAa3yT. DTOT MPOIYKT, COCTaBIISIOLIMIMA
okoJ10 60 % macchl NEPEroOHsIEMON CMOJIbI, UCIIOJIB3YIOT JUISl TOTYUYEHHS] OKHUCJIEHHO-
ro OMTYMa WIM OIPUMEHSIOT KaK KUAKHHA CIIaAHIEBbI ONTYyM.

CnaHueBble OUTYMBbI XapaKTEpPU3YIOTCS TMOBBIIMICHHONW PaCTSKUMOCTBIO TMPHU
25 °C (6omee 100 cm). ITo cBOMM SKCIUTyaTallMOHHBIM CBOMCTBAM OHH YCTYIIAIOT
He(TAHBIM OUTyMaM: B OOJbllel Mepe MOABEP>KEHbl U3MEHEHUSM CBOWCTB P Ha-
I'PEBaHUM U MEHEE MOro10yCTOMYUBHI. VX UCIONB3YIOT, TaK ke Kak U HeQTAHbIE Ou-
TYMBI, U1 IPUMEHSIOT ISl TOJIyYEHHUSI KOMIIAyHAUPOBAHHBIX OMTYMOB.

5. BsaumozeHicTBHE OHTyMa
C MHHEPAABHBIMH MaTepHaAaMH

B3aumopeiictBue OuTymMa ¢ MUHEpaJIbHBIMU MaTepHajlaMu SIBISETCS pPEllaro-
M ()aKTOpPOM CTPYKTYypooOpa3zoBaHusl achalbToOETOHA M JIPYTHX OUTYMOMUHE-
pasibHbIX KOMMO3ULUNA. C OCOOEHHOCTSIMH 3TOr0 B3aMMOJAEHCTBHSI TECHO CBSI3aHbBI
BaXKHEHIIMe CBOMCTBa ac(anbToOETOHA M IPYTrUX MAaTEpHaIOB: MPOYHOCTH B LIMPO-
KOM MHTEpBaje TeMIIeparyp, J0JIrOBEYHOCTh, MHHTEHCUBHOCTh CTAPEHUSI U JIp.

[Ton B3auMoeliCTBHEM OPTaHMYECKHUX BSDKYIIMX U MUHEPAIBbHBIX MAaTepHAIIOB
clielyeT MOHMMAaTh BECh KOMILUIEKC MPOLECCOB, MPOUCXOIAIINX KaK Ha CTaJAUHd CMe-
[IMBaHMS, TaK U IPU JUIUTETILHOM UX KOHTakTe. K HUM oTHOCSTCS:

— ¢u3nueckas aacopOIUsl MUHEPAIBHOM OBEPXHOCTHIO €101 OUTyMa (erTs);

— XeMOCOpPOIMOHHBIE MPOLIECCHI, MPOTEKAIOIINE HA TPAHULE pa3ena «BSKY-
€€ — MUHEpaJIbHBIM MaTepua;

— usbuparenabHas AMPPy3usi KOMIOHEHTOB BSDKYIIETO B MUHEPAJIbHBIA MaTe-
puaJl, BCIEACTBHE KOTOPOW MOTYT CYIIECTBEHHO M3MEHATHCS CBOWCTBA aJcopOHpO-
BaHHOTO BSIKYIIETO.

du3znyeckas aacopoUusi, TPOUCXOMASINAS MO BIUSHUEM (pu3ndecKkux (BaH-
Jiep-BaajibCOBBIX) CHJI MPUTSDKEHUS, MPUBOAUT K OOpa30BaHHUIO Ha KAaMEHHOM MOJI-
KJIaJK€ OPUEHTUPOBAHHBIX CJI0EB BSXKYLIEro. [Ipu 3TOM HUKAaKMX XUMUYECKUX U3Me-
HEHUU B aOCOPOMPOBAHHOM CJIOE€ BSDKYLIEro He mpoucxoauT. IIpu dusmueckoit aa-
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copO1MK MOTYT 00Pa30BBIBATHCS aICOPOIIMOHHBIE CIIOM TOJIIMHON B HECKOJIBKO MO-
JEKyJI.

duznueckas agcopOLUs IPOUCXOIUT B PE3YyJIbTATE FIEKTPUUECKOTO0 B3aUMO-
JEHCTBUS MOJSAPHBIX YIIIEBOJOPOAOB BSXKYILETO C MOBEPXHOCTHBIM 3JIEKTPUUYECKUM
cJI0eM MHHepalbHOTro Marepuana. IlonspHele yrieBomopoasl 6uTyMoB (achaibro-
I€HOBBIE KUCJIOThI, HEMETAININYECKUE COECIUHEHUS YIJIEBOJOPOIOB) 3apsHKEHBI OT-
pULIATENBHO M COCPENOTOYEHBI B TSKEIOW UX (pakuuu — cMmojax. MuHepanbHble
MaTepuaibl MOTYT UMETh Ha CBOEH MOBEPXHOCTH KaK IOJIOKHUTEIbHBIA 3JIEKTpHY -
CKHI1 3apsA] (OCHOBHBIE MaTe€pUalibl — U3BECTHAKHU, JOJOMHUTHI, OCHOBHBIE NUIAKU U
Ip.), TAK U OTPULATEIbHBIN (KBAPLUUTHI, KUCIIbIE TPAHUTHI, KBAPLEBBIN MECOK U JIp.).
[TosToMy OUTYMBI, COAEpKAIIKE B CBOEM COCTABE OTPHUILIATENBHO 3aPSKEHHBIEC MO-
JSpHBIE BEIECTBA, XOPOLIO aJcopOUPYIOTCS Ha TMOBEPXHOCTH OCHOBHBIX MHHE-
paJbHBIX MATEPHUAJIOB U IJIOXO — HA MOBEPXHOCTH KHUCIBIX MarepuaioB. Tak Kak
OOJIBIIMHCTBO MUHEPAJIbHBIX MaTE€pUaJIOB UMEIOT B CBOEM COCTaBE KaK OCHOBHBIE
(CaO, MgO u ap.), tak u kuciasie (SiO,, Al,O3 u ap.) okcuasl, hakTuyeckas Ha-
IIPSKEHHOCTH IIOBEPXHOCTHOTO 3JIEKTPUUYECKOTO CIOSI MOKET U3MEHSATHCS B IIMPO-
KOM JIHana3oHe.

CreneHp (U3MYECKOr0 B3aUMOJICHCTBUS 3aBUCUT TaKXe OT COAEpXaHHs IO-
JSIPHBIX YTJIEBOAOPOJOB B OUTyMe — 4eM MX OOJIblE, TEM CHUIIbHEE B3aUMOJICHCTBUE.
B pesynbrare B3aumoneicTBusl OUTyMa ¢ MUHEpPAIbHBIM MaTepUaaIoM (GOPMUPYIOTCS
aacopOLMOHHbIE cion OuTyma (puc.ll), MIOTHOCTh U BSI3KOCTh KOTOPBIX HMEIOT
HauBbICIIEE 3HAUEHHE HEMOCPEJACTBEHHO y MOBEPXHOCTH paziena «OMTyM — MHUHe-
panpHbIM MaTepuanm». 1lo Mepe ynaneHuss OT 3TOW I'paHULBI BI3KOCTh M INIOTHOCTh
OuTyMa yOBIBAaIOT U JIOCTUTAlOT MUHUMAJbHBIX 3HAUEHUI B 30HE NEpeXoaa CTPYKTY-
PUPOBAHHOTO OMTyMa B CBOOOIHBIN (0OBEMHBIN) OUTYM.
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Puc.11. Cxema amcopOIMOHHBIX CITIOEB OMTYMa:
a — Ha 3epHaxX U3BECTHsKA; O — Ha 3epHaxX KBapIa

Ecnu gacTtuipl cBsi3aHBl MEXIYy COOOW MO CTPYKTYpHUPOBAHHBIM 000JI0YKAM
OuTyMa, TO JOCTUTAETCSl HanOoJiee MPOYHOE CIEIVICHIE MeX Iy HuMU. Ecim sxke Mmex-
Iy CTPYKTYPUPOBAHHBIMU 00O0JIOUKAMHU HAXOAHUTCS CBOOOJHBINA OUTYM, TO CHJIBI CIIe-
TIJICHUSI MKy YacTUIIaMH OOYCJIOBJICHBI YK€ HE CBOMCTBAMH CTPYKTYPHUPOBAHHOTO
OuTyma, a TOJbKO OOBEMHOT0, XapaKTePU3YIOIIErocsl MEHbBIIEH BSI3KOCTBIO U TLIOT-
HOCTBIO.
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Ecnu conpukacaromuecs BsDKyIIee U MHUHEpAIbHBIN MaTepuanl o0pa3yloT XH-
MHUYECKHE COEIMHEHUS, TO MPOUCXOAUT XUMUYECKas aacopOuus — xemocopouus. B
HEl MPUHUMAET y4acTHe JMILb OJUH CJIOM MOJIEKYJ aJCOPOMPOBAHHOIO BSIKYILETO.
[Ipy HaJIMUMKM XMMHYECKUX CBA3EH (T.€. MPU XEMOCOPOLMH) TOCTUTAaETCsl HanuOOb-
II€€ CLEIUIEHNE BKYILEro C MUHEPAIbHBIM MaTepUaJIOM.

XeMOoCOpOLMOHHBIE TPOLECCHl UMEIOT MECTO IMpPU OOBEIUHEHUH OCHOBHBIX
MUHEPAJIbHBIX MATEPUAIIOB (U3BECTHIKOB, TOJIOMUTOB U JIp.) C aKTUBHBIMH OUTyMa-
MU, COAEpKaluMu noctaTouyHoe komudectBo I[TAB kucnoro xapakrepa (achanbro-
I€HOBBIE KHCJIOTHI), CHOCOOHBIX OOpa30BBIBaTh B 30HE KOHTAKTa OWTymMa C MHUHE-
pajbHBIM MATEPUATIOM HOBBIE XHMUYECKUE COCTUHEHHUS.

[Ipu oObenuHeHUU OMTyMa C KHCIBIMH MUHEpaJbHBIMU MaTepHaiaMu (KBap-
IIUTHI, KUCJIbIE TPAHUTHI, KBapLIEBHII MECOK U Jp.) XeMocopouuu He rnpoucxoaut. [1o-
3TOMY MPOYHOCTH CUEIUVIEHUS] OMTYMa C MOBEPXHOCThIO MUHEPAIbHBIX YACTHI] B 3TOM
cllydae Xy»e, 0COOCHHO B IPUCYTCTBUM BOJBL. [l yinydlieHus: cCueruieHus 6utyma ¢
KHCJIBIMM MaTE€pUAIaMH B €r0 COCTaB BBOJAT KaTHOHAKTUBHBIE [TAB.

[Ipu comnpukocHOBeHHH OWTyMa C MHUHEpaJIbHBIMH MaTepuajaMH MOTYT IPO-
UCXOAUTh U APYTrue COpOLMOHHBIE MPOLECCHI, CBA3aHHbIE C IPOHUKHOBEHUEM HEKO-
TOPBIX KOMIIOHEHTOB OUTyMa B MOPHI ¥ TPEIIMHBI KAMEHHOTO MaTepHara.

MuKkpomnopsl OTJIMYAIOTCS BBICOKOW a1cCOPOLMOHHON aKTUBHOCTBIO, O1aronaps
4yeMy B HUX COpOMpYEeTCsl 3HAUUTEIbHAsl YacTh MOBEPXHOCTHO-AaKTUBHBIX KOMIIOHEH-
TOB OUTyMa. ¥YCTaHOBJIEHO, YTO ac(aibTeHbl aJCcCOPOUPYIOTCS HAa MOBEPXHOCTH MU-
HEpaJIbHBIX YaCTHUII, CMOJIBI — B MEJIKMX MOpPaX, HAXOAIIMXCS HAa MOBEPXHOCTU Yac-
THULI, & HAUMEHEE BSI3KMI KOMIIOHEHT OMTyMa — Maciia — MOKET IIPOHHUKATh 10 KaIluJI-
JsipaM BHYTpb MaTepuayia. Takoil xapakTep ajcopOMpOBaHUsS KOMIIOHEHTOB OMTyMa
Ha3bpIBacTCA M30MpareabHoi 1udpdy3uei.

Takum 00pazom, mpu 00pabOTKEe KAMEHHBIX MaTepPUAJIOB OUTYMOM U3MEHSIETCS
€ro rpyInoBOi COCTaB B HEMOCPEICTBEHHOM OJIM30CTH K MOBEPXHOCTH YaCTHUIL: 3Ha-
YUTEJIBHOE KOJIMYECTBO CMOJI KOHILIEHTPUPYETCS B MOBEPXHOCTHBIX IOPaX, a 4acThb
MaceJ MPOHMUKAET BHYTPh MaTepuaia. DTOT MPOLEcC, HAaUMHAIOUIUIICS BO BpeMsl 00b-
€IMHEHUs1 OUTyMa U MUHEPAJIbHOTO MaTepralia Mpu CMELIMBAaHUH, IPOI0JIKAETCS 3a-
TeM B OMTYyMHO-MHHEPAJTBbHBIX KOMITO3HUIHX (achanbTobeToHe, ONTYMHO-TPYHTOBBIX
CMecCsSIX HW JIp.) JUIMTeNbHOE BpeMs. BemencTBue oOemHEHHS aacOpOIMOHHOTO CIOS
OuTymMa MaciamMM M CMOJIaMHU U YBEJIMYEHUS KOHUEHTpauuu achaibTeHOB BS3KOCTh
OUTyMa B MOBEPXHOCTHOM CJIO€ BO3PACTAET.

[Ipu 0OpaboTKe OUTYMOM IUIOTHBIX MUHEPAIbHBIX MAaTEPHUANIOB (MJIOTHBIX U3-
BECTHSIKOB, KBapIIUTOB U JIP.) B CBSI3U C OTCYTCTBUEM IMOBEPXHOCTHBIX MOP W KaIlWJI-
JSIPOB COPOILMOHHBIE MPOIECCHl MEHEE BBIPAKEHBI, UMEET MECTO IIaBHBIM 00pa3zom
MPOHUKHOBEHUE KOMIIOHEHTOB OMTyMa (TIpEkJe BCEro — Maceia) B MUKPOTPEIIMHBI.
[TosToMy Takue Marepuaabl COpOUPYIOT OUTYyM O€3 3aMETHOTO HM3MEHEHHS €ro
CBOICTB.
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6. MoaudHuuupOoBaHHE OPraHHYE€CKHX
BSIXKYLIIHX MaTepHaAOB

6.1. Kaaccupuranusa MOAHPHUHPYIOLIHX A00aBOK

B TtexHomorum mpou3BOACTBA OUTYMOMHHEPAIbHBIX KOMIIO3MLIMNA IIUPOKOE
IPUMEHEHUE HAaXOAAT pa3inyHble JOOABKH, IMO3BOJISIIOIINE YIYUIIUTh CBOMCTBA BS-
KYLIETO U €ro B3aUMOJICHCTBUE C MUHEPAJIbHBIMU MaTepuanaMmu. 1lo ¢pyHKIMOHA b-
HOMY MPU3HAKY OHM MTOAPA3AEISAIOTCS:

— Ha pa3:KIKAOUINE;

— TUTACTUDHUITUPYIOTHE;

— MonuduIHEpyIoIHUe;

— KOMITO3ULIUOHHBIE;

— yJAy4dlIaolye NPUIAIIAHUE BSHKYIIErOo K KAMEHHBIM MaTepHallaM.

Pazxumkaromme 100aBKM NpPEIHA3HAYEHBI U1 MMOHWKEHUS BA3KOCTH BSIXKY-
IIMX 10 3HAUYEHUH, 00ECIEeUNBAIOUINX XOPOIIEe UX CMEIIMBAHUE C MUHEPATbHBIMU
MaTepuagamMu. B kauecTBe pazkmKaromMx J00AaBOK NMPUMEHSIOT KEPOCHH, HEPTH,
MacJIsiHble JUCTHILUIATHI, Ma3yT, aHTpaleHoBoe macio u np. Ilpu BeiOOpe paszxu-
kKarome 100aBKM HEOOXOJUMO YUWUTHIBaTh IPYNIOBONM M XMMHUYECKHI COCTaB Kak
Pa3zKMKAEMOT0 BSDKYIIETO, TaK U Pa3KMKUTENA: 4eM OJIM)Ke UX COCTaBbl, TEM OJIHO-
poaHee U crabuiibHee OYyAET X CMECh.

Pazxmxatoniye 100aBKM JOJDKHBI 00Ja/aTh ONpPEAEIEHHOW UCHapsieMOCTbIO,
TaK KaK OHU BBOJSTCS B BSI3KHE BSKYIIME C LIEJBIO MOHM)KEHHS UX BSI3KOCTU Ha CTa-
IUU OOBEAVMHEHHUS] C MUHEPAJIbHBIMU MaTepuajaMu U YIIOTHEHHS PUTOTOBIEHHBIX
cMmeceil. [locne 3Toro pazKuKUTENN NOKHBI B BO3MOKHO KOPOTKHM CPOK UCTIAPSITh-
csl, BO3Bpallasi TaKUM 00pa3oM HMCXOJHOMY BSI3KOMY BSDKYILEMY €ro NepBOHAuajlb-
HbIE CBOKCTBA.

InacTupuuupyromme 100aBKM BBOASIT B COCTaB OPTraHUYECKUX BSDKYIIUX
JUIsl YMEHBIIEHHSI MX XPYIKOCTH NPU IMOHWKEHHBIX TEMIIEpaTypax, a TakKe Mpuaa-
HUS UM IJJaCTUYHOCTH KaK Ha CTaJUU CMELIMBAaHUS C MUHEPAJIbHBIMH MaTEpUAIAMH,
TaK W TOcJe 3aBeplieHus GOpMOBAHUS CTPYKTYpPhl OMTYMO- U JETTEMHUHEpPaTbHbBIX
KoMno3uiuil. B cBs3u ¢ 3tuM mactuduuupyomuye J00aBKU JIOJKHBI OTBEYATh
JByM OCHOBHBIM TpeOOBaHMSIM: 00JIafjaTh XOpOIIEH PACTBOPUMOCTBHIO B HCXOIHOM
BSDKYILEM M IUIOXOW UCIIAPSIEMOCTBIO U3 HETO.

B kauectBe miactTu@uuMpyrOmux 100aBOK dYalle BCEr0 MPUMEHSIOT MasyT,
T'YJIPOH, aHTPAIIEHOBOE MACIIO, SIBJISIIOLIMECS OJTHOBPEMEHHO U Pa3KUKUTEISIMU.

KoMno3numnonHble 100aBKH BBOJSITCS B COCTaB BSKYILUX C IEJbIO MOBBIIIE-
HUS UX TEIUIOYCTOMYMBOCTH M MPOYHOCTH. ITO — TOHKOAUCIEPCHbIE MUHEPAJIbHBIC
MaTrepHuaibl IOPOIIKOOOPA3HOTO UM BOJIOKHUCTOTrO Buaa. [lopomkooOpasHbie maTe-
puaibl Ha3bIBAalOT MUHEPAJbHBIMHM NMOpomKkaMu. OHU 0071a1at0T OOJIBLION yIemb-
HOM TTOBepXHOCTHIO (10 3000 — 5000 cM/T), IPH CMEIINBAHHH C BSUKYIIHM 3HAYH-
TEJbHYIO €T0 JOJII0 MEPEBOAAT U3 00BEMHOTO B CTPYKTYPHUPOBAHHOE COCTOSTHUE, UTO
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MTOJIOKUTENIBHO OTPAXKAETCsl Ha CBOMCTBAX BSIKYIIETO: YBEJIMUYUBAIOTCS €T0 BS3KOCTD,
MPOYHOCTh U TEMJIOYCTONYUBOCTD.

B kauectBe mopomikooOpa3HbIX 100aBOK HUCMOJB3YIOT MOJOTHIC W3BECTHSIKH,
JIOJIOMUTBI, METAJUTYPTHUYE€CKHE IIJIAKH, 30J1bI YHOCA OT C)KUT'aHUS HU3KOCOPTHBIX YT-
JIeU U JIp.

BoJIOKHHUCTBIE HAMIOJIHUTENH MPU CMEIIMBAHUM C BSOKYIIIMM Hapsay CO CTPYK-
TYPUPOBAHUEM apMHUPYIOT €r0, 3a CYET YEro HE TOJBKO MOBBIIIAIOTCS €r0 BS3KOCTD,
MPOYHOCTh U TEIUIOYCTOMYMBOCTh, HO U B 3HAUYUTEJIHLHON MEpe YBEIUUYUBAECTCS Tpe-
IIUHOCTONKOCTh, YTO OYE€Hb BAXKHO /JII KOMIIO3UIIUM, UCIIOIB3YEMBIX B JIOPOKHBIX
MOKPBITHUSX.

BosiokHUCTBIMU T0OaBKaMU SIBIISIFOTCS. HU3KOCOPTHBIN (KOPOTKOBOJIOKHUCTHIN )
acOecT, MUHEpaJIbHbIC U CUHTETUYCCKHE BOJIOKHA, OTXOJbI TEKCTHJIBHOW TIPOMBIIII-
neHHoCTH U nip. ClieyeT OTMETHTh, YTO MPUMEHEHHE BOJIOKHUCTBIX TOOABOK COMPS-
KEHO C ONMpPENENIEHHBIMU TEXHOJOTUYECKHUMH TPYIHOCTSIMHU, OOYCIOBJICHHBIMU TEM,
YTO MPU CMEIIMBAHUU C BSHKYIIUM BOJIOKHUCTAs J100aBKa 4YaCTO KOMKYETCSI U TO3TO-
My HEpPaBHOMEPHO pacmpenensiercs B o0beMe Bsikyiero. OJIHaKo 3TOT HEJOCTATOK
BOJIOKHUCTBIX I00aBOK MOKET OBITh MPEOJI0JICH MPaBUILHBIM COYETAHHEM JI03UPOB-
KM BOJIOKOH, X JJIMHBI U BA3KOCTHU BSIKYILETO HA CTAUN CMEIIMBAHUS.

Job0aBKku, yay4yamouue ajre3vio (MpuannaHue) BSKYIIEro K KaMEHHBIM
Marepuasiam. B sty rpynny Bxoaar [TAB.

B oOmem cnywyae moj aare3ueil moHuMaeTcs Mexk(azHOoe B3auMOJICHCTBUE
MEXJy KOHTaKTHUPYIOIIUMU MOBEPXHOCTSIMU KOHJICHCUPOBAHHBIX (TBEPJBIX) TEN
pazHoOU mpupobl. AAre3uss 0OecreynBaeT MEXIY IBYMs TelaMU COEJUHEHUE OIpe-
JEJIEHHOW MPOYHOCTH OJylarojaps GU3HYECKUM U XMUMHYECKUM MOJIEKYJSIPHBIM CH-
naM. Jlydiast aqre3uoHHast CBsI3b IOCTUTAETCS B TOM Cliydae, KOrja OJHO U3 B3aUMO-
NEUCTBYIONINX BEIIECTB SIBISETCS KUJIKOCTHIO WJIM HAXOAUTCS B JKUIKOM COCTOSIHUM
B MOMEHT coenHeHus. [1oaToMy opraHnyeckue BsKYLIUE BEIIECTBA MEPE] CMEIIN-
BAHMEM C MHMHEPAIbHBIMU MaTepuajaMU IEPEBOASIT B KUIKOE COCTOSHUE MYTEM
PaCILIABIICHUS WM PA3KUKECHHUS.

B ocHoBe ¢u3nueckoro B3auMoACHCTBUS MEXIy KaMEHHBIMH MaTepuaiaMu U
OPraHUYECKUMH BSDKYIIUMH JIEKUT BOSHUKHOBEHHUE JIBOMHOTO 3JIEKTPUYECKOTO CIOS
Ha TpaHulle pasjena (a3, KOTOpbIi 00pa3yeTcsi B CBSI3U C TEM, UTO, C OJHOU CTOPOHHI,
BCE KaMEHHbIE MaTE€pHUajbl HA CBOEH MOBEPXHOCTH UMEIOT JIEKTPUUECKUI 3apsl, a C
JIPYroil — B OPraHUYECKUX BSIKYIIMX UMEIOTCS MOJSPHbIE KOMIIOHEHTHI, TakKe o0J1a-
JAI0IIKE OMPEIeNICHHBIM 3apsioM. B Outymax — 3To achaibToreHoBbIle U KapOOHO-
BbI€ KUCJIOTHI U UX aHTUIAPUJIBI.

3HaK AJEKTPUUECKOTO 3apsjia Ha MMOBEPXHOCTH MUHEPAJIBHBIX MaTEepUaJIOB 3a-
BHUCHUT OT UX XMMHUYECKOTO COCTaBa: OOJILIIMHCTBO KapOOHATHBIX MOPOJ (M3BECTHSI-
KM, JOJIOMUTBHI) UMECIOT TOJIOKUTEIIbHBIA 3apsil, a KUCIBIX (FPaHUTHI, KBAPLUTHI U
Ip.) — OTpUIATEIbHBIA. B MOMEHT, KOrja BsDKyIEe BCTYMAET B HEMOCPEICTBEHHBII
KOHTAaKT ¢ MHHEPAIbHBIM MaTE€pPUAJIOM, €r0 MOJSPHbIE KOMIIOHEHTHI B3aUMOJECHCT-
BYIOT C DJIEKTPHUYECKHMM CJIOEM KaMEHHOro marepuaina. Eciau 3Haku B3auMOJEHCT-
BYIOIIMX 3JICKTPUYECKUX IMOJIEH MPOTUBOMOJIOKHBI, TO BSIKYIIECE JTyUllle MPUITUIIAET K
KaMHIO, €CJIM OJJMHAKOBBIE — XYKE.
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B 3aBUCUMOCTH OT KOJIMYECTBA COJEPIKAILIUXCS MOBEPXHOCTHO-aKTUBHBIX CO-
eAMHEHUH (XapaKTepU3yIIIEerocsi KUCIOTHBIM YKCIOM) OMTYMBI OTHOCST K AKTHB-
HBIM 1 HEAKTUBHBIM. AKTUBHBIE — 3TO OUTYMBI C KUCJIIOTHBIM YUCJIOM BbIie 0,7 mr
KOH/r. HenocraTtounass akTUBHOCTh OMTYMOB B HEOOXOJUMBIX Ciydasx (Mpexie
BCEro MpU NPUMEHEHUU KUCIBIX MUHEPAIbHBIX MaTEpUaOB) KOMIIEHCUPYETCS J10-
6askamu ITAB.

K HuM, Kak y>xe 0TMe4alloCh, OTHOCSITCS TaKUE, KOTOPbIe CIIOCOOHBI aAcopOu-
poBaThca Ha OBEPXHOCTH paszzena (a3, CHIKas mpu 3TOM H30BITOK Mex(pa3HOH Mmo-
BEPXHOCTHOM »Heprun. Monekyssl 6onpiuacTBa [IAB umerot auduinbHoe cTpoeHne
U COCTOSIT U3 IBYX YacTel — MOJSIpHOU (TUAPOPUIBHON) TPYIIBI U HEMOJISIPHOTO YT-
neBoaopoaHoro paaukana. [Ipu agcopbimu Ha moBepxHOCTH pasaena ¢a3 [IAB 06-
Pa3yIoT CJIOW OPUEHTUPOBAHHBIX MOJIEKYJI. [Ipr 3TOM mossipHbIE TPYIIIBI B3aUMOJE -
CTBYIOT C TBEPJOM ITOBEPXHOCTHIO KAMEHHOTO MATEpHaNa, a YIJIE€BOAOPOAHAS YaCTh
MOJIEKYJI OKa3bIBaeTCs OOpaIleHHON HapyKy B CTOpoHY Outyma. Takum oOpazom,
OopueHTHpOBaHHbIE ciaou Mosiekyl [TAB Ha Mexda3HbIX MOBEPXHOCTAX H3MEHSIOT
MOJIEKYJIIPHYIO IIPUPOAY IMOBEPXHOCTH KAMEHHOIO MaTeprallia U yCIOBUS B3aUMO-
JEUCTBUA TpaHnyanux (a3, 4To U MPUBOJUT K YCHICHHIO CICTUICHUS] MEXKy MHUHE-
pasibHbIM MatepuaiioM u outymoM. Ilo xumuueckoit npupoae [1AB pazgenstorcsa Ha
MOHOTE€HHbIE 1 HEHOHOT€HHBIE.

Honorennnie IIAB — 310 BemecTBa, cojepikaiiyue B MOJICKyJe THAPODHOOHYIO
4yacTh (pagukai) U OJHY WM HECKOJBKO MOJISIPHBIX TPYII U JUCCOLMHUPYIOLIUE B
BOJHOM pPacTBOpe ¢ OOpa30BaHHUEM 3aAPSIKEHHBIX IJIMHHOLENOYHBIX OpPraHUYEeCKUX
MOHOB, ONPENEISAIOIINX UX TIOBEPXHOCTHYIO aKTUBHOCTb.

Heunonorennsnie IIAB He auccouuupyroT B BoJie U TaKUM 00pa3oM He oOpa-
3YIOT 3apsKEHHBIX HOHOB.

Nonorennsie [IAB B cBOIO ouepenp Moapa3aesssioTCs] HA AaHUOHAKTUBHbBIC U
KaTHOHAKTHUBHbIe. AHNOHaKkTUBHbIE [IAB 00pa3yror npu aucconuanuu B BoAe OT-
PHMLATEJbHO 3apSHKEHHBIE TOBEPXHOCTHO-AKTUBHBIE HOHBI (AHUOHBI), KATUOHAKTUB-
Hble [TAB — moJ105kuTeIbHO 3apsSKEHHbIE HOHBI (KATUOHBI).

JIist ynydieHust cuerjieHus: OuTymMa ¢ OCHOBHBIMA MHHEPAIbHBIMH MaTepHa-
JaMu (U3BECTHSIKAMHU, JOJIOMUTAMH, Oa3aabTaMu, Juada3aMu, OCHOBHBIMH METaJLIyP-
TMYECKUMHU TUTaKaMu) TpUMEHsSI0T aHnoHakTuBHbie [TAB. O0Opasyrommecs B 3ToM
cllydae Ha IMOBEPXHOCTU 3€pEH HEPacTBOPUMBIE B BOJE COEIMHEHUs (Hampumep,
KaQJIBLIUEBBIE COJIM KApOOHOBBIX KHCJIOT) CHOCOOCTBYIOT YNPOYHEHMIO CLETUICHHS C
OUTYMHBIM CJIOEM.

[Ipyn HCMONB30BAHMM KHCIIBIX W YJIBTPAKUCIBIX TOPHBIX MOPOJ (KBapIUTOB,
IPAaHUTOB, aHAE3UTOB U Jp.) YIYUIICHUE CLEIJICHUS ¢ OUTYMOM MOKET OBbITh JI0C-
TUTHYTO IPUMEHEHHEM KaTHOHAKTUBHBIX [TAB.

XapakTepHbIMU MPEICTABUTEISIMUA aHUOHAKTUBHBIX [IAB sBIsSIOTCS BBICHIME
KapOOHOBBIE KHCIIOTHI, COJMU (MbLIa) TSKENBIX M IIEI0YHO-3€MENbHBIX METAJJIOB
BBICIIINX KapOOHOBBIX KHCJIOT, BeICIIHE (eHoabl. Hambompliee pacpocTpaHeHue U3
stoit rpymmbl [IAB monyymnu roccunmioBasi cMojia (XJIOMKOBBIA TyJIPOH), KyOOBBIC
OCTaTKH CUHTETUYECKHUX KUPHBIX KUCIOT, OKUCIEHHBIN NETPOJIATYM U JIP.
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Karunonaktususie [1AB npeactaBisioT co0oil COMM BBICIINUX aTH(PaTHUYECKUX
aMUHOB, YEThIPEX3aMEILIEHHbIE aMMOHHUEBBIE OCHOBaHUA. K HUM OTHOCSTCS KaTanuH
¥ KaTaMuH, aare3nonHblie npucaaku bII-2 u BIT-3, amunsr Cyp-Cy7 1 11p.

N3BecTHBI ABa criocoOa BBeaeHus 1006aBok [IAB B OutymMmomMuHepanbHble KOM-
MO3UIMHU: B OUTYM M B MUHEPAJIbHBIN MaTepHall (10 €ero CMEUIMBaHUs ¢ OUTYMOM).

[TepBrIii crioco6 mpeaycmaTtpuBaeT BBeaeHue [IAB B OGutym npu mosrydeHuu
€ro Ha HedTenepepadaThIBAIOIIMX 3aBOJAAX WIM MPU H3TOTOBJICHUU OKHUCICHHBIX U
KUAKAX OUTYMOB B JIOPOKHO-CTPOUTEIBHBIX OpraHu3arusx. [Ipm BTopom — MuHe-
palbHBIC MaTEpHUAJBI TIEPE CMEIMBaHUEM ¢ OuTyMmoMm oOpabateiBatoT [TIAB. B atom
Cllydae CYIIECTBEHHO MOBBIMIACTCS UX dPPEKTUBHOCTH JACUCTBUS MPU MEHBIIEM HUX
pacxoze. ITAB npuMeHSoT B ClIeIyIOIUX Clydasx:

— NP YCTPOICTBE ac(haabTOOETOHHBIX MOKPHITUI OCEHBIO U paHHEH BECHOH B
CBSA3U C MOBBIIIEHHON BJIA)KHOCTHIO MHUHEPAJIBHBIX MAaT€pUalIOB U HEOIArOonpUsITHHI-
MU TEMIIEpaTypHBIMH YCIOBUSIMU MIPOBEACHUS padoT;

— €CJId MPHU HUCIOJIb30BAHUU MHHEPAIBHBIX MATEPUATIOB C CyXOMl MOBEPXHO-
CTBIO HE 00€CIIeUnBaETCs HA/IJIEKAIIEE UX CIETIIEHUE C OUTYMOM;

— I yCKOpeHHUs: (POPMUPOBAHUS JTOPOKHBIX TMOKPBITUH, YCTPAUBAEMBIX C
npumeHenueM ManoBszkux (bH/I 200/300), a Takke )KUIKUX WU Pa3KUKEHHBIX OU-
TyMOB (OCOOEHHO B CTy4yasix MPOU3BOJCTBA padOT MPHU MOHMKEHHBIX TEMIIEpaTypax);

— a1 GUBHKO-XMMUYECKOW aKTHUBAIIMM MHUHEPAJIbHBIX MaTepHalioB (MHHE-
paJbHOTO MOPOIIIKA, TIecKa, MEeOHs ).

6.2. MoaudHuuupoBaHHE OHTYMOB MOAHMEpPAMH

OnHUM M3 OCHOBHBIX HAIPaBJICHHUM MOBBIIICHUS KauyecTBa OMTYMHBIX BSIKY-
IUX SBJISETCS UX MOAU(UKAIMS TMOJMMEPHBIMU MaTepuaiaMH, B pe3yibTaTe KOTO-
poit nonyyatot nonumepoutymaoe Bsokyiiee ([1bB). [lpumenenue moammMepHsIX J10-
0aBOK TMO3BOJSIET YJIYYIIUTh BECh KOMIUIEKC (DU3MKO-MEXaHMUYECKHMX CBOWMCTB ac-
(danbT00E€TOHA — MOBBICUTH MPOYHOCTH, AEHOPMAIIMOHHYIO YCTOMYHUBOCTH, MOPO30-
CTOMKOCTh, BOJOCTOMKOCTH U JIP.

N3BecTHbl nBa mexanu3ma obpaszoBanus [IBB B 3aBucuMocTu OT coctaBa u
CTPOEHUS MOJTUMEPHBIX I00aBOK:

— MOJMMEPHBIC T00ABKH U3MEHSIOT (PU3UKO-MEXaHUYECKHE CBOMCTBA M CTPYK-
TYpY BSDKYIIETO, OKa3bIBAIOT IIaCTU(UIUPYIOIee Bo3aeiicTBUe HA OuTyM. [Ipu aTOM
KOMITOHEHTBI CHCTEMBI «OUTYM — ITOJMMEPY» BCTYMHAIOT MEXAY COO0H B XMMHYECKOEC
B3aMMOJICUCTBHE, B Pe3yJIbTaTe Yero oOpazyercs eauHas OJHOPOIHAS MPOHU3BOACT-
BECHHASI CTPYKTYPA;

— TOJMMEpPHBIC TOOABKH JCHCTBYIOT KaK apMHUPYIOIIUH 3JEMEHT, TIPH ITOM
KOMITOHEHTHI HE BCTYMAIOT MEXAY CO0OM B XMMHUYECKOE B3aUMOJICHCTBUE; B TOJH-
MEpOUTYMHON KOMIO3HUITUU 00pa3yrOTCsl HE3aBUCHUMBIE MPOCTPAHCTBEHHBIC CTPYKTY-
pbl. B 000ux crmydasx monmMepHbie MOAUGMUKATOPHI JOJKHBI OTBEYATH CIAEAYIOIIUM
OCHOBHBIM TPEOOBAHUSIM:
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— OBITh TEIJIOYCTOWYMBBIMM B Juamna3zoHe temmeparyp muHyc 40 °C —
moc 70 °C;

— UMETh TeEMIIepaTypy IasiieHus He Bbie 170 °C;

— OBITh YCTOWYUBBIMU NIPOTUB JECTPYKIIMHU U CTAPEHUS;

— 00JaaTh XOpoIIel aare3ne K MUHEPAJIbHBIM MaTepraiam.

Bri6op nonumepa-moaudukaTopa onpeaenseTcs TakKe ¢ y4eTOM €ro Temiie-
paTypHOTO MHTEpBasia MIACTUYHOCTH U CIIOCOOHOCTH PACTBOPATHCS WM HaOyXxaTh B
ouryme.

B kauectBe 100aBOK B OMTYMBI HCIIOJB3YIOT MOJUMEPHBIE MaTepHUAIbl Clie-
IOYIOIIMX TPYIIIL:

— Kay4yKOIIOJOOHBIE MOJIUMEPHI — 3JacTOMEphl (HaTypaJibHbIII U CHUHTETHYE-
ckuil (Kaydyk, OyTHIKaydyK, OyTaIHeHCTUPOIIbHBIC KaydyKH, MOJMU300yTHIICH, Je-
BYJIKAHU3UPOBAaHHAsI PE3UHOBASI KPOIIIKA);

— pa3MYHbIE JIATEKCHl (IMBUHUICTUPOJIbHBIC, JUBUHUIHUTPUIBHBIC) U KU /-
KHE CHJIOKCAaHOBBIE Kay4yKH;

— TEPMOIUIACTUYHBIE IJIACTMAcChl (TMOJIMATUIEH U MOJIUMIIPOINUIICH, MOJUMeE-
TUIIMETAKPUJIIAT, MOJUCTUPOIL, TOJTUBUHUIXIIOPU);

— TEpMOpEaKTUBHbIE CMOJIBI (PeHOoOopMabAETUAHBIE, STTOKCUIHBIE);

— TEpPMOIUIACTUYHBIC TMOJUMEPHI (TUBUHWICTUPOIBHBIN, JUBUHUIMETACTH-
POJIBHBIN, H30IPEHCTUPOIIBHBIIN OJIOKCOTIOITMMEDHI).

PazpaboTtanbl U TPUMEHSIOTCA pa3IMyHbIE CHOCOOBI BBEICHHUS MOIUQPUIIH-
PYIOIIMX [OJMMEPOB B OUTYMBI:

— BBEJICHUE MOPOIIKOOOPA3HOTO MOJIMMEpPa B HArpeThiil 0 Temmnepatypsl 150 —
170 °C Outywm;

— BBEJICHUE PacTBOpa MojuMepa (B pa3IMYHbIX YIJIEBOJIOPOIHBIX (PpaKIUsIX) B
HarpeTbiii OUTYyM;

— BBEJICHHE M3MEJIBbYEHHOTO (ITOPOIIKOOOPA3HOT0) MOJIMMEpa HEMOCPEICTBEH-
HO B MUHEpAJIbHBIN MaTepual 10 00bEUHEHUS €ro C OUTYMOM;

— BBEJICHHE ITOJINMEpPA B BUJIE J1aTeKca B OUTYMHYIO IMYJIbCHIO.

[lepcieKTUBHBIMU SIBJISIIOTCS KOMIUIEKCHBIE BSDKYIIME HAa OCHOBE OMTYMOB U
IACTU(DUIUPYIOMUX HU3KOMOJIEKYJISIPHBIX IOJMMEPOB. Bbicokue peosorumueckue
CBOMCTBAa OTMEUAIOTCS, HAIIPUMEP, Y OCTATOYHOTO MJIM OKUCJIEHHOI'O HEPTSIHOro Ou-
Tyma npu A00aBIEHWU K HEMY WK UX KoMmayHay 1 — 5 % monudTuiieHa, mojiun3o-
OyTuieHa, nonuOyTuieHa, OyTUiIKaydyKa, SIOKCUIHOM cMoJbl U 1ip. [Ipu 3ToM mac-
coBasi A0JIs1 MOAUPUIMPYIOIIKX 100aBOK MOXKET ocTurars 20 %.

JIist HU3KOBSI3KMX OUTYMOB, OTJIMYAIOLIMXCS MTOHM)KEHHBIM COJEP>KaHUEM ac-
($anbTEHOB M CMOJI, YCIEIIHO TPUMEHSIOTCS TUBUHUICTUPOJIbHBIE TEPMOAIIACTOIIA-
cthl (Hampumep, JCT-30), koTopble COUETaIOT BBICOKYIO MPOYHOCTH MPH MOBBIIICH-
HBIX TeMIlepaTypax, HU3KYI0 TeMIepaTrypy XpYyHOKOCTH U 3JIacTUYHOCTh. JloOaBka
HNCT-30 (o6sruno 2,0 — 4,5 %), pactBopennas 10 15 — 20 %-if KOHIIEHTpaIUU B yT-
JIEBOJOPOJIHBIX PACTBOPUTENSIX, BBOAUTCS B paszorperbii o 100 — 110 °C ourym.
Hannuue B monmmMepOMTYMHOM BSDKYIIEM PACTBOPHUTENS IMO3BOJSET CYIIECTBEHHO
CHU3UThH TeMIIepaTypy MPUTOTOBIICHUS, YKIAJKU U YIUIOTHEHUS ac()aabTOOETOHHBIX
cmeceit. Benenue 2, 3 u 4 % JICT-30 B Buze pactBopa B TU3EIbHOM TOILJIUBE Ta€T
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BO3MOXKHOCTh MOJTyuuTh nonumepoutrymaoe Bsokyiee (IIbB) ¢ remneparypoit xpyn-
koctu MuHYyC 25 °C, munyc 35 °C u munyc 50 °C cOOTBETCTBEHHO.

Jlns mpurotosiienus [1bB atoro Buna ucnonb3yroT 6utymbel Mapok bH/] u BH,
osokcononumepoB Oytanuena u crupoina, tuna CbC mapox ACT-30-01, ACT-30P-
01. B xauectBe pactBoputeneit JJCT npuMeHAIOT IU3e1bHOE TOIUIUBO, TYIPOH, KU /I-
kuit 6utym mapoxk MI'O 70/130 u MI'O 130/200. dnst yinydiieHus ClETICeHUs ¢ Ka-
MeHHbIMU MaTepuaiamu B [IBB BBousT ITAB kaTnoHHOro BUa: aAr€3MOHHYIO MIPHU-
caaky BII-3, komnektop AHII-2, kyGoBBIe OCTaTKU aMUHOB H JIP.

B xauecTBe macTuukaTopoB IPUMEHSIOT UHAYCTpUaIbHbIe Macia Mapok U-
20A, U-30A, N-40A u U-50A, a Takxe ChIpbe I MOJYYECHHS BSI3KHX JOPOKHBIX
OUTYMOB.

B cootBerctBum ¢ OCT 218.010-98 «Bsokymue moammepHO-OUTYMHBIC J10-
pPOKHBIE HAa OCHOBE OsnokconoaumepoB Thuna ChCy» nonydeHHOE U3 3TUX MaTeprasoB
BSDKYIIIEE JIOJDKHO OTBEYATh TPEOOBAHUSAM, IPUBEIACHHBIM B Ta0J1.6.

Tabnuya 6
Texnuueckue TpedoBanns k IIbB
HAa OCHOBE 0JIOKCOMOJIMMEPOB OyTaJueHa U CTHPOJIA

Hopmel o mapkam
HaumenoBanue nokasarteieu I16B I16B IIbB IIbB II6B 116B
300 200 130 90 60 40
1. I'nmybuna nponukanus urisl, 0,1 MM, He
MeHee
npu 25 °C 300 200 130 90 60 40
npu 0°C 90 70 50 40 32 25
2. Temneparypa pasmsruenus no Kulll, °C,
HE HUXE 45 47 49 51 54 56
3. PacTsKBMOCTB, CM, HE MEHEE
npu 25 °C 30 30 30 30 25 15
npu 0°C 25 25 20 15 11 8
4. Temneparypa Xxpynkocty, °C, He BbIIIE
5. W3menenume temmeparypbl pasmsrdeHus | — 40 -35 -30 -25 -20 -15
nocie nporpesa, °C
6. Temniepatypa Benbimky, °C, He HUKE 7 7 6 6 5 5
7. Cuennenue ¢ MpaMOpOM WJIH [TECKOM 220 220 220 220 230 230
BbinepkuBaer mo KOHTpOJIbHOMY oOpasmy Ne 2
(meton A)

N3BectHBI ciocoObl MoaudUKaIMY OUTYMOB C UCIIOJIb30BAaHUEM pPEreHepUupo-
BaHHOW PE3WHBI M PE3NHOBOM KPOIIKH, MOJYYCHHOW TyTeM BTOPUYHOM mepepaboTKu
ABTOMOOUJIBHBIX IIMH W JIPYTUX PE3UHOTEXHUYECKUX H3Aenuid. VM3MenpueHHyo pe-
3WHY B MOPOITKOOOPA3HOM COCTOSIHUU B KoJimdecTBe 3 — 5 % BBOAST B OUTYM, pa3o-
rpetoiit no 150 — 250 °C.

CBoiicTBa MOMYYEHHBIX TaKUM CIOCOOOM PE3MHOOUTYMHBIX BSIKYIIUX MOTYT
M3MEHATHCS B MIMPOKOM JIMANA30HE B 3aBUCUMOCTH OT PEKHMMa CMEILICHHS, COOTHO-
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LIEHUS U XMMUYECKOr0 COCTaBa KOMIIOHEHTOB, a TAK)KE COCTOSIHUS TOBEPXHOCTH pe-
3UHOBOM KPOUIKHU.

Pe3unoOuTyMHOE BSKYIEE OTIMYAETCS OT MCXOJHOTO OMTYyMa MOHUKEHHOU
TEMIIEpaTypoOl XPYIKOCTU M TOBBIIMICHHON TeMIIEpaTypod pa3msrueHus. Bricokue
MOKa3aTeNId TPEUMHOCTOMKOCTU OOBSACHSIOTCS OONBIIUM COJIEPKAHUEM B PE3UHOOU-
TYMHBIX KOMMO3UIUSAX TNapapuHOHAPTEHOBBIX yrieBoopoaoB. Haubonbmmii 3¢-
(bekT MoaudUIIMPOBAHUS PE3MHOBOM KPOIIKOM JTOCTUTAETCS B BHICOKOBSI3KBIX OUTY-
max (BHJI 40/60), uto mposiBiisieTcst B 60J1ee 3HAUUTEILHOM PACITMPCHUHA WHTEpBaIa
IJIACTUYHOCTU PE3UHOOUTYMHBIX KOMIIO3ULIUH.

B npakTuke JOpOKHOIO CTPOUTENIHCTBA MHOTHUX CTPAH UMEETCS 3HAUUTEIIbHBIN
OTBIT YJYYIICHUS CBOWCTB OMTYMOB N00aBKamMu Kaydyka. CHHTETUYECKUE KaydyKd
YBEJIMYUBAIOT PACTSHKUMOCTh OUTYMOB, X YAapHYIO IPOYHOCTh, CHIKAIOT TeMIIepa-
Typy Xpynkoctu. Pazpaboransl cneayromue ciocoObl BBEACHHU KaydyKa B OUTYM:

— cMenieHueM outyma ¢ Hebonpumu (2 — 5 %) nobaBkamMu Kaydyka Impu TeM-
neparype He Bbile 150 °C ¢ sHepruyHbIM NEePEMEIIMBAHUEM;

— IpEeBAPUTENILHOE PACTBOPEHUE KayyyKa U OOBEIMHEHHE 3TOTO PacTBOpa C
OUTYMOM;

— BBEJICHHUE JJaTeKca KaydyKa B OUTyM.

W3nuiHe BrIcOKas TeMIeparypa nepeMelnnBaius OuTymMa ¢ KaydyKoM BIIUSET
Ha CBOMCTBA KaK OWTyMa, Tak M Kayuyyka. [I[py MHTEHCUBHOM nepeMelIMBaHUU OUTY-
Ma ¢ KaydyKOM IO/ Bo3jeiicTBHEM MOBHIIeHHBIX TemmepaTyp (140 — 200 °C) npowuc-
XOJIUT Pa3pblB MOJIEKYJI KaydyKa, IPH 3TOM CHUKaeTcsa 3PPEKTUBHOCTD €ro BIUSHHUS
Ha cBoiicTBa OutyMa. /{151 Toro yToObI N30€XKaTh 3TOTO, JUIMTEILHOCTh U TEMIIEpaTy-
pa mepeMelnrBaHusl ¢ KaydyyKoOM JOJDKHBI ObITh orpaHuyeHsl. [lpu Temmepatype
130 °C kay4ykoOMTYMHBIE CMECH MOXHO BBIIEpKUBAThH He O6osee 72 4, mpu 160 °C —
He Oosiee 12 4, a mpu 200 °C — He Gonee 1 u.

OnHuM M3 OCHOBHBIX HAIIPaBJIEHUN B TEXHOJIOTHMHU MPUTOTOBICHUS KaydyKo-
OUTYMHBIX BSDKYIIHUX SIBJISETCS pa3paboTKa CrocoOOB BBEJEHUS Kaydyyka B OUTYM
MIPU TIOHIKEHHBIX TEMIIEpaTypax M 3a CUET 3TOr0 YMEHbIIEHUE JACCTPYKIIMH Kaydy-
ka. Peanuzanus 3Tux cnocoOOB IOCTUTAETCS MIPU BBEACHUHM KaydyyKa B BHJIE PacTBO-
POB M JIATEKCOB.

[IpenBapuTenbHOE pacTBOPEHUE KaydyyKa B JOCTATOYHO 3(PPEKTUBHOM, HO HE
CJIMIIKOM JIETKOM PacTBOPUTENE, XOPOLIO COBMEIIAIOIIUMCS ¢ OUTYMOM, MO3BOJISIET
n30eKaTh BBICOKMX TEMIIEPATYpP MPU MPUTOTOBICHUN KAyYyKOOUTYMHBIX BSOKYIITUX H
TaKuM 00pa3oM Npel0TBPATUTh AECTPYKLHUIO KayuyKa.

Jpyrum HarpaBiI€HUEM SBIISIETCS IPUMEHEHHUE JTATEKCOB (AMYJIbCHI) KaydyKa.
OddexTuBHbIM cunTaeTcs BBeneHue 2 — 3 % narekca B MaJOBSI3KHE OUTYyMbl IpH
temnepatype 80 — 90 °C.

[lepcrieKTUBHBIM HANpaBJICHUEM TOBBIIICHUS KauecTBa OUTYMOB SIBIISETCS
BBEJICHUE J00aBOK OJUTOMEPOB, 3aHMMAIOIIUX MPOMEKYTOUHOE TOJIOKEHUE MEXKITY
nojauMepaMu U MoHoMepamu. OHM MMEIOT, KaK MPaBUIIO, KUIAKYIO KOHCUCTEHIIHIO,
4YTO 00ECHEeUrBAET CYUIECTBEHHBIE TEXHOJOTUYECKUE MPEUMYIIECTBA MX HCIOIb30-
BaHMsI TI0 CPABHEHUIO C ToamMepamu. [lo xapakrepy Bo37eiCTBUS HAa CBOWMCTBa Ou-
TYMOB OJIUTOMEPHI MPUOIDKAIOTCS K ToimMepaM. Moaudukaius uMu OUTYMOB T10-
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3BOJISICT TIOBBICUTH DJIACTUYHOCTH BSDKYIIIETO, PACIIUPUB HHTEPBAI TIACTHYHOCTH,
MOHU3UThH TEMIIEPATYPy XPYNKOCTH.

Becbma 11eHHOE KayecTBO OJIMTOMEPOB — CIIOCOOHOCTh K YACTUYHOW IMOJIMME-
pU3ALMK TPU BO3JIEUCTBUHM OTHOCUTENIBHO HEBBICOKUX Temmeparyp. Mcnonb3oBaHue
ATOM CIOCOOHOCTU TPU TEeMIIepaTypax, XapaKTepPHBIX I Mpollecca MPUroTOBICHU S
acanpTo0eToHHBIX cMecel (120 — 160 °C), 00ycnoBiaMBaeT BOZMOXHOCTh MPOCTOM U
3¢ (PEKTUBHON TEXHOJOTUU TMPOU3BOJCTBA TAKUX CMECEM Ha OCHOBE YJYUILIEHHBIX
OJINTOMEPHO-OUTYMHBIX BSDKYIITHX.

3HaunUTENbHBIN 3G(EKT AOCTUTACTCS TIPU OJHOBPEMEHHOM BBEICHHUH B OUTY-
MBI JOOABOK OJIUTOMEPOB M MHUILIMATOPOB MOJIMMepu3anuu. Tak, nmpu 1o0aBICHUH B
outrym mapku BHJI 40/6 onuromepnoro xayuyka CKIITH B konmuectse 20 % u 1 %
WHUIIMATOpa MOJMMEpHU3alnu (TeKcaxJIophapakCuiaoia) HMHTEpBaN IJIACTHYHOCTU
BspKyIIero yeenmamics 1o 133 °C, a remrepaTypa XpynkocTH CHU3MIach 10 — 35 °C.
[Ipu sTom pactskumocTs Bsxytiero mpu 0 °C Bo3pocina ¢ 4,5 (y UCX0IHOTo OuTyma)
mo 15 cm.

7. JopoxkHBbIE SMYABCHH

7.1. IIpEroTOoBAEHHE 3MYABCHH

OMyJIbCUU — 3TO JUCHEPCHBIE CUCTEMBI, 0Opa30BaHHbBIE ABYMSI HECMELINBAIO-
LIUMUCS KUIKOCTSAMH, OJIHA U3 KOTOPBIX — IMOJISIpHAdA, a apyras — HenoJisipHas. Ilo-
JSPHYIO JKUJIKOCTh HPHUHSATO YCJIOBHO Ha3blBaTh «BOJOI», & HEMOJSIPHYIO — «Mac-
JoM». B 3aBUCMMOCTH OTTOTO, Kakas XUIAKOCTh JUCIEPTrUpOBaHa B APYrOM, dSMYJb-
CUM JIEJAT HA JBAa TUIA: «IPSMbIe» — «Macjo B BOJIE» U «00paTHbIE» — «BOJA B
Macsey. Tl 3MyJIbCUU ONPEAEIISIIOT 110 CBOWCTBAM JUCIEPCUOHHON CPEIbl: MPSIMbIE
AMYJIBCHH «MAacJiO B BOJIE» XOPOUIO CMEUIMBAIOTCS ¢ BOJOM (TOISPHBIMU KUIKOCTS-
MH), a OOpaTHbIe — C MaclioM (HE(DTSHBIMU KUAKOCTSIMH). B 1OpOKHOM CTpOUTENB-
CTBE€ MPUMEHSIOT SMYJIbCUU NPSIMOTO THIIA.

butymHasi 3MyJibcHsi PSAMOI0 THIIA — OJHOPOAHAs MAJIOBSA3Kas KUIKOCTb
TEMHO-KOPHUYHEBOTO LIBETA, MOJIydaeMasi IUCIeprupoBaHUeM OMTyMa B BOJHOM pac-
TBOPE 3MYJIbraTopa.

butymHo-nosiMMepHasi 3MyJbCHS — OJHOPOJHAs MAaJoOBS3Kasi >KUIKOCTb
TEMHO-KOPUYHEBOIO 1BETA, MOJIy4aemas IyTeM BBEICHMs oJiuMepa B OUTyM 100 B
KUJIKUI pacTBOp 3MyJbraropa ¢ MOCIEAYIOIIUM AUCIIEPIUPOBaHUEM, JIMOO B TOTO-
BYIO0 OUTYMHYIO SMYJIbCHIO.

butyMmsl, sSBASIOIIMECS HEMOISIPHBIMU BEILIECTBAMHM, HE PACTBOPSIOTCS B BOJE —
NOJIIPHON >KUIAKOCTH. OHU MOTYT OBITh CMENIaHbl C BOJAOW TOJBKO B BHUJE Kalelsb
pazmepoM 1 — 10 mxm. Ilox neiictBremM OpOYHOBCKOTO ABMXKEHHUS MOJIEKYJ BOJABI Ka-
NEeJNbKU BSDKYILETO CTaJKWMBAIOTCS M CiumarTcsa (koajecuupyroT). OOpasyromuecs
KpYIHBIE arperaTsl Karesb MOJ JSHCTBHEM CHJIbI TSDKECTH OCENAr0T — IMPOUCXOIUT
pacnaja 3MyJbCHMN.
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Jlsis mosyyeHusl YCTOMYUBBIX K pacnagy SMyibcuil B HUX a00aBisiioT [1AB,
Ha3bIBa€Mble IMYJAbraTopaMmu. B JOpPOKHBIX 3MYIbCUAX B KaY€CTBE dMYJIbIAaTOPOB
HCIIOJIb3YIOT AHMOHAKTHBHBIE Wi KaTHOHaKTUBHBIe [IAB. [lpu no6aBieHuu B
CUCTEMY «OUTYM — BOJIa» TMOBEPXHOCTHO-aKTUBHOTO 3MYJIbraTopa €ro MOJICKYJIbI
OPUEHTHUPYIOTCSI Ha TpaHuIle pazaena (a3 («OuTym — Bojia») TakKMM 00pa3oM, 4To He-
MOJISIPHOM YacThio 0OpaleHbl K HENOJIIPHOMY OUTYMY, a MOJISIPHON — K BoJie. Benen-
CTBHE DTOTO CHI)KAETCsl MMOBEPXHOCTHOE HATSHXKEHUE Ha TpaHMIIE UX pas3jera, a Ka-
MENbKU BSDKYIIETO, MPUOOPETS OAHOMMEHHBIN AIIEKTPUYECKHUM 3apsfl, B3aUMHO OT-
TAJIKHBAIOTCS, YTO U MPEMSATCTBYET UX CIMITAHUIO U paciay dMyJbcuu (puc. 12).

] L e 3

— @ 5 g | [

Puc. 12. Cxema KoajecueHINH: a — 9acTHIl OuTyMa; 0 — crabunu3aruu smynbenu [1AB;
1 — Boza; 2 — NEKTPUYECKH HEHTpaIbHbBIC YaCTUIBI OUTYMa;
3 — yacTuIpl OUTYyMa, 3apsHKEHHBIE OTPUIIATEIBHBIM
AHMOHAKTHBHBIM AMYJIBIaTOPOM

B xaudecTBe 3MynbraTopoB B MPSIMBIX JOPOKHBIX IMYJIbCHUSIX TPUMEHSIOT:

— aHuoHakTuBHbIe [TAB: Thma BBICIIMX OPraHWYECKUX KHUCJIOT WJIU COJIEH
(MBLT): acuaoid, MbUIO HA()TEHOBOE, OKUCIIEHHBIM METPOJaTyM, CMOJIA HEUTpaIU30-
BaHHas Bo3ayxoBosiekatomas (CHB) u ap.;

— katuoHakTuBHbIe [IAB: THNa aMUHOB, TMAaMUHOB, MOJUAMUHOB U YETBEP-
TUYHBIX aMMOHHEBBIX cofiel (mpucajaka aaresnonnas bI1-3, amunbl anudarudeckue,
KaTanuH A ¥ 1p.).

B 3aBucumoctu ot Buga IIAB nopoxHbie SMyJnbCUM MOAPA3ACISAIOT HA AHM-
onHble (IBA, IBIIA) u katuonnblie (IBK, IBIIK). B coctaB aHMOHHBIX dMYJIb-
CUW JJISl YCUJICHUS SMYJIBIUPYIOIIETO ACCTBUS aHHMOHAakTUBHOTO IIAB BBOZSAT en-
KUM HaTtp. B kadecTBe WMIETOYHOr0 KOMIIOHEHTA, KPOME TOr0, MPUMEHSIOT KUIKOE
cTekyo, Tpurnonudocdart Hatpusi. KomudecTBo MEI0YHOT0 KOMIOHEHTA OMPEEsIOT
C TaKUM pacdyeToM, YTOoObl BOJOPOJHBIN MTOKa3aTe b BOJAHOTO PACTBOpA IIEJIOYH ObLI
B npeaenax pH=9 — 12

B xaTvoHHBIE SMYJIBCUM C ATOM 1ETBIO JOOABJISIIOT COJITHYIO KUCJIOTY, JOBOJIS
BOJIOPOJIHBIN TTOKa3aTesb 10 3HaueHus: pH=3 — 6.

J{st IpUrOTOBJIEHUS MPSIMBIX AHUOHHBIX U KATUOHHBIX 3MYJIbCUNA UCIOIb3YIOT
HeTsSHBIE TOPOKHBIE OUTYMBI C TJIyOMHOW TpoHMKaHus WUTibl HE MeHee 60. Ilpu-
MEPHBIE COCTaBbI MPSIMBIX AMYJIbCUN MPUBEICHBI B Ta0. /.
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Tabnuya 7
CocTaBbl NPSIMBIX 3MYJIbCH I
Bit sMystbcH Coneprxanre KOMIIOHEHTOB, %o
burym ITAB Ilesn04n Kucnora Bona
AHWOHHAA 44 — 45 1-45 0,3-0,7 - OcranpHoe
Karunonnas 45 - 55 05-4,0 - 0,2-15 OcraipHo€e

OMyIbraTopbl B 3MYJIbCUSX BBITIOJHSIOT JBE OCHOBHBbIC (DYHKIUU: HA CTaIUU
MPUTOTOBJICHUSI OHU OKAa3bIBAIOT CTAOWIM3UpYIOLIEe NCHCTBUE, HE J1aBas IMYIbCHIM
pacmanaThCsl B TCUCHHUE JATUTEIBHOTO BPEMEHH, a TIPY MPUMEHEHUH — YCKOPSIOT pac-
naj SMyJIbCHid, O1aroiaps 4emy Ha MOBEPXHOCTH MHHEPAIbHBIX MaTepHaloB 00pa-
3YIOTCS TUIOTHBIE BOJIOHETPOHUIIAEMbIE TNICHKH.

Pacnan smynbcuu npu 00paboTKe €10 MHHEPAIBLHOTO MaTepHaia MPOUCXOIUT
MOTOMY, YTO KamnelbKh OUTyMa, 3apsOHKCHHBIE DMYJIBraTOpoOM MpU TMPHUTOTOBICHUH
AMYJIbCUHU, MIPUTITUBAIOTCS HEKOMIIEHCHUPOBAHHBIM 3JIEKTPUUYECKUM CJIOEM MOBEPXHO-
CTH MHUHEpaJbHOro marepuana. YtoObl pacmaj MpOUCXOAMII ObICTpee, HEOOXOAUMO,
YTOOBI 3HAKU JIEKTPUUYECKOTO 3apsaa OUTYMHBIX Kalellb U MUHEPAJIbHOTO MaTepHasa
ObUIM MTPOTHBOIIOJIOKHBIMUA. AHUOHHBIE SMYJbCUH, 3apSKEHHBIE OTPULIATEIBHBIM 3a-
pSI0M, aKTHBHO B3aMMOJEWCTBYIOT C OCHOBHBIMM MHUHEPAJIbHBIMU MaTepuanaMu (13-
BECTHSIKH, JOJIOMUTBI, MPaMop M T.I1.), MMOBEPXHOCTb KOTOPBIX UMEET MOJI0KUTEIbHBIH
3apsij, 00pa3ysl Ha UX MOBEPXHOCTU BOAOCTOMKYIO IUIEHKY. C KUCIIBIMU MaTepHalaMU
OHU B3aUMOJICHCTBYIOT cl1ab0, MO3TOMY IICHKA BSHKYIIETO MEHEE BOJOCTOMKA.

[TonmoXxutenpHO 3apsKEHHBIE KaTHOHHBIE YMYJIbCHH aKTHBHO B3aHMMOJCHCTBY-
10T C OTPHUIIATENHHO 3apsDKEHHBIME KHUCIBIMU MaTepHaliaMu (KBapLHUTHI, KUCIbIE Tpa-
HUTBI, IECUAHUKHU U T.II.), HECKOJIBKO XY>K€ — C OCHOBHBIMH.

JIOpOKHBIE IMYJIBCHH IPUTOTABIMBAIOT HAa CTAIIMOHAPHBIX WJIM MEPEIBUKHBIX
IMYJIbLCHOHHBIX ycTaHOBKaX. CTallMOHApHBIE YCTAHOBKM OOBIYHO Pa3MEIIAlOT Ha
TEPPUTOPUHU ac(albTOOCTOHHBIX 3aBOJIOB, a MEPEABMXKHBIE MCIONb3YIOTCS, KOI/a
HEO0OXOMMO 00ECTICUUTh dMYJIbCUEH 3HAYUTEIBHBIM 00beM padOT MpPHU UX TOJABHXK-
HOM (pOHTE.

OCHOBHBIM TEXHOJIOTUYECKUM Y3JIOM YCTAHOBOK SIBJIIIOTCS AMYJIbCHOHHBIE
MaIIMHbI (JUCHEPraTOpbl) HEMPEPHIBHOTO WM NEPUOAUYECKOTO IEHCTBUS.

[Tomy4yaTh 3MyJIbCUA MOXHO IIO JBYM TEXHOJOTHYECKMM cxemaM. 11o mepBoi
cxeme (puc. 13a) U3 OpraHMYEcKoOro SMyJbraropa U menoyu (Ui KUCIOThI) MPUTro-
TaBJIMBAIOT BOAHBIM PACTBOP OINPEAEIECHHON KOHIIEHTPAUMH, ITOJOTPETON A0 TEMIIe-
parypsl 70 — 80 °C. PactBop u OMTyM, pasorpersiii 10 temmeparypst 90 — 140 °C, B
OTIpEICTICHHBIX COOTHOIIEHUSAX TOJIAI0T B JUCTIEPraTop, T MPpH OOJBIION CKOPOCTH
BpAIllCHUsI aKTUBATOpa MPOUCXOTUT pa3ApoOIeHrne OMTyMa Ha Mellbyailre Karui
€ro paBHOMEPHOE pacipe/ieieHne Mo 00beMy BOJIBI.

ITo BTOpOI cxeme (puc. 130) sMyabrarop BBOAST MPEABAPUTEIBHO B OUTYM B
OUTYMOIIIaBUJILHOM KOTJIE, @ IIEJN0Yb (KHCIOTY) — B BOZLY.

OMyNbraTopbl IpeaBapUTEIbHO OTBEIIMBAIOT B HEOOXOIWMOM KOJIUYECTBE U
MOJIal0T B OMTYMHBIM KOTE€T K MOMEHTY OKOHYaHMs 00e3BOkMBaHMs OuTyma. Jls
PaBHOMEPHOTO pacHpe/IeNIeHUsI IMYJIbraTopa OUTYM HEOOXOAMMO MEPEMEIINBATS.
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a 0
Bona | [DOMmynbrarop [lenoub butym Bona Kucnora Owmynbrarop| |burym
(xucnora) (1emounb)
! ! ! ! ! l !
PacTtBOp smynbraropa PacTtBop mienoun butym
B BOJIE (KUCTTOTBI) C OMYJIbraTOpPOM
! ! !
‘ Hucneprarop ‘ ‘ Hucneprarop ‘
! !
‘ OMyIbCUS | ‘ OMyIbCUs |
! !

Puc.13. TexHomoruyeckue cXxeMbl MPUTOTOBIICHUS SMYJIbCHI

butym u pacTBOp 1IENOYM WM KHUCJIOTHI MEpe]d MoAadyel B AMYJIbCHOHHYIO
MAaIIuHY JIOJKHBI OBITH PA30TPETHI J0 TEX KE TEMIEPATyp, UTO U IMPH MEPBOM CIIOCO-
0e mony4yeHus: HIMyJbCUU. TemrepaTypa TOTOBOM SMYJIbCUHM HA BBIXOJIE U3 AMYJIbCH-
OHHO# yCTaHOBKH JI0JKHA OBITH He Bhire 90 °C.

7.2. CBoMCTBa 3MYABCHH

JIyist OlleHKM KadecTBa HauOOJIee YacTO MPUMEHAEMBIX B JIOPOKHOM CTPOU-
TEJIBCTBE MPSMBIX 3MYJIbCHI OMPEACIIAIOT CIEIYIOIINE UX CBOMCTBA:

— YCIIOBHYIO BA3KOCTB;

— YCTOMYMBOCTH MIPU XPAHCHUH;

— coJiep>KaHue OUTymMa M SMYJIbraTopa;

— CMEIIIMBAEMOCTh ¢ MUHEPAIBbHBIMU MaTepHUaIaMu;

— CHEIUICHUE TUICHKHU BSDKYIIETO C MUHEPAIbHBIMU MaTepUaiaMH.

YCI0BHYI0 BSI3KOCTH SMYJIBCHH ONPEACISIOT MO TOM K€ METOAUKE, YTO U
KUIAKAX OUTYMOB, C TOW JIUIIL Pa3HUIICH, YTO TEMIIEpaTypa PU UCIIBITAHUN JT0JDKHA
ObITH He 60, a 20 °C, a 1uamMeTp CTOYHOrO OTBEPCTHS 3 MM.

YCcTOM4YHMBOCTH IPH XPAHEHHH XAPAKTEPU3YETCSI U3MEHEHUEM OJTHOPOIHOCTH
AMYJIbCUU, XpaHUBILIEWCS TP KOMHAaTHOUW Temnepatype 7 u 30 cyrok. [l onpene-
JIEHUSI YCTOMYHUBOCTH B YETHIPE CTEKJISHHBIX UUIMHApa HanuBaroT 1o 200 r cBexe-
MIPUTOTOBJICHHBIX AMYJIbCUNA U XPAHIT UX B CIIOKOMHOM COCTOSIHUM MPU KOMHATHOM
temneparype. OTHOPOAHOCTb AYMYJIBCUU B ABYX HUJIMHApPAX ONPEIEISIOT uepes 7 Cy-
TOK, a B ABYX Apyrux — yepe3 30 cytok. /{5 3T70r0 npoObl IMyJIbCUU B KaXAOM IU-
JTUHApE npolexuBatoT yepe3 cuto Ne 0,14 u onpenaensror MacCOBYIO JOJIFO YACTHIL
kpynHee 0,14 mwm.

Conepxanue OMTYMa M 3MYJbraTopa ONpPeACIsIOT BHIMTAPUBAHUEM BOJABI U3
AMYJILCUHU C MOCJIEAYIOIINM OINPEIEIEHUEM MACChl OCTaTKa. [[is 3TOoro B Wamky 1uist
BBIITAPUBAHUSA, TPEIBAPUTEIHHO B3BEIICHHYIO CO CTEKJISIHHOW MaJl04YKOM, HAJIUBAIOT
okoJ10 30 T 3mynbcud. Yamiky ¢ 3MyJIbCUEN U CTEKISTHHOW NaJlOYKOM CHOBA B3BEILIU-
BAIOT M CTABSAT HA JIEKTPOTUIUTKY WU BOASHYIO OaHIO.
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OMyJBbCHUIO BBIIAPUBAIOT 1O MOJHOTO YAAJIEHUS U3 HEE BOJbI, NEPUOIUYECKU
nomMemuBas najoykou. Ilociie 3TOro yamky OxXJja)JarT U B3BEUIMBAKOT BMECTE CO
CTEKJISIHHOM mnanoukoi. [IpouieHTHOE conmepxkaHue OMTyMa ¢ dSMYJIBIaTOPOM pacCyu-
TBIBAIOT 110 (OpMYJIE:

p+D =979 (5)
9.0
rae i — macca 4YallKky ¢ HaJO4yKoM, T;

02 — Macca YalllKy ¢ MAJIOYKON U AIMYJIbCHUEH, T;

03 — Macca 4allky ¢ NAJIOYKOW U OCTaTKOM IOCJIE BBINIAPUBAHUS, T.

3a pe3ynbTaT HCHBITAHUS NPUHUMAIOT CpefHee apupMETHUYEeCKOe 3HAUCHHE
JIBYX WCHBITAHUM.

OmnpenesieHue cMEMIMBAEMOCTH 3MYJIbCHH ¢ MUHEPAJIbHBIMH MaTepHaJia-
MM 3aKJIIOYAETCs] B BU3YAIbHOU OIIEHKE CIIOCOOHOCTH SMYJILCUM 00Pa30BBIBATH PaB-
HOMEPHYIO IUIEHKY BSDKYILEro Ha 3€pHAX IUIOTHOTO M MOPUCTOrO MUHEPAJIBLHOIO Ma-
Tepuana. [1o 3Tomy 1okas3aTesro aHMOHHBIE U KATHOHHBIE dMYJIBCUU MOAPA3IEISIFOT-
Csl Ha TPH KJIacca:

1 — obicTpopacnagaromuecsi (anumonnsie: OBA-1, DBIIA-1;, kaTuoHHBIE!
OBbK-1 u DBIIK-1);

2 — cpeanepacnagaomucs (annonasie. ObA-2, OBITA-2; katnonnsie: DbK-
2, OBIIK-2);

3 — memasiennopacnagawmmecs (3bA-3,9BI1A-3; DbK-3, ODBIIK-3).

JIns onpenesieHuss CMEMIMBAEMOCTH C INIOTHBIMM MAaTEPUAIAMHU ITPUTOTABIH-
BalOT CMECh U3 65 I TPaHUTHOTO MIEOHST KPYMHOCTHIO 3epeH cBbie 5 10 10 mm, 50 T
MecKa U 8 T HEaKTUBUPOBAHHOTO MUHEPAJIBHOIO MOPOIIKA, B KOTOPYIO 100aBISAIOT 4
MJI BOJIbI, @ Mociie nepemeninBanus — 14 mi smynbcun. CMech HENPEPHIBHO Mepeme-
muBaT B TeueHue 45 c. [lo okoHYaHMM NepeMelnBaHus NPOBOIAT BHU3YaAJIbHYIO
OLICHKY CMEIIMBAEMOCTH.

Ecnu cMmech oHOpoAHAs M 3€pHAa MUHEPAJIBHOTO MaTepHalia paBHOMEPHO I10-
KPBITBHI CIUIOIIHON IUIEHKOW 3MYJIBCHM, TO 3MYJIbCUIO CUUTAIOT MeEAJEHHOpACHa-
AAKOLIEHCH U OTHOCIAT K TPeTbeMy Kiaccy. Ecnu sMynbcHs IpU NEepeMEIINBaHUU
pacnanack U 00pa3oBajia CryCTKM OMTyMa, OCTaBUB MUHEpAJIbHbIE 3€pHA MOJHOCTHIO
WM YaCTUYHO HEOOpaOOTaHHBIMM, TO CUMUTAIOT, YTO AMYJIbCHUSI HE CMEIIMBAETCS CO
CMECHhI0 MUHEPAJIbHBIX MaTEPHUAJIOB INIOTHOTO COCTaBa U B ATOM CIIy4a€ €€ UCIBIThI-
BAIOT HAa CMEIIMBAEMOCTh CO CMECHIO MUHEPAIBHBIX MATEPUAIIOB IIOPUCTOTO COCTABA.

Jis aToro rotoBat cmech u3 80 r mopucTtoro medHs u 45 T MOPUCTOTO TecKa,
KOTOPYHO YBIIQXKHSIOT 3 MJI BOJBl M NPU HENPEPHIBHOM IEPEMEIINBAHUN B CMECH
BimBaroT 11 mu smynecuu. Ilocie nepemenminBanus B TedeHUE 45 ¢ BU3YyaJIbHO Olle-
HUBAIOT PE3yNbTAaT UCHbITaHUSA. Eciu sMynbcHs pacnpenenniach paBHOMEPHO, €€
CUMTAIOT CpeJHepacnaJalencss 1 OTHOCAT KO BTOPoMy kiaccy. Ecinu smyinbcus
HE CMEIIMBAETCA CO CMECAMH MUHEPAIBHBIX MAaTEPUAJIOB INIOTHOTO U IIOPUCTOTO CO-
CTaBa, €€ CUUTAIOT OBICTPOPACHAJAIOIICHCH 1 OTHOCST K MEPBOMY KJIaccy.

Cueruienne 3MyJbcuii 1 U 2 KJIacCOB ¢ MOBEPXHOCTHIO IEOHS OIECHUBAIOT
BU3YaJIbHO MO BEJIMYMHE MOBEPXHOCTH LIEOHS, HA KOTOPOM COXpAaHUJIACH IIJICHKA BS-
KYULIETO MOCje KUISTUEHUsI 3€peH, MPEeIBApUTENbHO 00pabOTaHHbBIX dMyiabcuei. s
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ATOTO0 HABECKYy IIEOHS M3 TpaHUTa MPU UCHBITAHUM KATHOHHBIX dMYJIbCUN WU W3
KapOOHATHBIX MOPOJ MPU UCTBITAHUM AaHUOHHBIX 3MYJIbCUH Maccoil 1 Kr kaxmas
IPOMBIBAIOT BOJOM M BBICYUIMBAIOT B CYIIWJIBHOM InKady MpHU TeMreparype
(105+5) °C. 3ateM 1ebeHb paBHOMEPHO PACIPEICIIAIOT Ha JINCTE OyMaru, JTHHEHKOM
JeJST Mpo0y Ha YeThIpe KBaApara, U3 KaXJA0ro KBajpaTa OepyT Jisi UCIBITAaHUS IO
OJIHOMY 3€pHY LIeOHs. 3epHa 0OBSI3bIBAIOT HUTKOM WJIM MSTKOM MPOBOJIOKOM, OTPY-
XarT Ha | — 2 ¢ B CTakaH ¢ AUCTUJUIMPOBAHHON BOJOM, BRIHUMAIOT U3 BOAbBI, CTPSAXHU-
BAIOT KaIlUIM U Cpa3y OKYHAIOT 2 — 3 pa3a B UCIBITHIBAEMYIO 3MYJbCHUIO, 3aTE€M IO~
BEIIMBAIOT HA mTatnBe Ha | cyTku. [locne 3Toro Kaxaoe 3¢pHO MOOYEPETHO MOTPY-
KAIOT B KUIILYI JUCTWIIMPOBaHHYIO BoAy Ha 30 muH. Ilo ucreyenun sroro Bpe-
MEHU (UIBTPOBAIBHON OyMaroil CHUMaroT ¢ TOBEPXHOCTH BOJIbI BCILIBIBILICE BSIXKY-
11ee, BHIHUMAIOT 3epHa IIeOHs, TOrpykaroT Ha 1 — 2 ¢ B XOJOIHYIO BO/Y, BRBIHUMAIOT
U3 BOJIbI, OCMATPUBAIOT U OLIEHWBAIOT KAYECTBO CLEIUICHUS dMYJIBCUU C IIEOHEM IO
CTENEHU COXPAHHOCTH IJIEHKU BSDKYILETO B COOTBETCTBUU C Ta0I. 8.

Tabauya 8
OIIeHKa CICIICHUA OMYJIbLCUH ¢ KAMCHHBIMHU MaTepHuajJIaMH
XapakTepucTHKa INICHKHU BSKYILETO Onenka  cueruie-
HUA, OaJII
[IneHka BsSHKYIIEro NOJHOCTBIO COXPAHAETCs Ha TOBEPXHOCTHU 3€pEH 3)
ITneHka BSXKyIIEro YaCTUYHO OTJIEIMIIACh C OCTPBIX YIJIOB U pedep 3epeH 4
[Tnenka Bsoxymiero ceeime S0 % coxpaHsieTcs Ha MOBEPXHOCTH 3€PEH 3
ITnenka Bsxymiero Mmeree 50 % coxpaHseTrcsi Ha HOBEPXHOCTH 3€peH 2

OmnpenesieHue cuenieHUs1 3MYJIbCHI 3-T0 KJIacca ¢ MUHEPAJIbHOH 4aCThIO
CMeCH MPOBOJIAT HA CMECH 3MYJILCUU C IJIOTHBIM MUHEPAJIbHBIM MaTEPHAIIOM TaKOTO
K€ COCTaBa, YTO M MPHU UCHBITAHUM CMEUIMBAEMOCTH 3MYJIbCHI C MJIOTHBIMU MaTe-
puanamu (cM. Bbilie). Ha ciepyronuii geHp mnociae oOpaboTKu MUHEPAIHHOTO MaTe-
puana ot cMecu O6epyT aBe HaBecku Mo 50 r kaxnas. OJHYy HaBECKy MOMEMIAIOT Ha
CETKY, BTOPYIO OCTaBJISIOT ISl TIOCIEAYIOMIEr0 CPaBHEHUSI CO CMECHIO, TPOLIEAIIEH
HCTIBITAHUE.

XUMUYECKUIN CTakaH 3aloJIHSIIOT MPUMEpPHO Ha 2/3 oObema NUCTUILIUPOBAH-
HOM BOJOM, yCTAHABIMBAIOT HA 3JIEKTPOIUIUTKY U JTOBOJAT BOAY 110 KuneHus. CeTky
C HABECKOW CMECH OMYCKAaIOT B KHUIIAIIYIO BOAY U KUMATAT B TeyeHue 30 muH. Bs-
XKyllee, OTAENIMBIIEECS OT IOBEPXHOCTH MUHEPAIBHBIX 3€PEH B MPOLECCE KUNIEHUS U
BCIUTBIBITIIEE HA TTOBEPXHOCTD, yIAJsA0T GuibTpoBasibHON Oymaroii. ITocie 3aBepiie-
HUSI KUTISTYEHUSI CETKY CO CMEChIO U3BIIEKAIOT U3 CTAKaHA U MEPEHOCST B CTaKaH C XO-
JIOJTHOM BOJIOM VISl OXJIKJIEHUS, TIOCIIE Yero CMECh MEPEHOCAT Ha (PHIIBTPOBATHHYIO
OyMary, 0CMaTpUBaIOT U OLIEHUBAIOT Ka4€CTBO CUEIUICHUS] IMYJIbCUU B COOTBETCTBUU
¢ Tabiu. 8. 3a pe3ynbTaT NPUHUMAETCS CpeaHeapuPMETUIECKOE 3HAUCHHUE pe3ybTa-
TOB JABYX ONpeIeJICHUH, OKPYTJIEHHOE /10 LIEJI0ro Yyucia 0aios.
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7.3. IpuMeHeHHe 3MYABCHH

dopMHUpPOBaHUE CTPYKTYPbI YMYJICHOHHO-MUHEPATBHBIX CMECE OCHOBAHO Ha
TOM, YTO MPH CMEUIMBAHUU IMYJIBCHH C MUHEPAIbHBIMH MaTepHalaMU MPOUCXOIUT
OBICTpBI ee pacmaj, 00yCIOBICHHBIN B3aUMOACHCTBUEM PA3HOMMEHHBIX AJIEKTpHYE-
CKHUX 3aps/I0B Ha TTOBEPXHOCTH KaleJeK BSHKYIIETO U MUHEpabHBIX 3epeH. [Ipu aTom
KalneJabKU BSDKYILETO OCaXKIAI0TCs HAa TOBEPXHOCTH MUHEPAJIbHBIX 3€PEH U OTHEISACT-
csl BOJIa, KOTOpasi B MOCJIEAYIOIIEM UCTIapsIeTCA.

OTOT mpoliecc MPOUCXOTUT TeM ObIcTpee, YeM OOJbIle coliepKaHhue TOHKO-
IUcnepcHOM (ppakiuu B MUHEpalbHOW cMecu. B kadecTBe H00aBOK, YCKOPSIOLIUX
pacnaj SMyJIbCUH, PUMEHSIOT CYJIb(aTHBIN IIEIOK, COJM KaJblKs, MarHusi, CEpHO-
KHCJIOTO U XJIOPHOTO eJie3a, KaJlMeBO-aTlOMUHHUEBBIE KBAclbl. KomuuecTBo 100aBKU
00b1yHO He mpesbimaet 0,5 — 1 %. IlpeaBapurenbHas 0o0pab0oTKa MUHEPAJIBHBIX Ma-
TEPUAJIOB U3BECTHIO, IEMEHTOM, & TaKXK€E COJIIMU JIBYX- U TPEXBAJEHTHBIX METAIJIOB
yJIy4dIllaeT MPUINIaHUEe K HUM BSDKYIIIETO.

B 1a6:1.9 npuBeneHbl OCHOBHBIE 00JIaCTH TPUMEHEHUS SMYJIbCHIA.

Tabnuya 9
Oobs1acTH NpUMEHEeHUs IMYJIbCUI
Knacc smynbcun Buj pabotbl
OBA-1, OBbIIA-1 VYX0/1 32 CBEXKEYJI0KEHHBIM [IEMEHTOOETOHOM U IEMEHTOIPYHTOM
[ToarpynroBka

VYkperuieHre TOBEPXHOCTH OTKOCOB 3€MJISTHOTO ITOJIOTHA
Y CcTpoiCTBO CI10EB MOBEPXHOCTHON 00pabOTKH

OBA-2, OBIIA-2 VYX0/1 32 CBEXEYJI0KEHHBIM [IEMEHTOOETOHOM U LIEMEHTOIPYHTOM
[TpuroroBneHre yepHoro mieOHS U IEOCHOUHBIX MOPHUCTBIX CMeced Hu3
KapOOHATHBIX TIOPOJT

Y CTpONCTBO C10€B JOPOKHBIX OJICXK CIOCOOOM MPOMUTKH

OBA-3, OBITA-3 [IpuToBieHNE SMYNBCUMOHHO-MUHEPAIBHBIX CMECEH IUIOTHOTO COCTaBa, B
TOM YHCJIE TPYHTOBBIX, C 00s3aTeIbHBIM BBeleHHEM B cMech 1 — 2 % wu3-
BecTu Wik 2 — 3 % niemMeHTa

3aKperieHUe MOJABUKHBIX IIECKOB

ObecnpuiBaHue
YKpenieHne rpyHTOB BEPXHEN 4acTH 3€MJISTHOTO MTOJIOTHA
OBbK-1, OBIIK-1 VY CTpoICTBO €10€B MOBEPXHOCTHOM 00pabOTKU
IToarpyHroBka
OBK-2, OBIIK-2 YCTpOoMCTBO CITOEB JOPOKHBIX OJIEXK]] CIOCOOOM MPOMUTKH

[TpuroroBneHue 4epHOTo MEOHS U TOPUCTHIX IEOEHOYHBIX CMecen
Y CTpoiCTBO €10€B MOBEPXHOCTHOM 00pabOTKH

IToarpynroBka

SIMOYHBIN PEMOHT

OBbK-3, OBIIK-3 Y CTpoCTBO TOHKOCTOMHBIX IIEPOXOBATHIX CIIOEB U3HOCA
HpI/IFOTOBJ'[eHI/Ie IIOTHBIX SMYJIBbCUOHHO-MHWHCPAJIIBHBIX CMeceI\/'I, B TOM
YUCJIE TPYHTOBBIX
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8. IlepeBo3Ka H XpaHEHHE
OpPraHHYECKHX BSIKYIIHX MaTEepPHAAOB

Crioco0 mepeBO3KH OPraHUYECKUX BSOKYIIUX MaTepUajoB BhIOMpaeTcs B 3aBU-
CUMOCTH OT U3 BSI3KOCTH Y JATBHOCTH TPAHCTIOPTUPOBAHMS.

JIJ1st IepeBO3KM TBEPIBIX OMTYMOB M TE€Ka MCTOIL3YIOT OOBIYHBIC KPHITHIC Ba-
roubl U miat@opmel. C KEIE3HOAOPOKHBIX CKIAI0B WX JOCTaBISIOT B JIOPOXKHO-
CTPOUTEIbHBIC OPraHU3aIUN Ky30BHBIM TPAHCIIOPTOM.

Bsi3kue OMTYMBI B ICTTH T10 JKEJIC3HOH JOpOre TPAHCIIOPTUPYIOT B IUCTEPHAX,
000pyI0BaHHBIX MTOIOIPEBOM, a TaK)Ke B OYHKEPHBIX TOJyBaroHax.

[TepeBO3KY KHUJIKHX OUTYMOB OCYIIICCTBIISIOT B JKEJIC3HOIOPOKHBIX IIUCTEPHAX
¢ oborpeBoM, a Ipu paccTosTHUH J10 350 KM — aBTOOMTYMOBO3aMHU ¢ 000TPEBOM.

[Ipu 3arpy3ke B TpaHCHOPTHBIC CPEACTBA W BHITPY3KE M3 HUX OPTaHHUYECKUC
BSDKYIIIFIE MaTePHUAITbI IOJJOTPEBAIOT:

— Bsi3kue outymsr — 10 90 — 100°C;

— Bsaskue gerrtu - — 1o 30 — 60°C;

— xuakue 6urymsl — 10 30 — 50°C.

B mporecce 3arpy3ku, TpaHCIIOPTUPOBAHUS, BBHITPY3KH M XPAHCHUS CIICAYET
MIPUHUMATh MEPhI, HCKITIOYAIOIINE 3arPsI3HCHNE M YBIAKHECHHE BSOKYIINX. XPAHCHHUE
OPTraHUYECKUX BSDKYIIUX MaTEPHAJIOB OCYIISCTBIISICTCS TAaKKE B 3aBUCHUMOCTH OT UX
BSI3KOCTH. TBepJiblec OMTYMBI U MEKW XPaHAT B KPBITHIX CKJIaJax, MPeJ0XPaHSIONINX
UX OT 3arpsI3HCHUS U YBIKHEHUS.

Bsizkue u Kuakue BsOKYIIME XpaHIT B CIHEIMAIbHO 000pYA0BaHHBIX pe3epBya-
pax ¢ IMOABOJAOM BOJISTHOTO ITapa WM JICKTPOIHEPTUHU ISl 000rpeBa U CKATOTO BO3-
yXa JJId MIEpeMEIIMBaHus B Mpoliecce pa3orpeBa. EMKOCTh pe3epByapoB B 3aBUCH-
MOCTH OT MPOU3BOAUTEILHOCTH acabTo0eTOHHOTO 3aBoAa coctasiseT oT 1000 mo
5000 m°.

[Tepen mpuMeHEHHEM OPTaHWYECKHE BSDKYIIUE MaTepUajbl Pa3orpeBarOT [0
pabouux TeMmIepaTyp, 0OECIeUUBAIONINX BS3KOCTh, JOCTATOYHYIO IS XOPOIIETO
CMEIICHUSI ¢ MUHEPAIbHBIMH MaTepHallaMy, MPOMMTKU WM TOBEPXHOCTHOW 0Opa-
OOTKH JIOPOKHBIX TTOKPBITHH.

Paboune TemmepaTypbl pa3orpeBa 3aBUCST OT BSI3KOCTH BSDKYIIHUX

— Juis Bs3kux outymos  — 110 — 180 °C;

— JUIS BA3KUX JIeTTeN —110-130 °C;

— Juist KuIKUX ourymoB — 25 — 100 °C.

[Ipu pa3zorpeBe OpraHMYECKUX BSOHKYIIUX OYCHHb BAXKHO HE JIOMYCKATh UX Tepe-
rpeBa U MPOJOIKUTEILHOTO BBIICPKUBAHUS B PAa30rPETOM COCTOSIHUH, TaK KakK IPH
ATOM 3a CYET UCTAPEHUS JIETyunx (pakiuii (JETKUX Macell) ¥ BO3MOKHOU IMOIHMe-
pU3alMK YTIEBOJAOPOIOB MOXKET M3MEHUTHCS WX TPymnmoBoil coctas. [leperpeB Mo-
KET OBITh TaK)Ke IPUYUHON CaMOTIPOM3BOJILHOTO BO3TOPAHUS BSHKYIIETO.

OpraHnyeckre BsDKYIIUE Pa30rpeBarOT BOASHBIM IApOM, Ta3aMHU OT COKUTAHUS
TOIUTMBA, ITUPKYJIUPYIOIIMMHU TI0 TpyOaM WM KaHalaM, W 3JCKTPUICCTBOM. B 3aBu-
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CUMOCTH OT YCJIOBHM IPOM3BOJCTBA U BHJA BSDKYILIETO NMPUMEHSIOT OJHO-, IBYX U
MHOT'OCTYTIEHYATYH0 CXEMBbI MOJIOIPEBA.

[Ipu XpaHeHHH, MOATOTOBKE U UCITOIb30BAHUU OPTraHUYECKHUX BSKYLIUX MaTe-
pHAJIOB JIOJKHBI CTPOTO COOJIONATHCA TMpaBUJia TEXHUKU O€30MaCHOCTH, OXPaHBI
TpyZAa U IPOTUBOMOKAPHBIE MEPOTIPUATHS.

IIexoBast bUIb U IPYTHE AETTEBBIE MATEPHUAIIBI BBI3BIBAIOT PA3IPAXKEHHUE KOKHU
U CIU3UCTHIX 000Jouek. [loaTomy paboune qoKHBI ObITH 00€CTeueHbl CleIUaTbHON
OJICKJIOM, pECIMPATOPAMH, 3AIUTHBIMA OYKAMHU U PYKaBUIIAMHU.

KoTbl 0T pazorpea BsSOKYIIMX MaTepHANIOB JOKHBI OBITH 000PYAOBaHbBI BEH-
TUISIITUOHHBIMH YCTPOMCTBAMH U MTPOTUBOMOXKAPHBIM 000PYyT0BAaHUEM.

9. AchaabrTOOETOHBI

AcaabT00€TOHOM HA3BIBAETCH HCKYCCTBEHHbIH MOHOJIMTHBIA MaTepual,
NoJIy4yaeMblil B pe3yJibTare 3aTBepAeBAHHUA HANJIEKAIIUM 00pPa3oM YIJIOTHEH-
HOIl PAalMOHAJIBLHO MOAO0OPAaHHOH ac(aJIbTOOETOHHON CMeECH, NMPUTOTOBJICHHOM
NyTeM THIATEJLHOI0 NepeMelIMBAHUsI IPH ONpeaeTeHHbIX PeKMMAax BXOASIIHX
B Hee MaTepPHAJIOB .

B Hacrosiee BpemMsi B JOPOKHOM CTPOMTENBLCTBE MPUMEHSIOT ac(aibToOeTo-
Hbl o ['OCT 9128-2009 «Cmecu achanbTo0E€TOHHBIE HOPOXKHBIC, a3pPOJAPOMHBIE U
acanproberon» u no ['OCT 31015-2002 «Cwmecu acdanbToOeTOHHBIE U ac(anbTo-
0eTOHBI IIEOEHOYHO-MACTUYHBIEY.

Acdanbroberon o 'OCT 9128-2009 npuMeHSIOT AJ1 YCTPOMCTBA MOKPBITHIA
U OCHOBAHHMM aBTOMOOMJIBHBIX JOPOT, a3pOJPOMOB, FOPOJCKUX YJIHIl U IJIOMIAACH,
J0POT MIPOMBIIIJIEHHBIX MPEANPUATUN B COOTBETCTBUHU C JICHCTBYIOIIUMHU CTPOUTEIb-
HbIMU HOpMaMmu. [1[e6eHouHo-MacTu4HbIEe achaibTOOCTOHBI TPUMEHSIOT TOJIBKO JISI
YCTPOMCTBA BEPXHUX CIIOEB MOKPBITUN aBTOMOOMIIBHBIX AOPOT, a3pOAPOMOB, FOPO/I-
CKUX YJIUI] ¥ TIJIOIIAJEH.

9.1. Kaaccudpurauua achasbTo06eTOHOB

Acdanbrobetonnnsie cMecu u achanpToberonsl o 'OCT 9128-2009 B 3aBu-
CUMOCTH OT BHJA MHMHEPAJIBHOM COCTABJISIOLIEH IMOAPA3ACIAIOT Ha IIe0CeHO4YHbIe,
rpaBUiiHbIC U MIECYAHBIE.

B 3aBuCcHMOCTH OT BSI3KOCTHM HCIIOJIb3y€MOro OMTyMa U TeMIepaTypbl NpH
ykiajakKe achanbToOeTOHHBIE CMECH U ac(hallbTOOETOHBI IOIPA3ICIISIOTCS:

— Ha ropsidyMe — MPUrOTOBJIIEMbIE C MCIOIb30BAHUEM BSI3KUX U KUAKUX HE-
TSHBIX JJOPOKHBIX OUTYMOB U YKJIabIBAEMBIX C TemIiepaTypoii He menee 120 °C;

— XOJIOIHbI€ — TIPUTOTOBJISIEMBIE C MCIOJb30BAHUEM KUJKUX HE(QTAHBIX 10-
POKHBIX OUTYMOB M YKJIabIBAEMBIX C TemIiepaTypoii He menee 5 °C.

B 3aBucuMocTH OT HauOOJIBIIErO0 pa3Mepa MUHEPAJIbHBIX 3€pEH CMECH U ac-
($anbT0OETOHBI MOAPA3AEISIFOTCS:
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— Ha KPYNHO3EePHUCTBIE C pazMepoM 3epeH 110 40 Mm;

— MeJIKO3epHHUCTBIE — 710 20 MM;

— nmecyanblie — 10 10 MM.

X0J101HbIE CMECH TOPA3/ICIISIIOTCS Ha MEJIKO3ePHUCThIE U NMecYaHble.

AcdanbToOCTOHBI U3 TOPSIYUX cMeceil B 3aBUCUMOCTH OT BEJIMYUHBI OCTAaTOY-
HOM OPUCTOCTH MOJIPA3ACIISIOTCS:

— Ha BBICOKOIJIOTHbIE — C OCTaTOYHOM MOPUCTOCTHIO OT 1,0 10 2,5 %);

— INIOTHBIE — cBhIIe 2,5 10 5,0 %;

— nopucTthbie — cBoime 5,0 10 10 %);

— BbIicokonopucteie — cBoie 10,0 %.

AchanbToOETOHBI U3 XO0JOAHBIX cMeceil JODKHBI UMETh OCTaTOYHYIO TTOPHC-
tocTh 0T 6,0 10 10,0 %.

[IleGeHOUHBIC W TPAaBUIHBIC TOPSYME CMECH U MJIOTHbIE acPaTbTOOCTOHHI B
3aBHCHUMOCTH OT COJIEP>KaHUs B HUX IIeOHS (TpaBUs) MOAPA3ACISIOTCS Ha TUIIBI:

A — c conepxxanueMm I1ieOHs cBbimie 50 10 60 %; BICOKOIUIOTHBIE CMe-
cu u acanpToderonsl — 50 10 70 %;

b — cBrimre 40 o 50 %;

B — cBrime 30 1o 40 %.

XoJ0/aHbIe cMecH U achallbTOOETOHBI IO ATOMY IMOKA3aTENI0 MOIPa3aCIISTIOTCS
Ha tunsl b, u B,.

['opsiure u X010/IHbIE MecYaHble CMECHU U COOTBETCTBYIOIIME UM acdanbTooe-
TOHBI B 3aBUCUMOCTH OT BHJIa MIECKA MOJIPA3ICIAIOTCA Ha TUITBI:

I' u I'y — Ha meckax U3 0TCEeBOB JIPOOJICHNUS;
I u JIy — Ha NPUPOAHBIX MECKAX WU CMECSAX MPUPOAHBIX MECKOB C OT-
ceBaMu ApoOsIeHUS.

Cmecu u achanbToOETOHBI B 3aBUCUMOCTH OT IMOKa3arejied (¢u3uKo-
MEXaHUYECKHUX CBOMCTB M INMPUMEHAEMBIX MaTEpUaIOB IMOJPA3ACIISAIOTCSI HA MapPKH
(ta6a. 10).

Tabauya 10

Mapkn acanbTo0eTOHHBIX cMeceii H achaJIbTO0EeTOHOB

Bunbl v Tunel cMeceit 1 acanbTo0ETOHOB Mapxku

I'opsume:
BBICOKOIIIIOTHBIE I
[InoTHBIE TUIIOB:
A I, 1
B, T 1, I, 1
B, 11 I, 1l
— TIOPUCTHIE I, 1
— BBICOKOTIOPHUCTHIE 11I€0CHOYHbBIE I
— BBICOKOMOPHUCTHIE MECUaAHbIE I
Xo0JI0IHbBIE TUIIOB:
by, Bx I, 1
I'x I, 1
Hx I
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[To cmoco0y yniioTHenust achanbTOOETOHHBIE CMECH MOAPA3IEISIFOTCS:

— Ha yILUIOTHsieMble (TIpY TTOMOIIU KaTKOB, BUOPATOPOB, TPAaMOOBOK);

— JIUTHhIE, HE TPEOYIONINe YIIJIOTHEHHUS.

Tun u mapky acdanbTo0eTOHa BHIOMPAIOT B 3aBUCUMOCTH OT MHTEHCHUBHO-
CTU JBH)KEHHUS aBTOMOOUJIEH, KOHCTPYKIIMHU JOPOKHON OACKIAbI, UMEIOIMUXCS Ma-
TEpUAJIOB, KIMMAaTUYECKUX YCIIOBUH pailoHa CTPOUTENIbCTBA U YCIOBHI MPOU3BO -
CTBa padoT.

[Ipumenenue acanibToOETOHOB B 3aBUCUMOCTH OT TUIOTHOCTH OCYIIECTBIISIIOT
C Y4eTOM YCJIOBUU HX pabOThl. BbICOKOMOPHUCTBHIN M MOPHUCTHIN acdanbToOEeTOHBI
(0OBIYHO KPYITHO3EPHUCTHIE), MPUTOTOBIICHHBIC C HEOOJBIIUM COJICPKAHUEM MHHE-
paJbHOTO MOPOIIKA WM 0€3 HEero, MpelHa3Ha4yarTCs B OCHOBHOM I yCTpPOMCTBA
OCHOBAHU, a TaKK€ HIKHUX CJIOEB JBYXCJIONWHBIX MOKPBITUI U BBIPABHUBAIOIINX
Cl0eB. BepxHuil CIIOM NOKPBITUM YCTPAaWBAalOT TOJBKO M3 IUIOTHBIX M BBICOKOILIOT-
HBIX ac(pabTOOETOHOB.

Bri6op acdanbrobeToHa B 3aBUCMMOCTH OT HAUOOJIbIIEl KPYMHOCTH CKe-
JeTHoH ¢pakuuu (1eOHS WU TpaBUs) TPOU3BOASIT C YUETOM CIIEIYIONIUX coo0pa-
KECHUU:

— KPYINHO3epHHUCThIe achanbTOOCTOHBI MPUMEHSIOT TOJBKO JIJIsI YCTPOMCTBA
HIDKHETO CJIOSI JBYXCIIOMHOTO MOKPBITHS, IIEPOXOBaTas MOBEPXHOCTh KOTOPBIX
o0OecrieunBaeT Xopolee CIEIIeHUE ¢ BEPXHUM CIIOEM, a TaKXKe JJIs yCTPOUCTBA OC-
HOBaHMUM;

— MeJIKO3epHHUCThIe ac(hanbTOOETOHBI UCIONB3YIOT ISl YCTPOMCTBA OJHO-
CJIOMHBIX MOKPBITUN U BEPXHHUX CJIOEB JIBYXCIOMHBIX. B cBA3M ¢ OonbIIeil 0o1HOPOA-
HOCTBIO COCTaBa 3TU ac(aIbTOOETOHBI SIBISAIOTCS 00JIee JOITOBEYHBIMU;

— mecyaHble achanbTOOETOHBI MPUMEHSIOT TOJBKO B BEPXHUX CJIOSX MO-
KPBITUH.

B 1OpOXHOM CTPOUTENBCTBE HAXOIAT TAKXKE MPUMEHEHUE (POPMOBAHHBIN U
CrierMalibHble BHUIBI achalbTOOCTOHA: IBETHOMH, KHCJOTOCTOMKHIA, IIeJ0Ye-
CTOMKUH.

B cootBerctBuu ¢ 'OCT 31015-2002 mebenouHo-MacTuuHbie achanabTo-
0eTOHHBbIE CMECU MPEJICTABIAIOT COOOW palMOHATIBLHO MOJAO0PaHHYIO CMECh IICOHS
( B TOM ymcIie u meOHs U3 TpaBus, CoAEpKaIero He MmeHee 85 % ApoOIEHBIX 3epeH),
Mecka U3 OTCEBOB JPOOJICHUS, MUHEPAILHOTO MOPOIIKA, JOPOKHOTO OUTyMa C TOJH-
MEpHBIMU JT00aBKaMU WK 0€3 HUX U CTAaOWIM3UPYIOIEeH 100aBKH, B3AThIX B OINpee-
JIEHHBIX cooTHoueHusx. Crabwmmsupyromas n1o0aBka MpeaHa3HaueHa JJisg oOecre-
YEHUS YCTOMYMBOCTU IEOCHOYHO-MACTUYHON CMECH K CTEKaHUIO BSDKYIIETO IMpHU
TPaHCTIOPTUPOBAHUH.

[IlebeHouHo-MacTUUHbIe ac(haabTOOETOHHBIE CMECH MPUTOTABIMBAIOT TOJIHKO
B FOPsIY€M COCTOSIHUHU.

B 3aBucumocTH OT KPYMHOCTH MIEOHS IEOCHOYHO-MACTHYHBIE CMECH M ac-
($hanbTOOETOHBI MTOPA3ACISIOTCS HA BUBI:

[HIMA-20 — ¢ HanboIbIIeH KPYITHOCTHIO 3epeH 110 20 MM;

[IIMA-15 — 1o 15 mwm;

I[IMA-10 — 1o 10 mMm.
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9.2. MaTepuaasl A1 acharbTOOETOHOB

AcdanbTo0eTOH — CTPOUTEIBbHBIN MaTepuan MCKYCCTBEHHOI'O H3TOTOBIICHHS.
Jlnst ero mosy4eHus: TpeOyroTCsl MUHEepalbHble MaTepHraisl (1ebeHb, rpaBui, MecoK,
MHUHEPAJIbHBIA TIOPOIIOK) M OpraHuYecKoe BsKymiee — OutyMm. Kakapiii u3 aTux ma-
TEpPUAJIOB BBIMOJNHACT OIpPEIEICHHYI0O poib B (OPMHUPOBAHUU CTPOHUTEIHHO-
TEXHUYECKUX CBOUCTB ac(haibToOeToHa.

MunepanabHblii 0cTOB acanbrodeToHa (HOopMUPYETCS W3 KPYITHO3EPHUCTOM
€ro COCTaBIIAIONIEH — MIEOHS WM TPaBUsl U METKO3EPHUCTOM — necka. OCHOBHOE Ha-
3HaYeHHE OCTOBA — MpHUAaHue ac(hanbTOOCTOHY CABUTOYCTONYMBOCTH, YTO OCOOEHHO
BYXHO JJISI BEPXHUX CJIOEB JTOPOKHBIX TMOKPBITHIA. 3€pHOBOM COCTaB cMeCH IIEOHS U
necka B ac(hampToOETOHE MOAOUPAIOT TaKUM 00pa30oM, YTOOBI OHA MMENa MO BO3-
MOKHOCTH MEHBIIIYI0 MYCTOTHOCTB, 3alOJIHAEMYIO CBS3YIOIIMM. JTO HE0OXOIUMO
KaK C TOYKM 3pEHHs TNoJydeHHs ac(anbToOeTOHa, 00JaJaroliero MaKCUMaIbHOU
IPOYHOCTBIO, TaK U C TOUKH 3pEHUs 00€CIIeUeHHsI €r0 HaaJIexkallel cIBUrOyCTONYu-
BOCTH, U3HOCOCTOMKOCTH, TEMIIEPATYPOCTOMKOCTH U MOPO30CTOUKOCTH.

Brtopoii ctpykTypHbIi 251eMeHT achanbrodeToHa — achanabToBsKYylLee, TPe/I-
CTaBJISAIOIIEE COOON OHOPOIHYIO CMECH B3SITHIX B ONTHUMAJIBHBIX COOTHOILIEHUSX OU-
TyMa ¥ MUHEpaJIbHOro nopouka. OCHOBHOE €ro Ha3HAaYeHHE — CKPEIICHUE 3EpHU-
CTBIX MHUHEPAJIbHBIX COCTaBISAIOIMX (I1€OHS U MecKa) B MOHOJIUTHBIM MaTepuan u
npunanue acGanabToO0eTOHy MPOYHOCTH, TNIOTHOCTH, TEMIIEPATYPOCTOMKOCTH U JI0JI-
TOBEYHOCTH.

DKCIUTyaTalliOHHBIE CBOMCTBA acabToOOeTOHA 3aBUCAT HE TOJIBKO OT KOJIHYE-
CTBEHHBIX COOTHOIIIEHUN MEXAY COCTaBJSIIOINIMMH €r0 KOMIIOHEHTaMH, HO M OT HX
KayecTBa.

PaccmoTpum TpeboBaHUSI K MUHEPAJIBHBIM COCTaBIIAIOMIMM ac(anbTodeToHa —
11eOHI0 (TpaBuIo0), MECKY U MUHEPAIbHOMY HOPOIIIKY.

9.2.1. TpeboBaHHA K MIEOHIO (rpaBHIO)
H METOAbI OLIEHKH €ro CBOHCTB

[lebenp moMy4yaroT APOOIEHUEM MPOYHBIX MOPO30CTOMKUX TOPHBIX IMOPOA
MarMaTH4eckoro, OCaJ0YHOTO U METaMOP(PUYECKOTO MPOUCXOXKICHUS, a TaKkKe
KPYITHOTO TPaBUs M MPOYHBIX HepacmaJaroniuxcsl NUTaKkoB. JlomyckaeTcs mpuMeHe-
HUe 1eOHs U3 TpaBus (IPOOIEHOro TpaBusl) MPU YCIOBUH, YTO KOJUYECTBO JApoOIie-
HBIX 3€peH B HeM cocTaniisieT He MeHee 80 % mo macce. 1o TpeboBaHme 00yClIOBIe-
HO T€M, YTO TPaBHii, KaK MPABUIIO, HEOJHOPOJCH 10 TETporpauueckoMy COCTaBy, a
BCJIC/ICTBUE TJIAJIKOW MOBEPXHOCTH M OKaTaHHON (DOPMBI 3e€peH XyXkKe, 4YeM IIcOCHb,
CHETISIETCS C OUTYMOM.

N3 ckanbHBIX MOPOJ I MOMYYEHUs MIEOHS MCHOJIB3YIOT TPAHUTHI, Tab0po,
nuaba3, 6a3anbT, aHJIE3UTHI, TPAXUTHI, U3BECTHSIKH, TOJIOMUTHI U JIP.

B acdanpTobeToHaX HE PEKOMEHIYETCS PUMEHSTHh TOPHBIC ITOPO/IbI BEIBETPH-
JIbIC WJIU 3aTPOHYTHIC BEIBETPUBAHUEM, CO 3HAUYUTEIBHBIM COACPKAaHUEM TJIMHHUCTHIX
MpuUMecell — Mepresid, MEPreiCcThie U3BECTHSAKH, TJIMHUCTHIC TICCYaHUKU W TIIMHU-
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cThie ciaHIpl. OrpaHUYMBACTCS MPUMEHEHHE MEeTaMOp(OUUECKHX TOPOJa: KBapIUTa,
00J1aatoIero o4YeHb CaadbIM CLUEMJIEHUEM ¢ OMTYMOM, 4TO TpeOyeT aKTUBALIMH €TO
nytem no0aBiieHus B achaabToOETOH M3BECTH, IIEMEHTAa WJIU JIPYTUX aKTUBATOPOB;
THEHCOB U CJaHIEB OOpa3yloIIMX MpU IPOOJICHUH OOJBIIOE KOJIUYECTBO IIIOCKUX
(JlemagHBIX) 3€peH, M3-3a Yero yXyJIIaeTcsl YIUIOTHAEMOCTh CMeced U CHUKaeTCs
IPOYHOCTH acdaabToOETOHA.

[IleGeHpb MOIKEH COCTOATh U3 OJJHOPOIHBIX MO MPOYHOCTHU 3epeH. Coaepikanue
TJIMHUCTHIX U TBUICBATBIX YACTHIL TOJDKHO OBITH HE Oosiee 2 %, a KOMKU TIIUHBI, CYT-
JUHKHA U JPYTUE 3arPSI3HAIONINE PUMECH HE JOIMYCKAOTCA.

@®opMa 3epeH IeOHs JOJKHA MPUOIMKATECA K TETPA3APHON U KyOOBUIHOM, a
coJiepKaHUE B HEM 3€PEH IUIACTHHYATOMN (JIEIIaJHON) W HUriaoBaTod (HOpM TOIDKHO
OLITH HE Oouee, %:

JUTST cMecel THIA A U BBICOKOIUIOTHBIX U III€0€HOYHO-MaCTUYHBIX — 15

TuIoB b, b, - 25;

B, By u nopuctbix —35.

3epHOBOI (rpaHyJIOMETPUYECKUI) COCTaB IICOHS WM TrpaBus A achaibTo-
OeToHa OIICHUBAIOT IMPOCEHBAHUEM NPOOBI MaTepuana uyepe3 Habop CTaHAAPTHBIX
cut. B Habop BXOIAT cuTa ¢ pasmepamu otBepcTHii 1,25; 2,5; 5,0; 10; 20 (15); 40 mm.

Macca npocenBaemMoii mpoObI IIEOHS I TPaBUsl IPUHUMAETCS B 3aBUCUMOCTH
OT HauOOJIbIIIETO pa3Mepa 3epeH D:

—npu D=10 MM Macca ripoOsbI 5 Kr;
—npu D=20 (15) mm — 10 KT}
— npu D=40 mm — 20 kr.

[IpoOy, BEICYIIEHHYIO 10 MTOCTOSIHHOM MAacChl, MPOCEHBAIOT PYYHBIM HIIA Me-
XaHUYECKUM CTIOCOOOM, TIOCTIE Yero B3BEIIMBAIOT YaCTHBIE OCTATKH HAa Ka)KIIOM CHTE
Y OTIPEJIEIIAIOT TTOJTHBIE OCTATKH B TIPOIIEHTAX K MPOCETHHOW Macce MaTepuaa.

HauGonpmryro D u HanmensbIryto d KpymHOCTH 3allOJIHUTENS XapaKTepU3yroT
pa3MepaMu OTBEPCTUH CHUT, TMOJHBIE OCTAaTKM Ha KOTOPBIX COCTABISIOT COOTBETCT-
BeHHO He O0onee 10 u He meHee 90 %.

Kpynusiit 3anonuurtens ais acanbTo0eToHa 0 CBOEMY COCTaBY JOJDKEH OT-
BeYaTh CICAYIONIMM TpeOoBaHusaM (Tadi. 11).

Tabnuya 11
PexoMeHyemblii 3¢pHOBOI cOCTAB 1IeOHdA (TpaBus)
Pasmep dpaxui, [TonHble ocTaTtku, % MO Macce, Ha CUTE C pa3MEepOM OTBEPCTUH
MM d 0,5 (D+d) D 1,25D
5(3)-10 90 -100 30-80 Ho 10 Ho 0,5
5(3)-20 90 - 100 30-75 e e
5(10) — 40 90 -100 X) "= —n-
10-20 90 - 100 30-80 - -

IIpumeyanue. X) — BeNMYMHA TONHOTO ocTaTka Ha cute 0,5 (D+d) ycTaHaBiIMBaeTcs B COOTBETCT-
BHM C HOPMaTUBHO-TEXHUYECKOW JOKYMEHTALUEH.
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Mapky 11eOHsI WiH TpaBUs MO MPOYHOCTH OMPENEIISIOT HUCTIBITAHUEM Ha JPO-
OMMOCTb B LIMJIMHJPE.

Jlist ompeneneHuss Mapku IeOHS WM TpaBHsl MO JPOOUMOCTH HCHOJB3YIOT
CTaJIbHOW LUJIUHIP BHYTPEHHUM TUAMETPOM M BbICOTOM 150 MM, B KOTOpBIN HaChI-
NarT TpU KujorpaMma ucnsiTeiBaeMoi ¢pakiuu (5 — 10; 10 — 20 umu 20 — 40 mm). B
UINHP CBEPXY BCTABISIOT CTAIBHOM IUTyH)KEp, OCPEICTBOM KOTOPOTO Ha Mpecce
Martepual CKUMaroT co ckopocThio 1 — 2 kH/c mo makcumanbHoro ycuius 200 kH.
[Tocne cxatus mpoOy BBICHINAIOT U3 LIMJIMHAPA U B3BEIIMBAIOT, & 3aTEM IIPOCEUBAIOT
4yepe3 CUTO, UMEIOIIEE pa3MeEpP OTBEPCTUH B YETHIPE pa3a MEHbIIE MHHHUMAJIbHOIO
pa3Mepa 3epeH UCTIBITaHHOW (ppakuuu:

cuto Ne 1,25 — st meOus (rpaBusi) ppakuuu 5—10 mmMm;
cuto Ne 2.5 — 10 — 20 mm;
cuto Ne 5,0 — 20 — 40 mm.

OcTaTok Ha CUTE B3BEUIMBAIOT U BBIUUCIISIOT IPOOUMOCTh (DPaKIIUU C TOYHO-
cthio 10 1 % o dopmyie:
m-m,

Jlp = x 100, (6)

riae M — macca apoOJeHoi mpoosl, T; M; — Macca OCTaTka Ha KOHTPOJILHOM CHUTE, T.

[Tocne ucnbiTanust Bcex (Ppakiuii onpenessioT CPeIHEB3BEIICHHOE 3HAYCHUE
rokaszaresis IpoOUMOCTH 1o popMyJie:

ﬂp — Apx, + lp,x, + []p;x; ’ (7)
X + Xy + X3

rne M1, dp20 Ay3 — 3HAUEHUS IPOOMMOCTH OTIENBHBIX Qpakuuil, %; Xi, X, X3 — co-
JIep>KaHue KaXKJI0M UCTIBITAHHOM (hpakivy B IeOHE WK rpaBuu, %o.

[To mokazaTento JpOoOUMOCTH OMPEESIOT MapKy MmeOHs (rpaBusi) MO MPOYHO-
ctu (Tabm. 12).

Tabnuya 12

Mapku npoyHocTH eOHs (rpaBus), onpeaejasieMble 10 UX APOOMMOCTH

Mapka ITokazarens gpobumocTH, %, MPU UCTIBITAHUN
HpoUHOCTH OCaJIOYHBIX U METa- | MICOHS U3 rpaus U3BEPKEHHBIX TTOPOJT
Mop(hHUUECKUX TTOPO.T rpaBus TJyOMHHBIX | W3JIUBIIUXCS

1400 — — — no 12 10 9
1200 no 11 — — 12 -16 9-11
1000 11-13 no 10 10 8 16 - 20 11-13
800 13-15 10-14 8-12 20-25 13-15
600 15-20 14 -18 12 -18 25-30 15-20
400 20— 28 18 — 26 16 — 24 — —

[TpounocTs meOHs (TpaBus) 15 acPaabToOOETOHA HA3HAYAETCS B 3aBUCUMOCTH
OT ero Buja u Mapku. Tak, B 6eToHax Mapku | mpuMeHsroT 1meOeHb U3 CKaJIbHBIX TO0-
poa Bcex BUIOB Mapok 1o npounocty ot 800 mo 1200, B 6eronax mapku II — ot 600
1o 1000, a B 6etonax mapku III — 600 u 800. [1]eGens u3 rpaBus MPUMEHSIOT BO BCEX
BHJ1ax acdaabTo0EeTOHA, KPOME BHICOKOIIJIOTHOTO, @ TPABUM — B TOPSIYUX CMECSAX THIA
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B mapku II u cmecsax tunos b u B mapku 1lI, a rpaBuii — TOJIBKO B XOJOAHBIX ac-
(dhanbroberonax mapku II.

JIJist KpYIHOTO 3anoiaHuTeNs acalbToOeTOHA BaXKHOM XapaKTEpUCTUKOU SIB-
JSIETCS. HCTHPAEMOCTh. DTO CBOWCTBO OMPEACISAIOT B MOJIOUHOM Oapabane (puc. 14).

R
T (L
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Puc.14. [Tonounslit 6apaban:
1 — nmosika; 2 — UMIMHAP; 3 — AIEKTPOABUTATENb; 4 — CTAHUHA

HcnplTaHni0O HAa MCTUPAEMOCTh MOJBEPTalOT KAXKIYI0 OTAEIBHYIO (PpaKIuio
sanoaHuTens: 5 — 10 mm, 10 — 20 mm u 20 — 40 mm. OTBEmIMBAIOT O JIBE MPOOBI
Maccoit 5 kr, otoopanHbx u3 ¢pakmun 5 — 10 m 10 — 20 Mm? 1 maccoit 10 xr — u3
¢pakunn 20 — 40 mwm.

Kaxnayro mpoOy 3arpyxaroT B MOJOYHBIA OapabaH U TyJa K€ 3arpyxaroT 4y-
T'YHHBIE IIapbl JuaMeTpoM 48 MM. 3aKkphIBalOT KpbIIIKY OapadaHa v MPUBOJIAT €ro BO
BpailieHune co ckopoctbio 30 — 33 06/MuH.

Yucno 4yryHHbBIX HIapOB M 00Ilee 4MciIo0 0OOPOTOB B MPOILECCE MCIBITAHUS
MPUHUMAIOT 110 Tab.13.

Tabnuya 13
Yucsi0 mapoB u 000poToB Dapabana

Pasmep ¢paxiuu, Mmm UYucno mapos, 1T. Uucno o6oporoB 6apabaHa
5-10 8 500
10-20 11 500
20— 40 12 1000

ITo okOHYaHHMM HUCIBITaHHUS COJAEPKUMOE OapabaHa IPOCEHBAIOT YEPe3 CHTO
IUaMeTpOM 5 MM U KOHTpoJibHOE cuTo Nel,25. OctaTku Ha cUTax COEAUHSIOT U MPO-
ceuBaroT. Mctupaemocts mebus U, %, onpenensitor o dhopmye:

riae M — macca nmpoOsl eoHs, T;

Ne 5u 1,25.

I/I:

m-m,

%100 %,

(8)

M; — CyMMapHas Macca OCTaTKOB Ha CHTax
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DTOT MOKa3aTeNlb PaCCUMTHIBAIOT KaK CpelHee apuMeTHIecKoe ABYX Mmapal-
JICNbHBIX HCTBITaHUH. J[71s cMecn (pakmmii moka3aTellb HCTUPACMOCTH BBIYHCIISIOT
KaK CPETHEB3BEIICHHOE PE3yIhbTaTOB UCTIBITAHUH OTICIBHBIX (hpaKIuii.

Mapku 11e6Hs (rpaBusi) IO HCTUPAEMOCTH B MOJIOYHOM OapabaHe onmpeaesitoT
no tab:. 14.

Tabnuya 14
Mapku meOHs (rpaBusi) M0 HCTHPAEMOCTH
ITotepst B macce, %, meOHs u3
Mapka
MPUPOJTHOTO KaMHS IpaBus, IIJIAKOB
H-1 Jo 20 o 25
H-I1 Csriute 20 mo 30 Cspire 25 g0 35
u-1 Csoiiie 30 go 40 Csprlmte 35 no 45
u-v Csaiite 40 mo 60 Cspie 45 10 60

Mapku 11eOHsI 10 UICTUPAEMOCTH HOPMHUPYIOTCS JJI BCEX BUAOB acaibTode-
TOHOB, KPOME TIOPUCTHIX U BBICOKOIIOPHUCTHIX. B ropsuux achanproderonax mapox I
u I mebenp nomKkeH nMeTh Mapky 1o ucrupaeMmoctu M-I wnu U-11, a B x010AHBIX —
kpome toro U-1I1 uinu U-IV B 3aBUCHUMOCTH OT Mapku acaibToOeTOHA.

BaxxHOl KaueCTBEHHOW XapaKTEPUCTUKOH 11eOHs (rpaBusi) SIBJISETCS MOPO30-
CTOMKOCThL. Mapka 3amoJIHUTENIS 110 MOPO30CTOMKOCTH HAa3HAYAECTCSA B 3aBUCHUMOCTH
OT KJIIMMAaTUYECKUX YCIOBUH CIIYy>KObI ac(anibTOOETOHHOTO MOKPBITUS, BUJA U MapKU
acanpTobeToHa. Tak, s gopoxkHO-KIuMatuyeckux ycinouid 1, II u I 301 miot-
Hble acanbrobeTonbl Mapok I u 11 u3 ropsiuux cmeceil MOJKHBI BbIEpKUBATH 50
[IMKJIOB 3aMOpaXUBaHUs U oTTauBaHus, a 6etonbl Mapku III — 25 nuxnos. [Ipu sxc-
wryatanuu B [V u V xmuMatuyeckux 30Hax TpeOOBaHMSI IO MOPO30CTOHMKOCTH TO-
HIKAIOTCA HAa OJIHY MapKy 3a MCKIIOUEHHEM ropsiuux cMmeceil tTuna A u b mapku [ u
tuna A mapku I

Mopo30ocToiiKoCTh 11eOHs (TpaBusi) ONMPEACIISIOT CleayomuM oopazoM. Mare-
puan gaHHou gpakuuu (Macca UCIBITHIBAEMON MPOOLI MPUHUMAETCSI B 3aBUCUMOCTH
OT KPYIHOCTH 3€pPEH) MOCJE BBICYIIUBAHUS JI0 MIOCTOSIHHOM Macchl B TeueHue 48 ya-
COB HACBHIIIAIOT BOJIOM. 3aTe€M, CJIIMB BOJY, €€ IMOMEIIAIOT B MOPO3UJIbHYIO KaMepy U
JOBOMIAT TEMIIEpaTypy B kamepe g0 muHyc 18 + 2 °C, nmpu KOTOpO# BBIICP/KUBAIOT B
teuernne 4 yacos. [locne 3Toro cocyn co medOHeM MOMEIIAIOT B BaHHY C BOJAOH C
temmeparypoii mmoc 20 = 5 °C u BeIAEPKHBAIOT B HEH HEe MeHee 2 4acoB. 3areM
LUKl UCTIBITAHUS TTIOBTOPSIIOT.

[Tocne 15, 25 u KaxAbIX MOCIEAYIOUMX 25 LUKIOB MONEPEMEHHOTO 3aMopa-
’KUBAHUS W OTTAaWBaHUS MPOOY BBHICYIIMBAIOT IO TIOCTOSSHHON MAacChl M MPOCEUBAIOT
4yepe3 KOHTPOJIBHOE CUTO, HA KOTOPOM OHA IOJIHOCTBIO OCTaBAJIACh MEPE] UCIIBITAHH-
eM.

[Totepro maccel poOkwI, %, ONIpeIeaOT 0 hopmyJie:

Am = m;nml x100 % , 9)

rac m — Mmacca HpO6BI J0 MCIIBITaHWs, I'; M — MacCa OCTaTKa Ha KOHTPOJIBHOM CHUTEC
IMOCJIC COOTBCTCTBYIOIICTO YHCJId IUKIIOB 3aMOpPAKUBAHHNA U OTTANBAHUA, T'.
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3a pe3ynbTaT UCIBITAaHUSI IPUHUMAIOT CpeIHEeapU(PMETHUECKOE 3HAUCHHE JIBYX
napasuleabHbIX HcnbITaHui. [Ipu ncnbiTannu mebHs (TpaBusi), COCTOSIIETO U3 He-
CKOJIBKMX (ppakuuii, BBIYUCIIAIOT CPEAHEB3BEIIEHHOE 3HaueHne Am.

Mopo30cTONKOCTh 1IEOHS (TpaBUsl) MOKHO OIPEIECIUTh YCKOPEHHBIM METO-
oM. OTin4re yCKOPEHHOTo MeToJ1a OT 0a30BOT0 3aKI0YAEeTCS B TOM, YTO HUCIHBITHI-
BaeMyl0 (ppakiMio 3aroJHUTENS] HACBIAIOT HE BOJOH, a HACBHIILIEHHBIM PAacTBOPOM
cyJbdaTa HaTPUsi, a BMECTO 3aMOPaXMBAHUsI HACBHIILIEHHYIO NPO0Y BHICYIIUBAIOT B
cymmibHOM mikady mpu temneparype 105+5 °C B TeueHue 4 9acoB U OXJIXKIAIOT 10
KOMHATHOM TEMIIEPATypPhI, 3aTEM CHOBA HACBHIAIOT U BeIcymuBaroT. [locie 3, 5, 10 n
15 nuknoB poOy 1meOHsT TPOMBIBAIOT TPOTOYHON BOJIOM, BRICYIIMBAIOT JI0 IMTOCTOSH-
HOIl MacChl U MPOCEUBAIOT Y€pe3 KOHTPOJIBHOE CHTO, HA KOTOPOM OHA OCTaBaJIach
MOJIHOCTBIO 710 UCHbITaHUS. OCTaTOK Ha CUTE B3BEIUMBAIOT U OMPEIEISIOT MOTEPIO
MAaccChl TaK e, Kak ¥ Ipy 0a30BOM HUCIIBITAHUU.

Mapxka meOHs (rpaBHsl) IO MOPO30CTOMKOCTH YCTaHABJIMBAETCA B 3aBUCHUMO-
CTH OT IIOTEPU MACCHI ITPHU UCTIbITAaHUHU (Ta0a.15).

Tabnuya 15
TpeOoBaHUsA K MOP0O30CTOMKOCTH 1eOHS (TPaBusi)

Mapka 11e6Hs1 (rpaBusi) 10 MOPO30CTOMKOCTH
F15 F25 F50 F100 | F150 | F200 | F300 | F400

Iloka3arennb

KonnuectBo 1MKIOB 3aMopa-

’KMBaHHUSA M OTTAUBaHM 15 25 50 100 150 200 300 400
[Toreps maccel mociie UCIbITa-
Hus, %, He Oonee 10 10 5 5 5 5 5 4

KonnuecTBo 1MKIOB Hachllie-
HUS PacTBOpPOM cCyibdaTa Ha-

TPHS U BHICYIIUBAHUS 3 ) 10 10 15 15 15 15
[Torepst Macchl mocne UCIbITa-
Hus, %, He Ooiee 10 10 10 5 5 3 2 1

9.2.2. TpeboBaHHA K MECKY H METOALI OLIEHKH €r0o CBOHCTB

Jliist mpurotoBieHus ac(haabTOOETOHHBIX CMECEU MTPUMEHSIOT:

— NMPHUPOAHBIIA MECOK C KPYMHOCTHIO 3€pEH 10 5 MM, 00pa3oBaBLIMICS B pe-
3yJbTaTe pa3pylIeHUs CKaJIbHBIX MOPOJ U MOJTYUYEHHBIN IpH pa3padOTKe MECUaAHbIX U
MeCYaHO-TPABUIHBIX MECTOPOXKACHUI O€3 MCIOJIb30BaHUsl CIEHUAIBLHOTO o0oraTu-
TEIBHOT0 000PYAOBAHNUS;

— [IECOK U3 0TCEBOB APO0JIECHHs C KPYITHOCTBIO 10 5 MM, IOy4aeMbIid U3 OTCE-
BOB JPOOJICHUS TOPHBIX MOPOJ IIPH MPOU3BOACTBE MECOHS M U3 OTX0JI0B 0OOTaIeHuUs
Py YEPHBIX U LIBETHBIX METAJJIOB U HEMETAITTNYECKIX UCKOTAaeMBbIX.

B 3aBucuMoCTH OT ycioBU 00pa30BaHUs U 3ajieTaHus MPUPOIHBIE TIECKH ObI-
BaIOT TOPHBIE, PEUYHBIE, MOPCKHUE, O3EPHBIE, OBPAKHBIE. | OpHBIE U OBPAKHBIE MECKH
COCTOSIT B OCHOBHOM M3 3€pEH OCTPOYTOJIbHOU (DOPMBI, a MOPCKHE, 03€pHbIE U pey-
HbIE — U3 3€PEH OKaTaHHOU (POPMBI C TJIAJKON TOBEPXHOCTBIO.
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[lecku U3 OTCEBOB MOJYYArOT U3 HEBBIBETPENBIX TOPHBIX MOPOJA MPOYHOCTHIO
HE HIDKE MPOYHOCTH MIeOHs, mpuMeHseMoro B achampToOerone. s 3THX MECKOB
XapaKTepHBI OCTPOyTOJIbHAs (opma M IIepoxoBaTasi OBEPXHOCTh 3€PEH, YTO CIIO-
coOCTByeT OoJiee TydllleMy CLUETUICHUIO UX C OMTyMOM.

3epHa mecka 3aHMMAIOT 3HAYUTENBHYI0 4acTh oObeMa acdanbToOeToHa, 3a-
TIOJTHSISL IIPOCTPAHCTBA MEXAy OoJsiee KpYIMHBIMH 3epHaMu 1ieOHs (TpaBusi). B mecua-
HBIX acanbTo0eTOHaX OHU (POPMUPYIOT CKEJIETHYIO YaCTh.

C TOYKM 3peHHus MOJyYEHUs IUIOTHOW MHUHEpAIbHON CMecH IIeO0EHOYHOro ac-
danpToOeTOHA POb MecKa 0COOEHHO BENMKa, MOCKOJIBKY €r0 3epHa MO3BOJISIOT MO-
JYYUTH HEOOXOAUMYIO B 3TOM CIy4yae HEMPEPHIBHOCTh TPAHYJIOMETPHUIECKOTO COCTa-
Ba (OT AUCIEPCHBIX YACTHUIl MUHEPAIHLHOTO MOPOIIKA 10 MAKCUMAJIbHO KPYIHBIX 3€-
peH 1eOHs WK IpaBusi). B 3ToM cMbICie BaKHO, 4TOOBI MECOK caM 00Jafasl Hempe-
PBIBHOM TpaHyJIOMETPHUEW, T.e. COJEepKal B OMPEACIIEHHBIX COOTHOIICHMSX 3€pHA
pasnoit kpynHoctu — ot 0,14 (0,16) no 5 mMm. Ilecok, mpumeHsieMbIii B acanbTobe-
TOHE, JOJKEH ObITh YuCThIM. CoJepKaHuE MbIICBUAHBIX U TIMHUCTBIX YacTHII, OII-
penensieMoe OTMy4YMBaHUEM, HE JOJDKHO IpeBbliath 3 % B mpupoanoM u 5 % B
ApoOJIEHOM TIeCKe, B TOM uncie HalOyxaroumux riamHucTeiX yactui — 0,5 u 1,0 % B
3aBHCHUMOCTH OT MapkH ac(haabToOeTOHa.

[IpuponHbIil ecok npu 00pabOTKe pacTBOPOM T'MIPOKCHIA HATpHsl (KOJIOpHU-
MeTpuyecKkas rnpoda Ha OpPraHWYECKHME NPHUMECH) HE JOJDKEH MpPHUIaBaTh PacTBOPY
OKpAacKy, COOTBETCTBYIOIIYIO HJIM TEMHEE STATOHA.

9.2.3. TpeboBaHHSA K MHHEPAABHOMY IIOPOIUKY
H MeTOAbI OLlEHKH €ro CBOHCTB

MuHepaiabHbIl MOPOIIOK TMPEACTABISAET COOOM MOMUAUCTIEPCHBIN MaTepual.
Ha ero nomto npuxoautcs 10 80 — 85 % cymmapHON MOBEPXHOCTH MHUHEPATBHBIX 3€-
peH acdanbroderoHa. OCHOBHOE Ha3HAYEHNUE MUHEPAJILHOTO MOPOLIKA KaK HalOJHU-
Tenass OMTyMa COCTOMT B TOM, YTOObI MEPEBECTH OOBEMHBII OUTYM B TJIEHOYHOE
(CTpYKTypHpOBaHHOE) COCTOSIHHE, B PE€3yJbTaTe YEro IMOBBIIIAIOTCA €ro BSI3KOCTb,
MIPOYHOCTh U TEIJIOCTOMKOCTh. J[pyroe Ha3HaueHHE MUHEPAIbHOTO MOPOILIKA — B 3a-
MOJIHEHUH MEJIKMX MYCTOT MEXKIY 3€pHaMU MecKa U TaKUM 0Opa30oM B MOBBIIICHUU
MJIOTHOCTU MUHEPAIBHOTO OCTOBA, CIEA0BATENIbHO, U MIIOTHOCTH ac(abTOOETOHA.

OpHopoiHasi cMeCh MHMHEPAIBbHOTO MOpOIIKa ¢ OUTYyMOM, Ha3blBaeMas ac-
(haJbTOBSKYIIMM, BBITIOTHIET POJIb CBSZYIOIIETO B acPaibTOOETOHE.

Y CcTaHOBNIEHO, YTO MPHU OINpPENEIECHHOM COOTHOIIEHUU OUTYM — MHUHEpaIbHBIN
MOPOILIOK JTOCTUTAeTCsl HAaUBBICIIASl MPOYHOCTh CHCTEMBI, 00pa3yeMoil STUMH MaTe-
puanamu. [lpu omnpeneneHHONW KOHIIEHTpAIMM MUHEPAJIBLHOTO IOPOIIKAa B OUTyMe
TOJII[MHA OUTYMHBIX IJICHOK Ha MOBEPXHOCTU €r0 YacTUI[ CTAHOBUTCA TaKOH, UTO
JOCTUTAETCA MaKCUMaJlbHAsl CTENeHb CTPYKTYpPUpPOBaHMs OUTyMa, a CJIeI0BaTENbHO,
Y MaKCHUMaJIbHAsl IPOYHOCTh KOHTAKTOB MEK]ly YaCTULIAMH.

Takum o0Opa3oM, BaXKHEUIIMMU CBOMCTBAMU MUHEPAJIILHOTO MOPOILKA SBIISIOT-
csl COCOOHOCTh K (DPM3MKO-XMMHYECKOMY B3aMMOECHCTBUIO C OUTYMOM U TOHKOCTb
ero u3Menp4eHus. B 3ToM cMbiciie HanydIlIe — MUHEpaIbHbIE TTOPOIIKH, MOTY4YeH-
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HbIE TOHKHM H3MEJbYECHUEM KapOOHATHBIX MOPOJI — H3BECTHIKOB U JOJOMHTOB. B
KauyeCTBE MUHEPAJIbHBIX MOPOIIKOB HAXOSAT MPUMEHEHHUE U MaTepHUalibl UCKYCCTBEH-
HOTO MPOUCXOXKICHUS, TaKUE KaK IIEMEHT, LIEMEHTHAsl MbLUIb, 30JIbI OT CXKUTAHMS Ka-
MEHHBIX yTJieH, TOHKOM3MEIbYEHHbIC METAJUTYPTUUECKHE MIJIaKH.

MuHepaibHble TOPOIIKK MO CBOMM CBOMCTBaM JOJIKHBI OTBEYAaTh TPEOOBAHU-
am ['OCT P 52129-2003 «Ilopoiiok MuUHEpanbHbIN AJi acPaibTOOETOHHBIX CMECEH.
Texuunueckue yciaous». K BaxHEHIIIMM KOHTPOIUPYEMBIM MTOKA3aTENsIM OTHOCSTCS:

— 3€pPHOBOM COCTaB;

— HaOyXaHue CMECH MOPOIIKa C OUTYMOM;

— TIOPUCTOCTH;

— BOJIOCTOMKOCTD;

— OUTYMOEMKOCTb.

Kak yxe oTMeuanoch, BakHEWIIEH OCOOEHHOCTbIO MUHEPAILHOTO MOPOIIKA,
00yCJIOBIIMBAIOIICH €ro aKTUBHYIO CTPYKTYpOOOpa3yIollyto poJib B achaibToOETOHE,
SBJISIETCSI BBICOKOPA3BUTAs yJi€NbHAS MOBEPXHOCTh. Y OOBIYHO MPUMEHSAEMBIX I10-
pomkoB oHa coctasiisgeT ot 2500 mo 5000 cM?/r. UeM Bbiie yAEIbHAs TIOBEPXHOCTH B
yYKa3aHHBIX Tpe/esiax, TeM B OOJIbIIEeH CTEMEHU MPOSIBISETCS CTPYKTYPHUPYIOIIEe
BIIMSIHUE Ha OUTYM MHUHEPAJIBHOIO MOPOIIKA, a CIEAOBATENIbHO, U BBIIIE €r0 POJib B
acanpTobeToHe. OJIHAKO TPHU OYEHb BBICOKOW TUCHEPCHOCTH MUHEPAIBHOTO TO-
pOIIIKa €ro MOJIOKUTEIbHOE BIMSHUE CHIKAETCSA BCIEACTBUE arperupoBaHusi Hanbo-
nee Menkux yacTtuil. OOpasyromiecs Mpu 3TOM arperatbl YacTHI] HE TOJIbKO CHIDKA-
10T 3O (PEKTUBHYIO YACIBHYIO ITOBEPXHOCTH MOPOIITKA, HO U TMOHIKAIOT TUIOTHOCTh U
KOPPO3HMOHHYIO YCTOMYHMBOCTH acdanbrodeToHa. ONTUMaIbHONW CUMTAETCS AHUCIIepC-
HOCTh TMOPOIIKA, IPU KOTOPOW €ro yJelbHas NOBEpXHOCTh coctaBiser 4000 —
5000 r/cm®.

B acdanproberoHax U Apyrux OMTYMOMHUHEPAIbHBIX CMECAX MPUMEHSIOT He-
AKTUBUPOBAHHBIC U AaKTUBUPOBAHHBIE MUHEPAIbHBIE TTOPOIIKU ABYX MAPOK:

MII-1 — HeakTUBHUPOBAHHBIE W AKTUBHUPOBAHHBIC MOPOIIKUA M3 OCATOYHBIX
(kapOOHATHBIX ) TOPHBIX TOPOJ U MIOPOIIKHA U3 OUTYMUHO3HBIX TIOPO/I;

MII-2 — mopomiku U3 HEKapOOHATHBIX TOPHBIX MOPOJI, TBEPIBIX W MOPOIIKO-
BBIX OTXOJI0OB IPOMBIIIJIEHHOTO TTPOU3BOJICTBA.

MuHepaibHbIe TOPOITKHA TOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM, TTPUBEICH-
HbIM B Tabi. 16.

I'panynomerpuyecknii cocTaB MHUHEPAIbHOTO MOPOIIKA OMPEACISIIOT MOK-
PBIM €ro pacceBOM Hepe3 cuTa ¢ oTBepcTusiMu pazmepom 1,25; 0,315 u 0,071 mm.
KonmuecTBo MaTepuana, MpoXosIIero 4Yepe3 3T CUTa, TOJDKHO OBITh HE MEHee yKa-
3aHHBIX B Ta0HIE]6.

Ha0yxanme MUHEPAJIBHBIX TMOPOIIKOB OIMPEACISIOT MPH HACHIIICHUN BOOM
MoJl BaKyyMmoM 00pa3iioB, 0OTOPMOBAHHBIX U3 CMECEH, COCTOSAIUX U3 OMTyMa U MU-
HEpaJIbHOTO Topotka. J[Jig 3Toro nmpody BBHICYNIEHHOTO HEAaKTWUBHUPOBAHHOTO MHHE-
pansHoro mopomka (100 r) pasorpesaror g0 150 — 160 °C, akTHBHPOBAHHOTO — 0
135 — 140 °C u cmemmBarot ¢ pazorpetbimM 10 140 — 160 °C 6GutymMoM 10 MOTydeHUsI
omHOpOoHOM cMmech. KommdyecTBo OuTyma moaduparoT Takum 00pa3om, YTOOBI BOJIO-
HACBIINIEHNE TI0 00BbEMY 00pa3IOB U3 CMECH MOPOIIKA ¢ OUTYMOM TOCJIE HACHIIICHHUS
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UX BOJIOM B YCJOBHUSX BaKyymMa M IOCJIEIYIOUIErO BBIACPKUBAHMS B ropsyeid BOJAE
HaXouJI0Ch B nipeaenax oT 4 1o 5 %. Jlng ycraHoBiIeHUs: TpeOyeMOro COOTHOIICHHUS
B CMECH MOpOIIKa U OWTyma, MpU KOTOPOM BOJIOHACHIILIEHHE O0Opa3IoB OyAeT co-
CTaBJATH OT 4 10 5 %, TOTOBAT MOCJIEIOBATEIHLHO HECKOJIBKO CMECEH C pa3HbIM CO-
Jep>)KaHueM OuTyma.

Tabnuya 16

IToxka3zaresm CBOMCTB MUHEPAJIbHBIX IMOPOIIKOB

3HaueHue JUIsl IOPOUIKA MapKH

H MII-1
aMMCHOBAHHE ITOKA3aTeIs - -
HeakTuBupoBaHHbBIN | AKTUBUPOBAHHBII MII-2
MTOPOIIIOK MTOPOIIIOK
3epHOBOM cocTaB, % 1O Macce:
menpye 1, 25 Mm He menee 100 He menee 100 He menee 95
" 0,315 Mm He menee 90 He menee 90 Ot 80 o 95
" 0,071 Mmm Ot 70 o 80 Ot 70 o 80 He menee 60
ITopuctocts, %, He Ooee 35 30 40
HalOyxanwue 06pa3ug)B M3 CMECH I10- 25 18 3.0
poika ¢ burymom, %, He Oolee
BonocTtoiikocTs 00pa3iioB U3 cMecu 0,7
He nopmupyercs
MOPOIIIKa ¢ OUTYMOM HE MEHee
[Tokazarenr OUTYMOEMKOCTH, T, HE 80
To xe
Oolee
Bnaxxnocts, % no macce, He 0osee 1,0 \ He nopmupyercs 2,5

Ilpumeyanue. B MuHepanpHOM MOPOIIKE, MOJYy4a€MOM M3 FOPHOM MOPOJbI, MPOYHOCTH Ha
cxatre kotopoil Beiie 40 Mlla, cogeprxanue 3epen menbue 0,071 MM omyckaercs Ha 5 % MeHb-
111€ YKa3aHHOTO B TaOJHIIe.

OpueHTUpOBOYHBINA pacxo] Outyma, % Macchl MUHEPaJIbHOIO MOPOILIKA, CO-
CTaBJIISICT:

JUTSI akTUBUPOBaHHBIX — 10 — 15;

HEaKTUBHPOBaHHBIX — 13 — 18;

OTXOJIOB MPOMBIIIJICHHOTO MPOou3BojicTBa — 25 — 30.

W3 npuroToBieHHBIX cMeced (POPMYIOT HE MEHee TpeX HUIUHIPUYECKUX 00-
pa3lioB AUAMETPOM U BBICOTOM 25 MM, YIUIOTHSIS cMech moj aaBieHuem 10 MIla B
TeueHue 3 MUH. 3aTeM 00pasIlbl M3BJICKAIOT U3 (POPMBI, Yepe3 CYTKH B3BEIIMBAIOT
CHayaJla Ha BO3JyXe, a 3aTE€M B BOJE, MOCJIE YEro WX YCTAaHABIMBAIOT B BAKyyM-
prbOp MOrPyKEHHBIMH B BOIy ¢ Temreparypoii 20 °C 1 moaBepraiT BaKyyMHPOBa-
Huto B Teuenue 1,0 4 ipu ocrarounoMm aasieHuu He 6osee 2000 I1a (15 mm pT. cT.).
ITocne aToro napieHue B BaKyyM-NpUOOpe OBOJAT A0 aTMoc(epHoro, a oOpasiibl
yepe3 30 MUH MEPEHOCAT B COCYJ, B KOTOPOM HAaXOIUTCA BOJa C TeMmIlepaTypou
60 °C. Uepes 4 1 0Opasipl CHOBA IMOMEMIAIOT B BOAy ¢ Temmeparypoii 20 °C Ha 16 —
18 4, mocine yero B3BEIIMBAIOT HA BO3/IYXE U B BOJIE.

HaGyxanue obpasia B mporieHTax 00bemMa BBIUUCISIOT 110 hopMyie:




62
H= (m, —m,)—(m-m,) %100, (10)

m-—m,
rie M — Macca o0opasiia Ha BO3yXe /10 HaChIIIEHNUs BOJAOW, I; My — TO K€, B BOAE, T;
m, — Macca oOpa3la Ha BO3/lyXe MOCJIe HAChIIIEHHs BOJOM, T; M3 — TO ke, B BOJE, T.

3a BeIMUMHY HaOyXaHUs IPUHUMAIOT Cpe/lHee apu(pMETHUYECKOE TPEX OIpeie-
nenuii. HaGyxanue oOpa3ioB JOMKHO OBITH HE Oojiee 3HAYEHWM, NMPUBEICHHBIX B
Tabi. 16.

IopucrocTh MUHEPATBHOTO MOPOILIKA ONPENESAIOT PACUETOM HAa OCHOBAHHUH
IIPEABAPUTEIIEHO YCTAHOBIICHHBIX €I0 NCTUHHOW U CPETHEN INIOTHOCTEN.

HcTUHHYIO TUIOTHOCTH OMPEACNAIOT C TMOMOIIBI0 KOJMObI-o0beMomepa Jle-
HlaTenbe. CpenHIO MIOTHOCTH OMPENEISIOT IeJICHHEM Macchl 00pasia IMIHHIPH-
yeckoi (popMmbl (quameTp U BbicoTa 50 MM), MOJTYYEHHOIO YIJIOTHEHUEM MHUHEpab-
HOTO MOpoIIKa B cTainbHOU (hopme nox aasienueM 40 Mlla, Ha ero o6beMm.

[TopucTocTh BEIYUCIAIOT 1O (hopmyIie:

p

1= (1_pﬂ}<100%, (11)
Pun

e Pyn — MCTHHHAS IUIOTHOCTH MHHEPATBHOTO IOPOLIKA, T/CM°; py,” — CPEmHSs

IIOTHOCT MHHEPAIBHOTO [IOPOIIKA, I/CM .

butymoemMkocTb, oOmpenenseMyio TOJIBKO JUIsl MHHEPaJbHOTO MOPOIIKa
MII-2, onienuBatot cienyrouuM odpaszom. B papdopoByro yamiky orBemmBaor 15 r
MHUHEPaJIBHOTO Macia, B KOTOPOE HEOOIBIIMMH MOPIUIMHU JTI00ABIISIIOT MUHEPATbHBIN
MOPOILIOK, U TIIATENIbHO nepememuBatoT. Korna cMmecs npruodpeTeT nactoo0pa3Hyro
KOHCHCTEHIINIO, €€ YKIIAJBIBAIOT B METAILTHYECKYIO YAIIKY, BHITJIQKUBAIOT HITIATEIEM
BPOBEHb C KpasiMU U CTaBAT Ha MOJACTaBKY npudopa Buka ¢ nectukom. Ha Bepxuei
IUIOMIA/IKE CTEPKHA MPHOOpa JOHKEH OBITh YKPEIIJICH TOTIOTHUTEIBHBINA TPy3 Maccon
170 r.

[lecTnk MOABOIAT K MOBEPXHOCTH CMECH, OTMEUAIOT MOJIOKEHHUE YKa3aTelsl 1Mo
1IKajie, 3aTeM nogHuMaroT Ha 20 MM U 0CBOOOXIat0T, 1aBasi CBOOOIHO ymacTh. [ny-
OWHa MOTPYXEHUS MeCTUKA JOJKHA ObITh 8 MM. Eciii oHa mMmeeT npyroe 3Ha4YeHHe,
TO HEOOXOIMMO MPUTOTOBUTH HOBYIO CMEChH C APYTUM COJIep>KaHUEM MOPOIIIKA.

[TokazaTenb OUTYMOEMKOCTH BBIUUCISIOT 1O (hopMyJIe:

mszlf’% x100 % , (12)

IJIe Py — HCTHHHAS TUTOTHOCTh MUHEPAIBHOrO MOPOMIKa, I/cM’; Q — KOJIMYECTBO Mo-
polka B cMecH ¢ 15 r macina, npu KOTOpoM TiiyOMHa MOTrpyKEeHUs NECTHKA B CMECh
paBHa 8 MM.

BopocroiikocTh 00pa3noB U3 cMecu OMTymMa ¢ MUHEpaIbHBIM nopomkom MIT-
2 OIIEHWBAETCS WCTBITAHUEM O00pPa3I[0B, U3TOTOBIEHHBIX TaKUM e 00pa3oM, 4TO U
IIpH OlpeeieHn Ha0yxaHus. [{s ucnplTaHus U3roTaBIMBAIOT HE MeHee 6 00pa3IoB
JAMaMETPOM M BBICOTOM 25 MM, OJIHY TIOJIOBUHY M3 KOTOPHIX BBIAEPKUBAIOT B BOJIEC, a
BTOPYIO — HACBIIAIOT BOAOW MO BaKyyMOM M BBIACPKHBAIOT B ropsueil Bojae (Tak
e, KaK U Mpu onpeneneHun Hadyxanus). [logroroBnenHsie Takum oOpazoM oOpa3s-
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LBl UCIIBITBIBAIOT Ha CxkaTue. Bomocronkocts K,y CMeCcH MUHEpAIBHOTO MOPOIIIKA C
OMTYMOM BBIYMCIISIOT 1O (popMmyiie:

Ko =22 (13)
rie R,y — mpeaen mpoYHOCTH TpHU CKaTUU 00pas3loB MOCIE HACBHIIEHUS BOJOMH,
Mlla; R — npeaen mpo4YHOCTH MPHU CHKATUU 00pa3LOB, BHIAECPKAHHBIX B BOJIE IMEPE]
ucneiTanuem, MIIa.

B mnpaktuke Bce 0ojee MIHMPOKOE NMPUMEHEHHE HAaXOIAT AKTHBHPOBAHHbBIE
MUHEepaiabHble TOpOoKU. CyTh aKTHUBALlMKM MOPOUIKOB 3aKIIFOYAETCS B CO3JaHUU Ha
MOBEPXHOCTU UX YACTHII aICOPOIIMOHHOTO cosi Outyma. Kak n3BectHo, OUTyM B Ta-
KHX CJIOSIX, HAXOJSCh B BBICOKOCTPYKTYPHUPOBAHHOM COCTOSIHUM, IPEJICTABIIAET CO-
00l CTPYKTYpHO-MEXaHUYECKUI Oapbep, XeMOCOPOIIMOHHO CBA3aHHBIM C MOBEPXHO-
CTBIO. 32 CUET 3TOTO 3HAYUTEIBHO 00JIETYAeTCsl CMAaUMBAaHUE aKTUBUPOBAHHBIX JIHC-
MEPCHBIX YacTUI] OUTYMOM, B Pe3yJbTaTe YEro MUHEPaIbHBIN MOPOIIOK CIIOCOOCTBY-
€T mepeBoAy OoJiblIeil yacTu OUTyMa B CTPYKTYpUPOBAHHOE COCTOSIHME. B CBsi3u ¢
STUM OCHOBHAsl (DYHKLMS MUHEPAIbHOIO MOPOILIKA KaK MUKPOHAIIOJHUTENS OUTyMa,
COCTOSIIIas B TOM, YTOOBI MEPEBOJUTH OOBEMHBIH OUTYM B IUIEHOUHOE (CTPYKTYpH-
POBAaHHOE) COCTOSTHUE, BBINIOJIHAETCS] aKTUBUPOBAHHBIM IMOPOIIKOM Oosiee 3PpHeKTHB-
HO, YeM HEaKTHBUPOBAHHBIM.

AxtuBupymouyto cmech (0utyMm + [IAB) BBOAST B MENBHUIY OJHOBPEMEHHO C
MarepuanioM, NOJAJeXalluM H3MEIb4YeHHI0. B mpouecce pa3Mona 4acTUIbl MHUHE-
paJbHOTO TOPOIIKA MOKPBIBAIOTCA CIIOEM OUTYyMa, TOJIIMHA KOTOPOTO COCTABIISIET
0,01 — 0,1 mxm. OOGBIYHO 7SI IOTYYEHHUS] aKTUBUPOBAHHOTO MUHEPATHFHOTO IMTOPOIIKA
HeoOxoaumo oT 1,5 1o 2,5 % akTuBUpyIOLIEH cMecH OT Macchl U3MENbYAEMOI0 Ma-
Tepuana.

AKTUBUPOBaHHBI MUHEPATHHBIM MOPOIIOK 00J1aiaeT CBOMCTBaMH TUIPOdoO-
HOTO0 MaTepHuaja M MPaKTUYECKH HE CMAayMBaEeTCsl BOJOW. JTO 00JieryaeT ero TpaHc-
IIOPTUPOBAHUE, XPAHEHNE U IPUMEHEHUE.

AcdanbTo0eTOHBI, COAEpKallMe aKTHUBUPOBAHHBIA MHUHEpPaJIbHBI MOPOLIOK,
OTJIMYAKOTCA TOBBIIIEHHOW MPOYHOCTBIO, IUIOTHOCTBIO U TEILUIOYCTOMYMBOCTHIO. Pac-
X0J1 OUTyMa B HUX MEHbIIIE, YeM IIPH UCIIOJIb30BAHUH HEAKTUBUPOBAHHBIX MIOPOIIKOB.

Oco0oe 3HaueHHe NPHOOPETAeT aKTUBHUPOBAHWE MHUHEPAIBHBIX MOPOIIKOB B
OMTYMOMUHEPAIBbHBIX CMECSAX, MCHOJb3YEMbIX IJIsi YCTPOMCTBAa OOJIETYEHHBIX IO-
KpbITHil. K aKTUBUPOBaHHBIM MHUHEPAJILHBIM MOPOIIKAM MPEAbSIBISIOTCS MOBBIIICH-
HbIe TPEOOBaHUS 10 3ePHOBOMY cocTaBy (mpoxoj yepe3 cuto 0,071 mm Gonee 80 %),
nopuctoctu (He 6onee 30 %), Habyxanwuio (He 6omee 1,8 %).

10. OCHOBBI TEXHOAOT'HH NIPHI'OTOBAEHHS, YKAAAKH
H YIIAOTHEHHS achaAabTOOETOHHBIX CMeCceH

Texnonorus acganbTo6eToHa — 3TO COBOKYIHOCThH CIIOCOOOB BBINIOJHEHUS B
OTIpE/ICNICHHON TOCJIE0BAaTeIbHOCTH OMNEpaluid, PEKUMbI U TapaMeTpbl KOTOPBIX
o0OecrneunBaroT MOTy4YeHHEe MaTeprasa ¢ 3aJaHHbBIMU CBOWCTBaMU MPH pallMOHAILHOM
MCIIOJIb30BaHUHU BCEX PECYpPCOB (MaTepUajoB, MAIllMH, 3HEPTUHU, TPYIOBbIX 3aTpaT U
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ap.). Bece 3T cmocoObl B paMKax TEXHOJIOTHYECKOTO MPOIecca Peain3yroTCs B Ore-
panusix, SBJISIIOIIUXCS €70 COCTaBHBIMU YaCTSAMM.

TexHoJIOrHYECKU MpOolecC MPUTOTOBJIEHUS M HMCIOJIB30BaHHS achaibTole-
TOHHBIX CMECEH HE3aBUCHUMO OT MX Ha3HAUCHHMS CKIIQJIBIBACTCS W3 CICAYIOIIMX OIle-
panuii:

— BBIOOP MCXOJHBIX MAaTEPHAJIOB, OICHKA WX KaueCTBEHHBIX XapaKTEPUCTUK U
noAroToBKa (oborareHue, GpakiMOHUPOBaHUE, MOAUDUKALINS, APOOICHUE, TOMOI,
CyILIKa U Jp.);

— IPOEKTHPOBaHNE COCTaBa achaabToOETOHA,;

— MPUTOTOBJICHUE ac(PaTbTOOCTOHHBIX CMECEH;

— YKJIaJIKa ¥ YIJIOTHEHHE CMECEH;

— KOHTPOJIb KauecTBa pabOT MO MPUTOTOBJICHUIO, YKJIAJAKE U YIUIOTHECHHUIO ac-
(banbTOOETOHHBIX CMECEH.

10.1. BeIOOp M MOATOTOBKA HCXOAHBIX MaTE€PHAAOB

Br16op 1 moaroToBka MCXOAHBIX MAaTEpPHANIOB JJIsl MPUTOTOBIEHUS achanbro-
OCTOHHBIX CMECE MPOU3BOJATCA B COOTBETCTBUU C JECHCTBYIOIIMMU HOPMATHUBHO-
texuudyeckumu gokymeHtamu (I'OCT, TY u ap.). HemocpenctBeHHOE HCIOJIb30BA-
HUE MCXOJHBIX MAaTEepPHAJIOB, MOCTyMNAIONUX Ha ac(harbTOOCTOHHBIN 3aBOJI, HE BCErIa
okaspiBaeTcsa dPGHEKTUBHBIM U TOMYCTUMBIM. B OOJBIIMHCTBE CIydacB BO3HUKACT
HEOOXOJAMMOCTh YIIyYIlIaTh WX KA4eCTBCHHBIC IMOKA3aTEIM C ITOMOIIBIO JOTOTHU-
TEIBHBIX TEXHOJOTUUECKUX MEPOTPUATHN, K YUCTY KOTOPBIX OTHOCSTCS:

—THiaTeapHoe (pakIMOHUpOBaHUE IICOHS (TpaBusi), T.€. pa3AciiCHUE TOCTY-
TMAIOIIETO Ha 3aBOJ] MaTepuaia Ha oTaenbHbie Gpakmu: 5 — 10, 10 — 20 u 20 — 40 mm.
Jlo3upoBaHue OTHOPA3MEPHBIX OTTPOXOUYCHHBIX (YPAKIIMA TIO3BOJISIET BHIICPKUBATH B
CTPOTO 3aJlaHHBIX TIpeaesiax TPaHYJIOMETPUUYSCKHA COCTaB MHHEPATLHON CMECH W
00ecTieYnTh OTHOPOAHOCTH TOTOBOM ac(habTOOCTOHHON CMECH;

—aKTUBUPOBAHUE TTOBEPXHOCTH 3€PEH MICOHS U3BECTHIO JIJISl YIYUIICHUS CIICTI-
JeHuss ux ¢ outymom. TakoW akTHUBAIMM TOJIBEPraroT Mme0eHb U3 KHUCIBIX MOPOJ
(xBapuuTa, TpaxuTa, aHaesuTa u Ap.). Ee mpousBoaaT 1mbo MOKPHIM CIIOCOOOM Ha
MOCJIETHEN CTaluU MPOMBIBKU IIEOHS C UCIIOIh30BAHUEM M3BECTKOBOTO MOJIOKA, JIU-
00 cyxum criocoOom, 100aBIIsisl U3BECTh-TYNIOHKY B KosmyecTBe 1,5 — 3 % B acdanb-
TOCMECHUTENh TIepe/] TTo1aueii B HEro OUTyMa,

— ()pakIMOHHPOBAHUE MECKOB Ha JIBE WK OOJIbIIee KOJIMYECTBO (PpaKiuii, 10-
3HPYEMBIX 3aTE€M ITOCJICIOBATEILHO B CTPOTO OMPEICICHHBIX KOJUYCCTBAX;

— nobaBJieHUE K TMPUPOIHBIM IECKaM, TIPU HEYAOBIICTBOPUTEIIBHOM HX TpaHy-
JIOMETPUYECKOM COCTaBE, OTCEBOB JIPOOJICHHS KaMHs Ha 1€0€Hb WM JAPOOJIECHOTO
MeCKa;

— (U3UKO-MEXaHWYECKas aKTHBAIUS TECKa MyTeM 0OpabOTKU €ro M3BECThIO-
MyIIOHKOW, BBOJUMOM B KonmdecTBe 3 — 4 % mo macce. AKTUBAIMIO TTPOU3BOJIST B
MenbHUIAX. [Ipu paszapoOieHnn 3epeH Tecka CBeXeoOpa3oBaHHBIE MOBEPXHOCTU
KBapila MHTEHCUBHO aJICOPOUPYIOT U3BECTh, B PE3YJITATE YETO YJIYUIIAeTCs CIEre-
HUE MecKa ¢ OUTyMOM;
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— aKTUBAIMS MUHEPAIBHOTO MOPOIITKA MOBEPXHOCTHO-aKTUBHBIMHU BEIIIECTBAMH
¢ OUTYMOM, B3STBIMHU B COOTHOIICHNH 1:1;

— YJIyd4IlIeHWe CBOWCTB OMTyMa ITyTeM BBEJICHHUS B €r0 COCTaB Pa3IMYHBIX J10O-
0aBoK (IIaCTUPUIIUPYIOUTUX, MOAUPUIIUPYIOIINX, KOMIIO3UIIMOHHBIX U JIP.).

10.2. IIpuroToBaeHHEe acharbTOOETOHHBIX CMeCceH

[TpuroTtoBnenue achanbTOOETOHHBIX CMECEi OCYIIeCTBIAETCS Ha acanbTole-
TOHHBIX 3aBojiax (AB3) cranmmoHapHBIX WM BpeMEHHBIX. B roponax, rae acdanbTo-
OEeTOHHBIE CMECH HCIIONB3YIOT JIJIsl YCTPOICTBA M PEMOHTA YL, TPOTYapoB, IUIOIIa-
7el 1 1p., OOBIYHO AeHCTBYIOT cTannoHapHbie AB3. Jliis cTpouTenbcTBa JOPOT MEXK-
Iy HAaceJEeHHbIMU IIyHKTaMHU COOPYKalOT BpEeMEHHbIE 3aBojabl. VX pacnomararor
BJIOJIb CTPOSAILUXCS JIOPOT, HO C YYETOM KEJIE3HOJIOPOKHBIX CTAHIUN U TOIBE3IHBIX
MyTel g JTOCTaBKM MAaTE€pHaloOB M IO BO3MOXXHOCTU OJIMDKE K MECTOPOKICHUSM
MUHEPAJIBHBIX COCTABIAIOIIUX acdanbrodeToHa. PaccTosiHMe MeEXIy COCETHUMHU
ADB3 Ha3zHa4arT 110 MAKCUMAJIBHO BO3MOXHOW MPOJIOJKUTEIBHOCTH TPAHCIIOPTUPO-
BaHUs ropsuux acanbToOETOHHBIX cMmeceil. OObIUHO Takue 3aBOjAbI PabOTAIOT Ha
olHOM MecTe 1 — 2 roza, mociie 4ero ux JEMOHTUPYIOT U COOMpPAIOT HA HOBOM MECTE.

IIpu ycTpoiCcTBE JOPOT € MCIOJIB30BAHUEM XOJIOJHBIX CMECEH NalbHOCThH Ie-
PEBO3KM HE MMeeT 3HaueHUs. [loaToMy Takue cMecu roToBST, Kak MPaBUJIO, HA CTa-
LMOHAPHBIX 3aBOJAAX.

B coctaB AB3 BXoadT cneayromniye nexa u ciyxO0bl:

— OUTYMHBIN 11eX (OUTYyMHOE XO3SHMCTBO), BKIIIOYAIOIIUA OMTYyMOXpPAaHWIHIIE,
OUTYMOIUIaBUIIbHBIE KOTIIbI, OUTYMOIIPOBO/IBI M1 HACOCHBIE CTaHIIUH;

— CKJIaJIbl MUHEPAJIbHBIX MaTE€pPHaNoOB, 000OPYIOBAHHBIE MEXAHU3MaMU ISl UX
BBITPY3KH, CKIaJIUPOBAHUS U BHYTPUIIPOU3BOJICTBEHHOI'O TPAHCIIOPTUPOBAHMUS;

— JIpOOUIIbHO-COPTUPOBOYHBIA WEX Uil MONy4YeHHUs (PpaKIuOHUPOBAHHOIO
1eOHs;

— MIOMOJIBHBIN 1€X JIJIs1 TPOU3BO/ICTBA MUHEPAIILHOTO MOPOIIIKA;

— CMECHUTEJIBHBIN 11€X, COCTOSALIMI U3 MAIIMH U YCTAaHOBOK, MPEIHA3HAYECHHBIX
IUTs1 JO3UPOBAHUS UCXOJHBIX MAaTEPUAIIOB U UX CMEIINBAHUS;

— BCIIOMOTaTeNbHBIE CIYXKObI: SHEPrOCHIIOBOE M MApOCHIIOBOE XO35HCTBA, Ja-
Oopatopusi, pPeMOHTHbIE MAaCTEPCKHE, OBITOBBIC TOMEILIEHUS U .

Ecnu ¢pakunoHnpoBaHHbIN 111€0€Hb 1 MUHEPAIbHBIN MOPOILIOK MOCTYNAOT Ha
AB3 co cnenranu3upoBaHHBIX MPEANPUATHNA, TO COOTBETCTBYIOIIME Iexa (IpOOUIb-
HO-COPTUPOBOYHBIN U MOMOJIbHBIN) B €r0 COCTABE MOTYT OTCYTCTBOBATh.

butrym nocrynaer Ha Ab3 B 3aBUCMMOCTH OT BSI3KOCTU Ha KEJIE€3HOAOPOKHBIX
miaTpopMax WM B BaroHax, B OyHKEpHBIX MOJIyBaroHax WJIM LHMCTepHax. butym
TBEPJBIX MAPOK XPAHUTCS B KPBITHIX CKJIaJaxX B OyXTax, a BA3KUX — B OUTyMOXpaHHU-
JMIIAax, 000pYJOBaHHBIX [TOI0IPEBOM.

butym 3arpyxaioT B OUTyMOIUIaBHJIbHBIE KOTJIBI, TJI€ pa3orpeBaroT A0 pado-
yux Temneparyp. OTHOBPEMEHHO C Pa30rpeBOM MPOUCXOIUT 00€3BOKUBAHUE OUTY-
Ma ¥ IIpU HEOOXOJMMOCTH CMEIIMBAaHHUE C Jo0aBKaMU (pa3KMUKAIOIMIMMHU, MOJIU(H-
[UPYIOMUMH, TIACTUGUIUPYIOIUME U Ap.). [[oAroToBICHHBIN OUTYM MO CHCTEME
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OUTYMOTIPOBOJIOB HACOCAMU IMOJAETCs B ac(PalbTOCMECUTEIbHYIO YCTAHOBKY JIJIS J10-
3UPOBAHUS B CMECHUTEIIb.

CxJaibl MUHEpAJIbHBIX MaTepUaNIOB, TOTOBBIX K MIPUMEHEHUIO, pacloiaraiT B
HEMOCPEJICTBEHHON OJM30CTU K ac(albTOOETOHHBIM YCTaHOBKaM, a TPEOYIOIIMX
peIBapUTEIbHOM MepepaboTKU — K COOTBETCTBYIOIIMM IiexaM. PekoMeHtyeTcs ycT-
pauBaTh KpBITbIE CKJIaJbl WJIM HaBechl, oOecreuuBaromme xpanenue 10 — 15-
JTHEBHOTO 3amnaca 1ieOHs u necka. [loctynaromuii Ha 3aBOJ] WM TPUTOTOBJICHHBINA HA
MecTe (B TMOMOJIBHBIX yCTaHOBKAaX) MHMHEPAIbHBIN MOPOLIOK XPaHST B 3aKPBITHIX
OYHKEpHBIX CKJIaJlaX UM CUII0CAaX, 000PYIOBAHHBIX MTHEBMOTPAHCIIOPTOM.

TexHonornyeckuit MpoIecc NPUTrOTOBICHUSI achanbTOOCTOHHONW CMECH BKJIIO-
YaeT CJIECAYIOIINE Olepaluu:

— OJITOTOBKY MUHEPaJIbHBIX MaTepUaOB: MOJauy CO CKJIaga U IpeaBapUTEb-
HOE JTO3UPOBAHUE, CYIIKY M HarpeB 10 paboueil TeMreparypsl mebHs u necka. Mu-
HEPaJIbHBIN MMOPOIIOK CYIIKU U HAarpeBa He TpeOyeT;

— MOJTOTOBKY OWUTyMa: Mojady U3 OMTYMOXpaHUJIUIIA B OMTYMOIUIaABUIIbHBIC
KOTJIbI, HAarpeB 10 paboueill TeMiieparypbl, 00€3BOKMBaHUE, BBEJICHUE B HEOOXOAU-
MbIX cinydasx [TAB u apyrux no6aBok, J0o3upoBaHHUE MEepe 01aueii B CMECUTEND;

— MepeMelIMBaHNe MUHEPAJIbHBIX MaTEpUAOB ¢ OUTYMOM U BBITPY3KY FOTOBOM
ac(anbToOETOHHON cMecU B OyHKEp-HAKOIUTENb UM Ky30B aBTOCAaMOCBaJIa.

OcHoBoii AB3 sBnseTcss acganbTOCMECUTENBbHOE 000PYJOBaHHE, IMPEICTAB-
nssomee co00il KOMIUIEKT, BKIIIOUYAIOIIMKA CYIIWJIBHBIA arperatr ¢ MmuTaTelneM Ui
MIPEBAPUTEILHOTO (OPUEHTUPOBOYHOIO) JO3WPOBAHUS TMECKAa U IIEOHS, TOpSUMiA
AIIEBATOP JUISA MOJAYM Pa30TPETHIX Mecka U IeOHsA Ha TPOXOUYEHUE, TPOXOT TS pas-
JICJIEHUs] Pa30TPETOi MecuaHo-1eOCHOYHON CMECH Ha OTAENbHBIC (PpaKkIUy 1 TOIaUH
UX B OTCEKH ropsuero OyHKepa, dJIeBaTop AJIs MOAa4d MUHEPATBLHOTO MOPOIIKa, CHC-
TEMy J03aTOPOB JIJISl IO3UPOBAHUS BCEX COCTABJISIIOIIMX CMECH U MOJA4YHM WX B CMe-
CUTEJb, JIONACTHOM CMECHUTENb MEPHOAMYECKOr0 WM HENPEPHIBHOTO NEUCTBUS U
OyHKep-HaKOIUTEIb Il pUeMa roToBo# achaibToOOETOHHOM CMECH.

[Io KOMIIOHOBKE OCHOBHBIX arperaToB pa3jinyaroT ABa TUMa achaabTOCMECH-
Tenel — OamleHHbI 1 nmapTepHblid. B cMmecutensx GaiieHHOTO THUMAa KOMIOHOBKA
arperaToB pa3BUBACTCS B BEPTHUKAJIHLHOM HAINPABJICHHH, B CMECUTENSIX MapTEPHOTO
THUIIAa — B TOPU3OHTAILHOM. 1o mpuHImmy paboTsl achaabTOCMECUTENN ObIBAIOT IIUK-
JMYECKOro (MEePHUOJUYECKOr0) UM HEMpephIBHOTO eicTBUsA. OHU MOTYT paboTaTh B
aBTOMATUYECKOM WJIM TUCTAHIIMOHHOM PEXKHMMax yrpasieHus. [[pon3BoAUTEILHOCTh
CMECHUTEJIbHBIX YCTAaHOBOK cocTaBisieT oT 25 — 50 g0 100 — 200 1/4.

AcdarbTocMeCcuTeNM MUKINYECKOTO JACUCTBUS MPUHYIUTEIHHOTO MEePEMEIIH-
Banus (J[-508-2A, J1-817-2, JI-645-3 np.) sIBASIIOTCS OCHOBHBIMHU U NPEIHA3HAYEHBI
TS BBITTyCKa BCEX THIIOB U BUOB CMECEH.

Cxema cMmecurenbHoll yctaHoBku J[-508-2A mpou3BOAMTENBHOCTHIO 25 T/4
npencraBieHa Ha puc.lS. [IpeaBapuTenbHO OTAO3MpPOBaHHBIE 1IEOCHb U TMECOK MO-
JAI0TCS MHUTaTeNIeM | Ha «XOJIOHBINY KOBIIOBBINA 3JIEBATOP 2, a OTCI0/Ia — B CYIINIIb-
HbIl O6apaban 3. [IpocymieHHbie ¥ HarpeThie B CYIIWIbHOM OapabaHe 10 pabodmx
temreparyp (s ropsunx cmeceit 200 — 220 °C, s xonoausix — 115 — 125 °C) me-
COK U 11e0€Hb 3JeBaTOPOM 4 MOAAIOTCS Ha TPOXOT 5, KOTOPBIM PacCOPTUPOBBIBAETCS
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Ha OTJIeJbHBIC (PPAKINK, MOCTYMAIOIINE B COOTBETCTBYIONINE OTCEKU ropsiuero OyH-
kepa 6. MuHepanbHbIii TOPOIIOK B XOJOJHOM BHJIE MOJAETCS 3JEBATOPOM 7 HEMO-
CPEIICTBEHHO B OT/ICJIbHBIN OTCEK ropsiuero OyHKepa, IJie¢ HEMHOTO IIPOrpeBaeTCsl.
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Puc. 15. Cxema achanprocmecutens J1-508-2A

N3 oTcexoB ropsiuero OyHKepa MUHEpaJIbHbIE MaTepuaibl Yepe3 3aTBOPHI MO-
NaJaroT B BECOBOM KOBII 8, T/le TOOYEPEAHO (CYMMUPOBAHUEM HABECOK) B3BEILUBA-
I0TCS B TpeOyeMOl PONOPIUH Ha OJIMH 3aMEC, CCBINAIOTCA B JIONACTHYIO MEIIANKY 9,
KyJla MOCJI€ MEPEMENIMBAHUS MUHEPAIBHBIX COCTaBISAOMMX B TeueHne 10 — 20 ¢
BBOJIAT OTJO3UPOBAHHOE KOJIMYECTBO OuTyMma. IlepemeninBanne Bcex KOMIOHEHTOB
oaHoro 3ameca Mmaccoit 600 kr nponomxaercs 60 — 80 c.

B acanbrocmecuTensix ¢ Melaakoil HeMpepbIBHOTO AeCcTBUS (Hampumep, -
645-3) ppakuroHNpPOBAHHBI MHHEPAIBbHBIN MaTepuanl U3 TOPSTYUX OYHKEPOB T03H-
PYIOT JICHTOYHBIMH J103aTOPaMH HEMPEPHIBHOTO ACHCTBUS, MUHEPAIbHBINA MOPOLIOK —
HIHeKOBBIM. Bce marepuaiibl B TpeOyeMOM COOTHOIIEHHWU MOCTYHAIOT B JIONACTHYIO
MeEIIaJIKy, CMayMBaIOTCsl HEMPEPHIBHBIM MOTOKOM Outyma. Ilepememasicy k BbITpY-
30YHOMY OTBEPCTHIO, CMECH NEPEMEIIMBACTCSA 10 OJHOPOAHOrO cocTosHMs. IIpons-
BOJIMTCILHOCTE cMecuTens [[-645-3 cocrasiser 100 /4.

[Ipy ycTaHOBJIIEHMM ONTUMAJILHOTO BPEMEHM MEpeMEIIMBaHMUsI HEOO0XOAMMO
YYHUTBIBATh, YTO IIPHU PABHBIX YCIOBUAX MPOJOJKUTEIBHOCTh CMELIEHUS MHHEpaJb-
HBIX MaTEpPHAIIOB C OUTYMOM TeM OOJIbIIIE, YeM OOJBIIE COACPIKUTCS B CMECU MHUHE-
paJBHOTO MOPOIIIKA U YEM MEHbIIIE B HEM OUTyMa.

[ToBbieHNI0 KauecTBa achanbToOETOHA CMIOCOOCTBYET pallMOHANIbHAS TTOCIIe-
JIOBATEJIbHOCTh CMEUIEHUSI MUHEpaJIbHbIX MaTepuainoB. [Ipu momaue O6utyma mocie
3arpy3ku Ie0Hs, Mecka 1 MUHEpaJIbHOrO MOPOIKa B MEMIAJIKy OOJblIasi ero 4acTb
cpa3y ke OObEIUHSETCS C MUHEPAIbHBIM MOPOILIKOM U B JalibHEWIIeM TpedyeTcs
3HAUMUTENIbHAs 3aTpaTa SHEPIUM JJIs1 TOTO, YTOOBI MEPEBECTH YACTh 3TOr0 OUTyMa C
MOBEPXHOCTH MOPOIIKA Ha MOBEPXHOCTH LICOHS U mecka. B cBs3u ¢ 3TUM peKoMeH-
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AyeTcs WHas MOCIe0BaTeIbHOCTh MPUTOTOBIIEHUsI cMecu. BHavane B memanky 3a-
rpy’karoT 1mebeHb, MeCOK M BCIO Mopuuio Outyma. B cBs3u ¢ u30bITKOM OMTyma
3epHa 1IeOHs U MecKa Jierye U MojHee UM 0OBOJIAKMBAIOTCA. 3aT€M B MEIIAJIKy BBO-
IUTCs TpeOdyeMoe KOJUYECTBO MHUHEPAJHLHOTIO MOPOLIKA U TMepeMellMBaHue Mpo-
J0JDKAETCsl 10 MOJIy4eHUsT OJHOPOJHOM Mmacchl. Takoil MOpsAIOK MPUTOTOBICHUS
CMECH, XOTS U COMPSIKEH C JIOMOJHUTEIBHON omneparueil 1 HeKOTOPhIM YBEIUYECH U-
€M BpPEMEHHM Ha IepeMellMBaHue, 3aTO OOECIEYMBAET IMOBBIICHWE KadyecTBa ac-
banpToOeTOHA.

[IpuroToBneHHBIE TOPSIUME U XOJIOJHBIE CMECH MIPH OTTPY3KE MOTPEOUTENIO U
Ha CKJIaJ B 3aBUCUMOCTHU OT IOKa3arelneil OuTyma TOJDKHBI UMETh TEMIIepaTypy, He
HIDKE YKa3aHHOU B Ta0u. 17.

Tabnuya 17

TemmnepaTypbl rOTOBBIX TOPSIYHUX U XOJOAHBIX CMeceil

Temneparypa cMecu, °C, B 3aBUCMMOCTH OT IOKa3areis OuTyMa
B VYcnoBHas BA3KOCTh IIPU
A ['1yOuHa npoHuKanus Uikl npu 25 °C t=60 °C u
cMecu
d=5 mm
40 — 60 61 —90 91-130 (131-200 |201-300 |70-130 |131-200
["opstuas 150 - 160 (145-155 |140-150 |130-140 |120-130 — 110-120
XonogHast — — — — — 80-100 |100-120

Temmeparypa 1meOCHOYHO-MACTHYHBIX CMECEH B 3aBUCHUMOCTH OT BS3KOCTH
MIPUMEHSIEMOT0 OMTYMHOTO BSDKYIIETO MPU OTTPY3KE MOTPEOMTEI0 U MPH YKIIaJIKe
J0JDKHA COOTBETCTBOBATH MPUBEACHHOM B Ta0. 18.

Tabruya 18
Temneparypa IIIMA npu oTrpy3ke u yKjIaJaKe

I'myOvHa NpOHMKAHUS WIJIBI,

Temneparypa, °C

0,1 mm, ipu Temneparype 25 °C IIpu otrpy3ke | Ilpum yknaake, He MmeHee
Ot 40 o 60 BxII. Ot 160 10 170 150
Cs. 60 10 90 Ot 155 1o 170 145
Cs. 90 1o 130 Bk Ot 150 1o 165 140
Cs. 130 oo 200 Ot 140 mo 160 135

Ecnu acdanprobeToHHas cMech mpuroroBieHa ¢ jgo6aBkoil [IAB wunu ¢ uc-
MOJIb30BAHUEM aKTUBUPOBAHHOTO MUHEPAIBLHOIO MOPOIIKA, TO YKa3aHHbIE B Ta0d. 17
TEMITEpaTyphl TOPSIYUX cMecell MoryT ObITh cHrkeHbI Ha 20 °C. J[Jist BBICOKOTIIOTHBIX
ac¢anbTo06eTOHOB U ac(haabTOOCTOHOB Ha MOJIUMEPOUTYMHBIX BSKYIIUX TEMIIepaTy-
Py TOTOBBIX CMeceii gomyckaeTcst yBenunuusath Ha 20 °C.
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10.3. YxAanKa H yIAOTHEHHE
acdarbrTOOETOHHBIX CMeceH

VYknaaka ¥ yrioTHeHHe ac(anbTOOETOHHBIX CMECeH — 3aBepIUAOLUE CTaIuu
(dbopMHpOBaHUS CTPYKTYpbI ac(anbToOETOHA, B 3HAUUTEILHOU MEpe OMPEEIISIOIINe
€ro 3KCIUTyaTallUOHHBIE CBOMCTBA.

Ilepen yxnankoi acaabTOOETOHHON CMECH OCHOBAaHHME JOJKHO OBITh TINA-
TENbHO MOATrOTOBIEHO. OHO JTOJKHO MMETh TpeOyeMble IIMPUHY, TOJIIUHY, MPO-
JOJIbHBIA U MONEPEYHBIN YKIIOHBI, POBHYIO TOBEPXHOCTh. OUEeHb BaXXHO 00ECIEUYUTH
Ha/Ie’)KHOE CIIEIUICHUE YKIJIaJbIBaEMOro ciiosi achaiabToOeTOHAa ¢ OCcHOBaHWEM. Jliis
ATOr0 OCHOBaHHE JOJKHO OBITH OYMIIEHO, a €ro MOBEPXHOCTh 00paboTaHa OUTyMOM
Wi OUTyMHBIMU MaTepuanaMu. O4rUCTKY MOBEPXHOCTH OCHOBAHUS MOXHO MPOU3BO-
JUTH TPU TIOMOIIHU TOPOKHBIX MEXaHUYECKHUX IIETOK, CKaThIM BO3ayxoM. s oOpa-
OOTKM TMOBEPXHOCTH OCHOBAaHMS MNPUMEHAIOT Bszkue Outymel BHJ[90/130 wu
BHJ/{130/200 B pa3zorperomM cocTosiHUM, XHUJKHUE OuTymbl Kitacca CI' unu OuTymHbIE
AMYJIbCHH C cojiep:kaHnneM Outyma He meHee 50 %. Eciu nokpeiTHe ycTpauBaeTcs 1o
HOBOMY OCHOBaHUIO, IOCTPOCHHOMY C IPUMEHEHUEM OPraHUYECKHUX BSKYILHUX MaTe-
pHaJIOB, JOMOJHUTEIbHAs 00pabOTKa MOBEPXHOCTH OCHOBaHMS OUTYMOM WM Ou-
TYMHOH 5MYJIbCHEH MOXET He MpoBOAUTHCS. Ecin achanbToOETOHHOE MOKpPHITHE
yCTpauBaeTcs 1o crapoMy J1e(hOpMUPOBAHHOMY ac(haabTOOETOHHOMY MOKPBITHIO, TO
KpoMe OOBIUHBIX MOATOTOBUTEIBHBIX PAOOT HYKHO TUIATEIBHO 3allOJIHUTH BCE
MMEIOLIUECS B CTAPOM MOKPBITUU TPEIIUHBI.

Jlsig 1oy4eHHsl OKPBITUS XOPOILIEro KauecTBa yKJaAbIBaTh ac(aibTOOETOH-
HYI0 CMECh HEOOXOJMMO TOJBKO B CYXYIO MOroay. B mpoTHUBHOM ciyyae HEBO3MOXK-
HO JOCTUTHYTh HAJJIEKAIIEro CLEMJICHUs YKIIAaJbIBAEMOI'O CJIOS ¢ OCHOBAaHHWEM WIIU
HIOKHUM CJIO€M, YTO 3HAYUTEIFHO YXYAIIAET YCIOBUS PaOOThI MOKPHITHSI.

['opstune acanbToOETOHHBIE CMECH JTOJKHBI YKIIAJBIBATHCS C TEMIEPATYPOU
He nmke 120 °C, a xonomusle — ¢ Temepatypoit e Huxe 5 °C.

VYkiaaky acaibTOOETOHHBIX CMeced MPOU3BOIAT ac(abTOyKIaaUUKOM, KO-
TOPBIM COCTOMT U3 MPUEMHOro OyHKepa ¢ MUTATeNeM, IIHEKa, paclpeaessioero
CMECh CcJI0eM TpeOyeMOil TONIIMUHBI 0 BCEH MIMPUHE YKIAJAbIBAEMON MOJIOCHI, TPaM-
Oyrolero Opyca, BbIrJIaKUBarOIIEH TUIMTHI, XOJI0BOW YacTH, ABUTATENs.

TpamOyromuii 6pyc CayKUT A NPEJBAPUTEIBLHOTO YIUIOTHEHUSI YKJIaJbIBae-
Moro crnosi. [lpu nBmwxeHnn acdaiabTOoyKiIagdrKka Opyc coBepIiIaeT KosieOaTenbHbIe
JBWDKEHUS B BEPTHKAJIbHOM HampaBieHun ¢ ydactotoir 1400 ymapoB B MHUHYTY.
[IpeaBapuTenbHOE YINIOTHEHUE TPAaMOYIOIUM OPyCcOM SKBUBAJIEHTHO IMOIYyYaEMOMY
IIPH YETHIPEX — MATH TIPOXOax JETKOTO KaTKa.

BrirnaxuBaroriasi minTa npeaHa3HadeHa JUisi OKOHYATEIIBHOTO BhIPAaBHUBAHUS
MOBEPXHOCTH YKJIAJBIBAEMOTO CJIOS ¥ MPHUAaHUs TpoduiIst TOKpeITHIO. [list ymyudrne-
HUS YCTIOBUM pabOTHI NP MOHMKEHHOHN TeMIiepaType BBITVIAKUBAIOIIAs TUIUTa 000-
pYIyeTCsl KOXKYXOM, 000rpeBaeMbIM (DOPCYHKOM.

YInoTHSIOT ac@anbTOOETOHHBIE CMECH KaTKaMM PAa3IM4YHOM KOHCTPYKILIMH:
IJ1aJIKOBAJIbIIOBBIMHU Maccoi A0 6 T (JIErKue), JByXOCHBIMU JABYXBaJIbIIOBHIMU U TPEX-
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OCHBIMH TPEXBaJbLIOBBIMU Maccol 8 — 18 T (Tsixkenbie), cCaMOXOJHBIMU HA ITHEBMATH-
YecKuX MmuHax Maccoi 16 u 30 T uiau BuOpokarkaMu Maccoit 4 u 8 T.

Katku nomkHbl nepeBUraTbCs CO CKOPOCThIO 2 — 5 KM/4. YIIJIOTHEHHE HaYH-
HaroT JerkuMu katkamu (5 — 10 mpoxopos). [locie 3Toro npoaomKarOT yKaTKy Ts-
KesnbIMU KaTtkamu (15 — 20 mpoXxo10B 1Mo 0JJHOMY clieqly), 00eCIeYnBaIOIUMHI OKOH-
YaTEIbHOE YIUIOTHEHUE TTOKPBITHS.

Ha kadecTBO yIJIOTHEHHS CYIIECTBEHHOE BIMSHUE OKA3bIBAE€T HE TOJIBKO TEM-
repaTypa CMECH, HO U €€ TeMIrepaTypHasi HEOMHOPOJAHOCTh. Y JIOKEHHbBIEC B IOKPBITHE
nopuuu  ac(harbTOOETOHHON CMECH, pa3lIMyaromuyecs Mo TeMIeparype, OymayT Io-
pasHOMYy M yIUIOTHSThCA. [Ipr paBHOM KOJIMUECTBE MPOXOJI0B KaTKa y4acTKu ¢ Oojee
BBICOKOHM TeMIepaTypoi OyAyT YIUIOTHATHCS MHTEHCUBHEW W HA00OPOT. ITO BBHI3bI-
BACT Pa3HYyIO CTENEHb YIUIOTHEHUS] U 00pa30BaHUE HEPOBHOCTEH. YKATKY MOKPBITHS
MPOU3BOJIAT JI0 TEX MOP, KOT/Ia UCUE3HYT CIIENbl OT MPOXOJia 3aIHUX BAJIBIIOB TSKeE-
JIBIX KaTKOB.

VYIUIOTHEHHUE TOKPBITUS CYUTAETCS JOCTATOYHBIM, €CIM CPEIHSS IUIOTHOCTH
o0Opa3ia-BeIpyOKH, B3ITOT0 U3 MOKPBITHS, cocTaBiseT He MeHee 0,97 — 0,99 cpenneit
IJIOTHOCTH Tepe(OPMOBAHHBIX CTAHIAPTHHIX J1A0OPATOPHBIX 0Opa3IOB, MPUTOTOB-
JICHHBIX U3 TOTO ke 00pa3lia-BeIpyOKH.

Xonoaubie acPanibTOOCTOHHBIE CMECH UCIOJIB3YIOT TJIABHBIM 00pa3oM B TeX
CIyyasx, KOTJla HEBO3MOXKHO WJIH 3aTPYAHUTEIBHO NMPUMEHEHUE TOPSYMX CMECEH.
[TokpbITHE U3 XOJIOTHOTO acaabTOOETOHA MOXKET YCTPAUBATHCS Ha JTH0OOOM MPOYHOM
M MOHOJUTHOM OCHOBaHMH. [lorOTOBKA OCHOBaHUSI MPOU3BOJAMUTCS TaK K€, KaK U
IIPH yCTPOUCTBE MOKPBITUS U3 TOPSTYUX CMECEN.

VYnoTHeHue clios X0J01HOM achanbTOOETOHHOW cMecH MPOU3BOIUTCS Camo-
XOJIHBIMM KaTKaMU Ha MTHEBMATUYECKHUX IIKMHAX (6 — 8 MPOX0J0B MO OJJHOMY CJIEIY)
WM OOBIYHBIMH JIESTKUMHU MOTOPHBIMHM KaTKaMu Maccoil 1o 5 1. [locne 4 — 8 npoxo-
JIOB 3TOTO KaTKa MO OJIHOMY CJEAY CJIOW CMECH TOJIBKO MOIIPECCOBBIBACTCS, HO HE
CTAaHOBUTCS €I11€ MOHOJUTHBIM. [I[pUMEHSIOTCSl Tak)Ke BUOPAIIMOHHBIE KATKUA U Cpe/l-
HUEe KaTku maccor 9 — 10 T.

OKOHYATENbHOE YIUIOTHEHHE MOKPBITHS MPOUCXOAUT MOJ BIUSHHEM IPOXO-
X apromoouneit. [lepuon yriotnenus amurtes 1 — 1,5 Mecsia v 3aBUCUT OT WH-
TEHCUBHOCTHU JIBWKEHHUS TPAHCIIOPTA U MOTOIHBIX YCIOBHM. J[BI)KeHNE aBTOMOOMIIEH
HY>KHO COOTBETCTBYIOIIMM 00pa3oM peryJupoBaTh, OCOOCHHO B HaYaJIbHBIN MEPUO]T
ymiotHeHus. He cieayer nomyckats B 3TO BpeMsi IBUXKEHUSI aBTOMOOUIIEH CO CKOPO-
cThIO OoJiee 40 KM/4, a TaK)Ke ABUKECHHUS 110 KOJIESM.

11. Crpykrypa acdhaapTOOE€TOHA

AcdanbToOETOH MpEACTaBISIET COO0OM CIIOXKHBIM HCKYCCTBEHHBIN KOHTJIOME-
paT, OCHOBHBIMH CTPYKTYPHBIMH COCTABJISIFOIITUMH KOTOPOTO SIBIISTFOTCS MHHEPAJIb-
HBIH 0CTOB U CBSI3YIOIIEee, CKPETUIIOIICe MHHEPATbHBIC YaCTHIIHI.

DKCITyaTalluOHHBIE CBOMCTBA ac(hambTOOETOHA 3aBUCAT HE TOJIBKO OT Ka4ecT-
Ba BXOJSIIUX B €r0 COCTaB MCXOJHBIX MaTepHasioB (IIeOHS, TIeCKa, MUHEPAIBHOTO
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MOpOIKa U OMTYyMa), HO M OT UX KOJMYECTBEHHBIX COOTHOLIEHUU. [Ipu 3TOM HEema-
JIOBQ)XHOE 3HAYCHUE HMEIOT TaKHE XapaKTEPUCTUKU HCXOJHBIX MaTEpUANIOB, KaK
(dopMa 3epeH MUHEPATBHBIX KOMIIOHEHTOB, XapaKTep UX MOBEPXHOCTH, MUHEPAJIOT U-
YEeCKUI COCTaB, 3arPsA3HEHHOCTb, BSI3KOCTh OUTYyMa U Jp.

MHOecTBEHHOCTh (PaKTOPOB, BIMSIOMIMX HA CBOMCTBA ac(hambToOETOHA U UX
B3aMMO3aBUCHMOCTb, 3aTPYJIHSAET OJHO3HAYHYIO OLICHKY €ro CTPYKTYPHBIX M JKC-
IUTyaTallMOHHBIX XapaKTEPUCTUK. B CBsI3U C 3TUM B HACTOsIIEE BPEMS IPHUHITO pac-
CMaTpUBaTh CTPYKTYpPY achaibTOOETOHA HAa TPEX CTPYKTYPHBIX YPOBHSX: MHUKPO-,
M€30- U MaKpOCTPYKTypHOM. Ha KaXIoM CTpyKTypHOM YPOBHE paccMaTpUBAETCS
JIBYXKOMITOHEHTHAS CUCTEMa, COCTOSIIAsI U3 MATPUIBI 1 3anojiHuTe s (tadi. 19).

Tabnuya 19

XapaKkTepUCTUKH IBYXKOMIIOHEHTHBIX CTPYKTYPHBIX cHCTeM ac(phajibTo0eTOHA

Ha3Banue nyxxommo- KomnoHeHTsI cucteMbl
YPpoBEHB CTPYKTYPBI o
HEHTHOUN CHUCTEMBI Marpuia 3anonHUTENb
MUKpOCTPYKTYpHBIi1 AcdanbToBsDKYyILEE butym MuHepanbHbINA MO-
POLIOK
Me3ocTpyKTypHBIT AchanbTOBBIN pacTBOp AcdanbpToBsDKYILIEE [Tecoxk
AcdanbTOBBIH pac-
MaxkpoCTpyKTYpHbIHT AcdanpTo0eTOH TBOP [Ie6enb (rpaBwuii)

Tako# moaxo ] MO3BOISET BBISBUTH Ha KAKIOM CTPYKTYPHOM YPOBHE TJIaBHBIC
(hakTOophI, ONpeIeTAIoNIe CBOMCTBA ac(harbToOeTOHA.

MuxkpocTpykrypa acdaibrodeToHa GOpMHUPYETCS PU CMEIIMBAHUU OUTyMa
C MHHEPAJbHBIM MOpOIKOM. DU3NKO-MEeXaHWYECKUEe CBOMCTBA acdanbToOEeTOHA Ha
MUKPOCTPYKTYPHOM YpPOBHE — 3TO OTPAXEHUE KOJUYECTBEHHOTO COOTHOIICHHUS,
CBOMCTB ¥ B3aMMOJICUCTBHS OUTyMa U MUHEPAIBHOTO MTOPOIITKA.

N3 Bcex MUHEpaIbHBIX COCTABISIONIMX ac(hanbToOeTOHA MUHEPAIBHBIN TOPO-
IIIOK SIBJISIETCSI CaMbIM aKTHUBHBIM. Ero akKTMBHOCTH 1O OTHOIICHHUIO K OUTyMy 0O0Yy-
CJIOBJIEHA HE TOJbKO XMMHUYECKUM COCTABOM, HO IJIaBHBIM 00pa30M OOJBIION yIeb-
HOI MOBEPXHOCTHIO. 3@ CUET ATOr0 OCHOBHASA YacTh OUTyMa pacrpeessieTcs 1mo no-
BEPXHOCTH YaCTHI] MHHEPAJTHLHOTO TOPOIIKA. AKTUBHO B3aUMOCHCTBYS ¢ OUTyMOM,
MUHEPAIbHBIA TOPOIIOK MEPEBOAUT 3HAYUTEIBHYIO €T0 YaCTh B CTPYKTYPUPOBAHHOE
COCTOSIHHE.

JloJ1st CTpYKTYypHUpPOBAaHHOTO OMTyMa B 00IIEM ero o0beMe 3aBUCUT OT XUMHYE-
CKOTO COCTaBa MHUHEPAJIHHOT'O TOPOIIKA, €r0 JAUCTIEPCHOCTH, KOJTUYECTBA, aKTHBHO-
CTH ¥ B3KkocTu outyma. [Ipu Manom cosiep>kaHii MUHEPAIBHOTO MOPOIITKA MPH TP O-
YUX OJIMHAKOBBIX YCIIOBUSX KOJMYECTBO CTPYKTYPUPOBAHHOTO OUTyMa Tak)Ke HE3Ha-
YUTENBHO. B 3TOM cilydae B cMecH ocTaeTcs e1ie HEKOTOPOe KOJIMYECTBO 00bEMHOTO
(HECTPYKTYpHpPOBAHHOT0) OUTyMa, a MUHEPAIbHBIC YACTHUIIBI C 00Pa30BaABIIIMMUCS Ha
WX TTIOBEPXHOCTH OPUEHTUPOBAHHBIMH CJIOSIMH OMTYMa B3aUMOJIEHCTBYIOT MEXKY CO-
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0ot uepe3 00BEeMHBIN OUTYM, Kak Obl «Ij1aBas» B HeM. Takas cTpykTypa acanbTo-
BOT'O BSKYIIIETO Ha3bIBaeTCs 0a3ajbHOM (puc. 16a).

[IpouHocTh 6a3anbHONM CTPYKTYPHI MO MEPE YBEIUMYECHHS COJCPKAHUS MHUHE-
pPaJbHOTO MOPOIIKA BO3PACTAET 32 CUET MOBBIMICHUS THUAPOIMHAMUYECKOTO COMPO-
TUBJICHUS 00BEMHOT0 OUTyMa B3aMMHOMY INEPEMEIEHUIO YACTHUIl MTPU MPUIIOKEHUH
BHEIITHEH Harpy3KH.

[Ipu nanbHeilIeM YBEIMYEHUU JIOJIM MUHEPAIBHOIO IMOPOIIKA PACCTOSHUE
MEXIy OTACIIbHBIMUA YaCTUL[AMU CTAHOBUTCS MEHBIIE, YEM CyMMa TOJIIHUHBI CTPYK-
TYpPUPOBAaHHBIX 000JIOUEK ABYX COCEAHUX YacThl. B 3TOM ciydyae cBOCTBa CHCTEMBI
0OyCIJIOBJIMBAIOTCSL XapaKT€POM B3aUMOJICUCTBUS OPHUEHTHUPOBAHHBIX CJIOEB OUTyMa,
BO3HHKAeT MopoBasi cTpykrypa (puc. 160), xapakTepusyromiascs MaKCHMaIbHOU
IIPOYHOCTBIO.

Puc. 16. Buas! ctpykTyp achanbToOBSIKYIIEro:
a — OazasnbHas; 6 — MOpoBasi; B — KOHTAKTHas;
1 — MuHepanibHas 4acTula; 2 — CTPYKTYPUPOBAaHHBIN OUTYM;
3 — 00beMHBIH (HECTPYKTYpUPOBaHHBII) OUTYM; 4 — TOpa;
5 — KOHTAaKT 10 HECMOYEHHOI OMTyMOM MOBEPXHOCTH

[Tpu yBenuueHNN copepKaHUsI MUHEPATHLHOTO MOPOIIKA CBEPX ONTHMAIBLHOTO
OuTyMma yXe He XBaTaeT JIsl 00BOJaKMBaHUSI BCEU MOBEpXHOCTH 3epeH. B acdanbTo-
BOM BSDKYILEM YBEJIMYMBACTCSI KOJUYECTBO MOP, a 3€pHA KOHTAKTUPYIOT MEXAY CO-
00l HE TOJIBKO Yepe3 OPUEHTUPOBAHHBIE CJIOM OUTyMa, HO U MO HECMOYEHHBIM IO-
BepxHOoCcTsIM. OOpa3yeTcss KOHTAKTHasi CTPyKTypa (puc.16B), XapakTepusyromascs
MOHWKEHHBIMU TJIOTHOCTBIO U MTPOYHOCTHIO.

[IpuBenenHas 31ech Kilaccu(PUKAIMS TUIIOB CTPYKTYpP HE HMCUEPIIBIBACT BCEX
BO3MOXKHBIX BapuaHTOB. B peanbHbIX achaibToOETOHAX MOTYT UMETh MECTO M MpO-
MEXKXYTOUHBIEC TUITBI: TOPOBO-0a3alibHAsI U KOHTAKTHO-TIOPOBAs CTPYKTYPHI.

N3menenue mpoyHOCTH acGaibTOBSKYIIEro MO Mepe Nepexoia M3 OJHOro
CTPYKTYPHOT'O COCTOSIHUS B IPYroe Mnoka3aHo Ha puc. 17.

CTpyKkTypupoBaHHBIE CJIOM OWTyMa Ha TMOBEPXHOCTH MHUHEPAJIbHBIX 3€PEH
(dbopMHpYIOTCA TJIaBHBIM 00pa3oM 3a cyeT ajacopOuuu achaabTEeHOB U CMOJ, UX TOJI-
[IMHA 3aBUCHT OT BS3KOTO OMTyMa — 4eM OOJIbIlle BS3KOCTh, TEM TOJIIE CTPYKTYPH-
poBaHHbIE 000J04KU. [I0ATOMY ONTHMalIbHOE COOTHOIIEHUE MEXIY OMTYMOM U MU-
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HEPAJTBHBIM MMOPOUIKOM B ac(halbTOBKYIIUX C IOPOBOM CTPYKTYpPOHl C YBETUUEHUEM
coJiepkaHusi B Outyme ac(hambTEHOB U CMOJI IOJKHO CMELIAThCsl B CTOPOHY YMEHb-
LICHUS COAEP KaHUSI MUHEPAIBHOIO IIOPOIIKA.
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Puc. 17. 3aBucuMocTb POYHOCTU ac(PaIbTOBSKYILIETO OT COJEPKAHUS MUHEPATILHOTO [TOPOIIIKA:
A — 6a3anbHas cTpykTypa; b — noposas; B — koHTakTHas

Me3socTpykrypa hopMupyercs Mpu A00aBICHUU NECKA B ac(PanbTOBSHKYLIEE.
DU3UKO-MEXaHNYECKHUE CBOMCTBA 00pa3yrolencs Ipy 3TOM CMECH, Ha3bIBAEMON ac-
(aJbTOBBIM PACTBOPOM, TAKKE 3aBUCAT OT KOJIMUYECTBEHHOTO COOTHOLIEHUSI MEKITY
ac(haIbTOBSKYIIIUM U TTECKOM.

[Ipu Manom cojaepx)aHuu Tecka, KOTrjia €ro 3epHa «IiaBaroT» B acgaiabTOBs-
Kyuiem, popMupyercsi 0a3ajJbHasi CTPYKTypa, Al KOTOPOH XapakTepHa MOHUKEH-
Hast MpoYHOCTh. CHMKEHHE MPOYHOCTH ac(PabTOBSKYIIETO MPU MajoOM COAEPKAHUU
necka 0O0yCIIOBJIEHO HAPYIIIEHUEM MIPH 3TOM €0 OJHOPOAHOCTH (puc. 18).

ITo Mepe yBenM4YEHHMsI TOJIM ITeCKa MPOYHOCTh CUCTEMBI BO3PACTAET U MPH OIl-
pEeneIeHHOM COOTHOLIEHUH «ac(anbTOBSKYIIEE — MECOK» JOCTUTaeT MaKCUMaJIbHO-
ro 3HadeHus. B 3ToMm ciyyae 3epHa mnecka KOHTaKTHPYIOT OAHO C JIPYTMM HE 4Yepes
TOJICTBIE MPOCIIONKH ac(haabTOBSKYILEr0, a Yepe3 TOHKUE 000JI0UKH OUTyMa, CTPYK-
TYpPUPOBAHHOTO Ha MX MOBEPXHOCTH. IIpym 3TOM BCe MPOMEXKYTKH MEXKIY 3€pHAMHU
MeCKa 3aroJIHeHbI acPaTbTOBSIKYIIIUM U (GOPMUPYETCS MOPOBasi CTPYKTYpa.

[Ipyu GoybIIOM HACHIMIEHUH TECKOM ac(albTOBSHKYILETO COJEpIKaIIErocss B
HEM 00BEMHOT0 (HECTPYKTYPUPOBAHHOIO) OMTyMa y>Ke HeIOCTaTOYHO JJisi necka. B
pe3ysbTaTe 3TOro 00pa3yrolascs CUCTEMa XapaKTepU3yeTCsl MOBBIIIEHHON MOPUCTO-
CTBbIO, @ 3€pHA MeCKa KOHTAKTHPYIOT MeXay co00il HE TOJBKO 4Yepe3 CTPYKTypUpoO-
BaHHBIC O0OOJIOYKM OWTyMa, HO M HEMOCPEACTBEHHO MO OOHAKCHHBIM KOHTAKTaM.
OOpasyeTcsi KOHTAKTHAsl CTPYKTypa, Al KOTOPOM XapaKTEpHbI BBICOKAs MOpPHC-
TOCTb, HU3Kasi NPOYHOCTb, HEJOCTATOYHBIE BOJO- H MOPO30CTOMKOCTb.
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rruc.16. 3dBUCUMOCTD LIPOYHOCTHU dCPdJIbTOBOI'O p'dC'l'BUp'd
OT COACPpIKaHUA ICCKaA:
A — OasanbHas cTpykTypa; b — moposas; B — KoHTakTHas.

A—

4

Makpoctpykrypa acdhanbrobeToHa Gopmupyercs medHeM U achaibTOBBIM
pacTBOpoM. DPUBNKO-MEXaHUYECKHE CBOWCTBA MAKPOCTPYKTYPHI ONPEACISIOTCS KO-
JUYECTBEHHBIM COOTHOIIICHHEM MEXIy IeOHeM M ac(halbTOBBIM PacTBOPOM, KpYII-
HOCTBIO 3€pEH, XapaKTepOM HMX MMOBEPXHOCTH M B3aMMHBIM pacmoyioxeHueM. CTpyk-
TypooOpasyromasi pojb MEeOHsI CYIIECTBEHHO OTJIMYAeTCSd OT POJIM MHUHEPAIHHOTO
noporika. Ero ocHoBHOe Ha3HaueHHE 3aKo4aeTcs B (POPMUPOBAHUH KECTKOTO MPO-
CTPAHCTBEHHOTO Kapkaca, 00eCIEeYUBAIOIIETO MPOYHOCTh W CABUTOYCTOMYHMBOCTH
MTOKPBITHSI.

[Tpu manom copepskanuu 1meOHs, KOT/Ia €ro 3€pHA «IJIaBatoT» B achaibTOBOM
pacTBope, CBOMCTBa acdaabTOOCTOHA ONMPESIAIOTCS TJIaBHBIM 00pa3oM CBOWMCTBaAMU
PacTBOPHOM €ro 4acTu (ME€30CTPYKTYphI), a (hopMa U pa3Mephl 3epeH IeOHs HE OKa-
3BIBAIOT Ha HUX CYIIECTBEHHOTO BIUSHUA. B 3TOM citydae hopmupyercs 6azajibHas
cTpykTypa (puc. 19).

C yBenudeHHEM conepikaHHs MIEOHS pacCTOSHUS MEXIY ero 3epHaMu COKpa-
MAIOTCA U MEXAY HUMH 00pa3yroTCsl KOHTAKTHI Yepe3 MPOCIONKN CTPYKTYPHUPOBAH-
HOTO Ha WX IMOBEpXHOCTH OWTyMa. [Ipm 3TOM BCce MeX3epHOBBIC MPOCTPAHCTBA 3a-
MoIHeHbI acanbToBBIM pacTBopoM. OOpasyeTcsi mopoBasi CTpykTypa, popmupona-
HUE KOTOPOH COMPOBOXKIAETCS HAapacTaHHEM MPOYHOCTH achambTobeToHa. biaroma-
ps 00pa30BaHMUIO JKECTKOTO IMEOEHUCTOro Kapkaca achambrobeToH mpuoOpeTaeTt
3HAYUTETHHYIO CABUTOYCTOMYUBOCTD.

JlanpHeinee yBenuueHue MO IMeOHsS MPUBOIUT K (HOPMHUPOBAHUIO KOH-
TAKTHOH CTPYKTyphl. B 3TOM ciydae oObeM pacTBOpPHOW HacTH MEHbBINE 00beMa
MyCTOT MEXAy 3epHamu 1meOHs. OOpa3yromiasics CTPyKTypa XapakTEepPU3yeTcsl MOBbI-
IIICHHOM MMOPUCTOCTHIO ¥ MAJIOK TTPOYHOCTHIO.
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Puc.19. 3aBucumocTh NpoYHOCTH acGaibTOOETOHA OT COJIEpKaHUS IEOHS:
A — 6a3zanbHas cTpykTypa; b — moposas; B — konTakTHas

B kaxxnoM KOHKpeTHOM ciiydae ac(haibTOOETOH C JIYYIIMMU CTPYKTYpHO-
MEXaHUYECKMMHU XapPaKTEPUCTUKAMH MOXHO TOJIYYUTh TOJIbKO MPH YCIOBUM TIpa-
BUJILHOTO BHIOOpPA TUIOB CTPYKTYP Pa3HbIX YPOBHEH M ONTUMAIBLHOTO WX COOTHOIIIE-
Hud. Tak, mydinue nokasarenu acaibToOeTOHa ¢ TOPOBOM CTPYKTYPOM TOCTUTAIOT-
Csl IpY TIOPOBO-0a3aJIbHON ME30CTPYKTYpe U 0azanbHOM MUKpOCTpyKType. C apyrou
CTOpPOHBI, achaabTOOETOH ¢ 6a3anbHON MAKPOCTPYKTYPOU MMeeT HauboJsee BHICOKUE
nokazaTesnu (U3NKO-MEXaHUYECKHX CBOMCTB, €CIM OH C(HOPMHUPOBAH KOHTAKTHO-
IIOPOBOM ME30CTPYKTYPOU U IOPOBOM MUKPOCTPYKTYPOH.

BaxxapiM pakTopoM GOpMHUPOBAHUS CTPYKTYPHI TOTO MIJIM MHOTO THUTIA SBIISICT-
Csl BA3KOCTh BSDKYIET0. MeHee Bs3Krue OUTyMBbI TPeOYIOT OOJIBIIETO HACBHIIIEHUS MH-
HEpaJIBHBIM TTOPOIIKOM. DTO CBS3aHO, BO-TIEPBBIX, C TEM, YTO MEHEE BA3KHUE OUTYMBI
JIeTYe pacTpeAeSIFOTCS TI0 TTIOBEPXHOCTSM MHHEPABHBIX YaCTHII, 00pasys MpH 3TOM
TOHKHE TUICHKH, B KOTOPBIX OMTYM OKa3bIBaeTCS 0oJiee CTPYKTYpHPOBAHHBIM, UYTO
00yCIIOBIIMBAET U 00JIee MPOUYHBIC KOHTAKTHI MKy MHHEPATLHBIMU YaCTHIIAMH.

[IpuMeHUTETPHO K MAaKpPOCTPYKTYpE BIUSHHUS BSI3KOCTH BSDKYIIETO HMMEET
WHOM XapakTep: M0 MEPe YMEHBIIIEHUS BSI3KOCTH OMTyMa ONTUMAJIbHOE HACHIIICHUE
acanprodeToHa medHeM cHrnkaeTcs (tadir. 20).

Ha xonnuecTBO MUHEpaTHHOTO TIOPOIIKA U OUTyMa B achaibTOOETOHE C ONTH-
MaJbHBIMH CTPYKTYPHO-MEXaHMYECKUMHU CBOMCTBAMU OKAa3bIBACT BIUSHUE TaKKE W
MaKCUMaJIbHasi KPYITHOCTh 36peH MUHEPAILHON CMECH: TI0 MEpE €€ YMEHBIIICHUS OTI-
TUMAJIbHOE COJIEpKAaHUE MUHEPAIBHOTO MOPOIIKA, a CIEJOBATEIbHO, U ONITUMAJIbHOE
coliepkaHue OMTyMa BO3pacTaer.

Tabnuya 20
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Biusinue BA3KOCTH OMTYMa HAa ONITUMAJILHOE CO/IepKaHue 1eOHs
B acanabTodeTOHE

ActhansToberon Mapka 6uryma OnTuMalibHOE COIepKAHKE T MakpOCTPYKTYpPBI
meonst, %
["opstamit BHJI 40/60 55 ITopoBas
BHJI 60/90 45 -
X OJIOTHBII CT 70/130 30 BasansHas

12. CBosicTBa acaarTObETOHA

12.1. CTpyKTypHbIe XapaKTepHCTHKH acdasrbTobeTOHA

K crpykTypHBIM XapakTepucTukaMm ac(anbToOETOHA OTHOCATCS: CPEIHSSA
IJIOTHOCTh ac(aibTOOETOHA, MOPUCTOCTh MUHEPAIBHOIO OCTOBA U OCTaTOYHAs MO-
PUCTOCTH acanbTOOETOHA.

Cpeonirwo naomunocmsv acghanrvmodemona ONPENCIAOT TUIPOCTATUIECKUM
B3BELIMBAaHUEM O0pa3LOB, U3TOTOBJIEHHBIX B J1a0OpPaTOPUU UM OTOOPAHHBIX U3 KOH-
CTPYKTHBHBIX CJIOEB JOPOXKHBIX OAXK. [ 3TOro 00pasipl, Kak MpaBuiio, HUIUHI-
pudecKoil (popMbl B3BEIIMBAIOT HA BO3yXE, a 3aT€M NOrpyarT Ha 30 MHH B cocyA
¢ Bozoii, umetorieit Temmeparypy 20 °C takum 06pa3oM, 9T00BI YPOBEHB BOJBI B CO-
cyJlie ObLI BBIIIE MOBEPXHOCTH 00pa3ioB He MeHee yeM Ha 20 mm. [locne aToro 06-
paslbl U3BJIEKAKOT U3 BOJABI, IPOTUPAIOT BIAKHOM TKAaHBIO, B3BEIIMBAKOT HA BO3AYyXE
U B BOJE.

CpenHo IIOTHOCTh 00pasiia BBIYUCSAIOT ¢ To4HOCTBHIO A0 0,01 r/eM® 110
dhopmyie:

B
pm =L, (14)
9,-0;
rae  ( — Macca oOpasiia, B3BEIICHHOTO HA BO3IyXE, T; p° — ITOTHOCTH BOJbI, I/CM’;
g; — Macca o0pasia, B3BEIIEHHOr0 B BOJE, T'; §, — Macca o0paslia, BbIJEPKaHHOTO B
TeueHrne 30 MUH B BOJI€ Y B3BEIIEHHOTO Ha BO3AYXE, T.

3a pe3ynbTar NPUHUMAIOT CpeHeapu(PMETHUECKOE 3HAUEHUE PE3YyIbTaTOB OIl-
peneneHus CpeaHen MIOTHOCTU TPeX 00pa3IoB.

IMopucTocTh MUHEPAIBLHOI0 0CTOBA BBHIYHCIISIOT MO (popMmyie:

M
Vop = [1— b ]-100 % (15)
P

; . 3.
rae  p''m— CpeOHsist ITIOTHOCTh MUHEPAIbHOM YyacTH achanbrobeToHa, I/cM’;

M

p" — HCTUHHAS [TOTHOCTh MHHEPAILHON YacTH achaabToOeToHa, I/CM°.
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CpenHio MI0THOCTh MUHEPAIBHOW YaCTH OTPEISISIOT PacueTOM Ha OCHOBA-
HUM TIPEABAPUTENHHO YCTAHOBJICHHBIX CPEIHUX IJIOTHOCTEH M COOTHOIICHHSI Macc
MUHEpaJIbHOW YacTy U OuTyma B acaibToOCTOHE:
M

M__ P 16
Pm 1001, (16)

e pm— CPEIHSS ILIOTHOCT acalbTO6ETO A, I/CM>; (; — MaccoBasi JOMSI OUTY-
Mma, %, B cmecu (cBepx 100 % muHEpansHOM YacTn).

VIcTHHHYIO TUIOTHOCTH MUHEPATBbHON YacTh achaabTOOSTOHA OMPEESISIIOT Ha
OCHOBaHUM TMPEABAPUTEIHHO YCTAHOBJIICHHBIX HCTHHHBIX IUIOTHOCTEH OTAEITBHBIX
MUHEPATBHBIX MaTePHAIIOB — IIEOHS, TIECKa, MUHEPATHHOTO TTOPOIIKA U JP.:

P (17)
Mo, 12 . dn
P P2 Ph

rae  di, O2,... Jn — MaccoBas J0Js1 OTACJIBHBIX MUHEPAIBHBIX MaTepuaioB, %; pi,
3
P2,... Pn — UCTUHHAS TJIOTHOCTh MUHEPAJIBHBIX MAaTEPHAJIOB, I/CM".

[lopuctocTh MHHEpanbHON dYacTH ac(aabTOOETOHOB U3 TOPSYHMX CMECceu
JoJDKHA OBITE He OoJiee:
BEICOKOIIIIOTHBIX 16 %;
II;10THBIX THIIOB:

Aub 19 %;
B,I'u ] 22 %;
[TopucThix 23 %:;
BricokomopucThIX e0EHOUHBIX 24 %:;
BpICOKOTIOPUCTHIX TECYAHBIX 28 %.

OcTaToyHasi MOPHUCTOCTH achaabTO0ETOHA XapaKTCPH3yeT OTHOCUTEIHHOE
coJiepKaHUE ITOP MUHEPAIBHOI'O0 OCTOBA, HE 3aIOJHECHHBIX OUTYyMOM. E¢ BRIYUCIISIOT
o opmyiie:

Ve = ( - &j 100 %, (18)
o,

3.
I1€  pPm— CPEAHS INIOTHOCTh ac(panbTOOETOHA, I/CM
3

p — UCTUHHAS TUIOTHOCTH ac(aibToOETOHa, I/CM .

3
VICTHHHYIO IJIOTHOCTH ac(anbTobeTona (I/cM”) BEMUCISIOT 110 (popMyJIe:

_ +
p= v 9 1 (19)

Qv , Y9

M

P 4;
rae (, — MaccoBas J0Jisi MHHEpPAJbHBIX MAaTepUajoB B CMeCH (MPUHUMAIOT 3a
100 %), %; qs; — MmaccoBas noist 6uryma (cBepx 100 % mMuHepansHO# YacTh), %; p*' —

o 3.
MCTUHHAS TUIOTHOCTh MUHEPATBHOU YaCcTH, T/CM”; p; — HICTUHHASI TFIOTHOCTh OUTYyMa,

/e,
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12.2. JedopmanuoHHbIE CBOHCTBaA actasbToOEeTOHA

AchanbToOETOH SIBIAETCSA YINPYTOBSI3KOIUIACTUYHBIM MaTepuasiioM. B 3aBucu-
MOCTH OT COCTOSIHUSI M YCJIOBHM Je(OPMHPOBAHUS B HEM MOTYT MPOSIBIATHCS WA
MPEUMYILECTBEHHO YIPYrOIUIACTUYECKUE CBOWCTBA, WJIM BA3KOIUIACTHYHBIE. B
OOJIBIIMHCTBE CIy4yaeB B ac(paabTOOECTOHE MPOSBIAETCS COBOKYITHOCTh ATUX CBOWCTB.
B 10 e BpeMs npeobnagaHue ynpyrocTy Wi BA3KOIUIACTUYHOCTH CBSA3aHO, C OJHOU
CTOPOHBI, CO CKOPOCTBIO MPUIIOKEHUS U JUIUTEIIbHOCTHIO JIEUCTBUS MPUITIOKEHHON K
achanbT00ETOHY Harpy3KH, a C IPyroi — ¢ ero TeMIepaTypon.

[Ipu ObICTPOM MPUIIOKEHUU HATPY3KH U HEM3MEHHOU Temreparype acaibTo-
OCTOH MPOSBIISET MPEUMYIIECTBEHHO YNPYTUe CBOMCTBA, MPU MEIJICHHOM HapacTa-
HUU U JITTUTEIBHOM JIEVCTBUU — BSI3KOIUIaCTHUECKHE. [Ipu MOHMKEHUU TeMIepaTyphl
ac(anbT00ETOH BCe OOJbIIE CTAHOBUTCS YNPYTUM U MEHee IutacTHYHbIM. COOTHO-
HIEHUE MEXY YIPYTrOIUIACTHYECKUMU U BSI3KOIUIACTUYECKUMH CBOWCTBAMM ac(aib-
TOOETOHAa M3MEHSIETCS MOJ| JICUCTBHEM IPOLECCOB CTAPEHUsI OMTyMa: CO BPEMEHEM
ac(hanbTOOETOH CTAHOBUTCS OO0JIEE YIIPYTUM U XPYIKHM.

PaccmoTrpum BaxHeimue neopmMaTUBHBIE XapaKTEPUCTUKHU acanbTOOETOHA:
YIPYTrOCTh, MJIACTUYHOCTD, JIIACTUYHOCTb, MOJ3Y4YECTh, PEIAKCYEMOCTb.

Ynpyrocrb xapakTepu3yeTcss MTHOBEHHOM aedopmalideii, BO3HHMKAOIICH B
MOMEHT Harpy>K€HHsl U MOJHOCTHIO MCUE3A0IICH MOocie MPEKpPaLCHUs TeUCTBUS Ha-
rpy3ku. OJHOBPEMEHHO C YIIPYTUMHU B ac(haabToOETOHE B 3TOM CIyyae MOTYT pa3Bu-
BaThCs U MJIACTH4YeCKUe fedhopMaliiu, KOTOPhIE MOCIE CHATHS Harpy3Kku He rcuesa-
10T . [Ipu BenmnuuHe NEHCTBYIONIETO HANPSHXKEHUST MEHBIIE MpeJesa yIpyrocTH WK
npejena TeKydecTd B achanbToOETOHE Pa3BUBAIOTCS TOJBKO YIPYrUe W IIacThye-
ckue nedopmaruu (puc. 20).

IIpu cuaruu Harpy3ku (6—0) popma Marepuana BOCCTaHABIMBAETCS TOJIBKO
3a cueT ynpyroct (gy). He BoccTanaBnuBaromiasicst 4acTe oOmiel negopmanun (&)
XapaKTEpU3yeT MIACTUYHOCTh. DTy 4acTh Ae(OpMallMM HA3bIBAIOT €Ille U HeoOpaTu-
MoH. [Ipr MHOTOKpaATHBIX U KPaTKOBPEMEHHBIX HArpyKEHUSIX HEOOpATUMBIE TJIACTH-
Yyeckue AepopMallid HaKaIMBAaIOTCS OT OJHOTO LHMKIIA «HATPYKEHUE — pasrpyxe-
HUE» K JIPYrOMY U MPH OINpPEACIICHHON BEIMYUHE B KOHEYHOM CUETE€ MOT'YT BbI3BaTh
HapyIlleHHe CIIONIHOCTH MaTepuana (YCTaJOCTHOE pa3pylleHue).

[Ipu Gosee unu MeHee NIUTEIHHOM JIEMCTBUU HArpy3kKu B ac(aibTOOETOHE
MMOMUMO MTHOBEHHBIX YIPYTHMX W IUIACTUYECKHX AedopMalivii pa3BUBAIOTCS Bpe-
MeHHbIe ehopMaIiii 3JTACTUHYHOCTH U NMOJI3yYeCTH.

Onactudeckas nedopmarus — 3To ympyras aedopmarusi, pa3BUBAIONIANCST B
TEUEHHE BPEMEHM JEUCTBUS Harpy3ku. OHa pa3BUBAETCS C OTCTABAHUEM BO BPEMEHU
110 OTHOIICHUIO K MTHOBEHHBIM yNpyruM jaedopmarusm. [Ipu cHITUU Harpy3ku dia-
cTudeckue AedopMaliy Ucue3aroT TakKe B TeUEHHE HEKOTOPOro BpeMeHu. B cBsi3u ¢
ATUM UX €Il Ha3bIBAIOT ie(PopMallMsIMH yIPYroro NocieeHCTBHUS.
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Puc. 20 quarpamn - ) 1Has nedopMmanus;
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[Tpu BenmuumHe AEHCTBYIOIIETO HAMPSHKEHUS MEHBIIE Mpeesa YIPyroCTH W
npejenia TeKy4ecTd B ac(aibToOCTOHE Pa3BUBAIOTCSA TOJIBKO YIPYTHE M DJIacTHYe-
ckue nedopmaruu (puc. 21).

&

——

Puc. 21. Pa3zButue nedopmannii mpu HanpsHpKEHUSX MEHbBIIIE MTpejiena TeKy4eCTu:
€y, €5, — YIIPYTas ¥ dJIaCTHUECKas AedopMaluu

[Ipu HampspkeHuH OoJbIlE TMpefena TEeKYy4YeCcTH W JOCTATOYHO JJIMTEIbHOM
BpeMEHHU (ITPEBBIIIAIOIIEM BpPEMS MOJHOIO Pa3BUTHUS 3JIaCTUUECKON aedopManvu) B
Marepuaie IposABISIIOTCS e(popMaluy BI3KOTO U TUIACTUYECKOrO TEYEHMs, SBIISIO-
necss HeoOpaTUMbIMU. OTU AedopMallii Ha3bIBAIOT JeopManusMi MOJA3y4ecTH
(puc. 22).

Hedopmarrionnsie Tiporiecchl B acanbrodeTone, 00yCIOBICHHbBIE €r0 HArpy-
KEHUEM, OTPENETSIOTCS TJIABHBIM 00pa3oM crenuduuecKuMu OCOOEHHOCTSIMU BS-
Kyiero (Outyma) U XapakTepoMm Iporiecca HarpyKeHusi (BEIMYUHON U CKOPOCTHIO
HapacTaHUsl HANPSHKEHUN). YTNPYromiacTHUeCKUE CBOWCTBA OMTYyMa 3aBHUCST HE
TOJBKO OT €ro TPYIIIOBOTO COCTAaB, HO U OT CTEMEHH €r0 CTPYKTYPUPOBAHUS U TEM-
nepatypsl. Tak, B acQajbTOBSDKYIIIEM C ONTUMAIbHO-MUHUMAIIBHBIM COJIEPKAaHUEM
OuTyMa (a 3HaYUT, C MAKCUMAJILHOM CTEMEHbIO CTPYKTYPUPOBaHUS) OUTYM 00Ja1aeT
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OoJbITIe yIpyrocThio, 4eM B achambTOOETOHE, TJe TOJIMHA OUTYMHBIX TUICHOK
OoJbIle, a CTENeHb CTPYKTYpUPOBaHMs OuTymMa MeHbIe. [Ipu moBbimeHny Temmnepa-
Typhl YIIPYTrOCTh OMTYyMa YMEHBIIIAETCS, a TUIACTUIHOCTh yBenuuuBaercs. [Ipu oxa-
’KJICHUH K€ BO3pACTacT 3HAUCHUE YIIPYTOCTH.
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Puc. 22. Pa3suTre aedopMaruii npu HapsHKESHUSX, TPEBBIIAIONINX TIPEIeT TEKYUSCTH:
€y, Eon, Eno — YIIPYTasl, DJIACTUYECKAS] U N1OJIHASL OCTaTOYHAS
(MIaCTUYHOCTH U MOJI3y4ecTH) AeopMaruu

[To Mepe HachlieHUsT achanbTOBSHKYIIETO MECKOM U IieOHeM (TpaBUeM) COOT-
HOIIIEHHE MEXKIYy 0OpaTUMON M HEOOpaTUMOM COCTaBJISIONIMMU Jehopmaruii nusme-
Hserca. Tak, mpu J00aBIEHUU MEJIKOJIUCIIEpCHOM (pakiuu mecka (¢ 3epHamu 0
1,25 MM) MOAYyDb YIPYTOCTH YMEHBIIIAETCS 33 CUET Pa3yIJIOTHEHUsI CTPYKTYpPHI ac-
danproBsKyMIero. JlanpHelmee HachIeHHe ac(albTOBSIKYIIEro 0osiee KPYITHBIMH
MUHEPAIbHBIMU 3€pHaAMU, (HOPMUPYIOMIUMHU KECTKUI MUHEpaIbHBbIN KapKac, CHo-
COOCTBYET MOBBIIICHUIO YIIPYTOCTH CUCTEMBI.

Baxxnoit nedopMaTUBHON XapaKTepUCTUKOM ac(hanbToOETOHA SIBISETCA MOJI-
3y4ecThb, T. €. HeoOpaTumoe aedopMUpOBaHHE TIPU UIUTEIBHO ACHCTBYIOIIECH Ha-
rpy3ke. [lon3yudectp — 3TO pa3HOBUAHOCTh IUIACTUYECKOW JAepopMallii, pa3BUBAIO-
mieicst BO BpeMeHu. B ocHOBe MeXaHM3Ma MOJI3Yy4eCcTH (U MJIACTUYHOCTH) achaibTo-
OeToHa JexaT BA3KOIIAaCTUYHBIE CBOWcTBa Outyma. [loj aeiicTBMEeM HampspKeHUN
MIPOUCXOIUT B3aUMHOE MEepeMEIICHUE MUHEPATbHBIX 3€pEH, MTPU ITOM OUTYM, CBSA3bI-
BaOIMK ux, aAedopMupyercs Bsa3Korutactuuecku. [locnme mpekpaiieHust IendcTBUs
HaIpsHKEHUST HOBOE B3aMMOPACIIONIOKEHNE MUHEPAIBHBIX 3€peH (DUKCUpyeTcs mpe-
KpatuBmuM nedopmupoBathcs 6utymoM. Hekotopoe BoccTanoBieHue (Hhopmbl crc-
TEeMbI, 0OYCJIOBIICHHOE 3JaCTUYHOCTHIO (YIPYTUM TMOCTEACHCTBHEM), TIO BEIUYUHE
3HAYUTEITLHO MEHBIIIE HEOOPATUMOM YacTH JePOopMaIinu.

[Tom3yuecth acanbroOETOHA 3aBUCUT HE TOJBKO OT BEJIMYMHBI (2 TOUHEE —
YPOBHSI) JEHUCTBYIOIIET0 HAMPsHKEHUS, HO U OT Temrnepatrypbl. C MOBBIIIEHUEM TEM-
nepaTypsl MOJI3y4ecTh acanbToOETOHA BO3PACTAET, YTO SABJISETCA OJHOM U3 MPUYHUH
00pa3oBaHUs HAILJILIBOB M BOJIH B MOKPBITUSIX HA y4acTKaX pa3roOHA — TOPMOKCHHS
TPAHCIIOPTA U OCTAHOBKAX.
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Jlsis paBUIJIBHOTO TOHUMAHUS YCJIOBUN PabOTHI ac(arbTOOETOHHBIX MOKPBI-
TUH HEOOXOIMMO PacCMOTPETh BOMNPOC O pesIaKCaAlli HANPSKEHUH, INOCKOJIbKY
Cpeau TOPOKHO-CTPOUTEIBHBIX MaTepHaioB ac(haabTOOETOH sSBIsSIETCS Hauboee sip-
KHM IIPEJICTAaBUTENIEM PEAKCYIOUINXCS MAaTEPUAJIOB.

Penakcanus HanpsizKeHUH — MPoLECC CaMONIPOU3BOJIBHOTO YMEHBIIEHHsI Ha-
OpsOKEHUN B MaTepualie IpU MOCTOSHHOW JAedopMaliuu, cTporo 3aduKCUpOBaHHON
KECTKUMHU cBA3sIMU. Eciiu B MaTepuanie co3/1aTh HaPsHKEHUE G,, a BBI3BAHHYIO 3TUM
HampspKeHueM AegopMaiiio 3apUKCUpOBaTh U COXPAHATh HEU3MEHHOW B TEUCHHE
BPEMEHH T, TO HaNpsHKEHHE B MaTepHasie OyleT YMEHBIIAThCs MO 3KCIOHEHIUATb-
HOMY 3aKOHy (puc. 23), aCUMOTOTHYECKH NPHUOIMXKasCh K MUHUMAJIBHOMY 3Haye-
HHUIO.

Boenrs
L.ﬂ I - <ot S ¥y
LIS TRRCRULETET

Puc. 23. Inarpamma penakcanuu HanpsHKEHUM

Ocraroiiieecs B MaTepuase HanpsbKeHue Oy et
6.= 0, ™, (20)
r1€ € — OCHOBaHME HarypalibHOTO Jorapupma; K — KoHCTaHTa penakcamuu; T —
BpeMs HaOJIIOACHHUS.

Bpewmsi, B TedeHne KOTOPOTO HAMpsHKEHHE B MaTepHalie MOHIKAeTCs B € = 2,72
pasa, Ha3bIBAETCSA BPEMEHEM, WIIM MEPUOJIOM pelaKcaluu. DTOMY COCTOSHHUIO COOT-
BETCTBYET

1K=1; (21)
OTKY/Ia BPEMsI peJIaKkCalluu:
1
==, 22
=1 (22

Koncranra penakcamuu K 3aBUCHT OT BSI3KOIUIACTUYHBIX CBOMCTB MaTepHaia:
yeM Matepuall IiacTuuHee, TeM Oosbiie BenmnunHa K. Otciona ciaeayer, uTo B JeT-
Hee BpeMsl MPU BBICOKUX TeMIIepaTypax BpeMms pejiakcanuu achaibTo0eToHa YMEHb-
1aeTCs, a 3UMMOM, KOT/1a BA3KOCTh ac(haibTOOETOHA BO3PACTAET HA HECKOJILKO MOPSI -
KOB, BPEMSI PEJIAKCALIMM PE3KO YBEINYNBACTCS.

Bpewms penakcanum — 3TO CBOETO poJa BHYTPEHHSS IIKajla BPEMEHH, KOTO-
poil onpenensieTcs noBeaeHue marepuana. Eciu Bpemsi neldicTBUsI HArpy3Ku 00Jb-
IIIe BpEMEHHM peJIaKkcalluy, TO MaTepHrall BeJeT ce0s KaK BA3KOIJIACTUYHBIN, a €CIIu
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Ha000pOT — TO Kak ympyroBs3kuii. OMWH U TOT ke achaIbTOOETOH MOXKET HU3MeE-
HSITHh CBOM JI€(OPMATHBHBIC XapaKTEPUCTUKH B IIUPOKHUX MpeieNiaX B 3aBUCUMOCTH
OT TeMmmepaTypbl. 3uMoil ac(hanbToOETOH MPUOOPETAET OYCHB BBHICOKYIO BS3KOCTH
(K ymenpmaercs). [ToaTomy Bpemsi penakcamuil BEIUKO WU HAMHOTO IPEBBINMIAET
JUTATEIPHOCTh OOBIYHO JEWCTBYIONIMX HAa HEro HAarpy3ok. B 3TuUX ycioBusx ac-
¢banpT0OCTOH BemeT cedsl Kak YIpyroe TeJNO C COOTBETCTBYIOIINM XapaKTepOM Je-
dhopmaruii.

JleToM mpu BBICOKMX TEMIIEpATypax BS3KOCTh acPaibTOOETOHA PE3KO CHIKACTCS
(K Bo3pactaer), a cienoBaTeNibHO, PE3KO YMEHBIACTCS M BpeMsl pelaKcalluy, KOTOpoe
CTaHOBHUTCS COTIOCTABMMBIM HJTH 3HAYMTEIILHO MEHBIIIM B CPAaBHCHHUHU C BPEMEHEM JIeH-
CTBHUS HArPY30K. ITO MPUBOIUT K MOSBICHHUIO IUTACTHYECKHUX e(POpMAaLIUii.

B peanbHBIX yCcnOBUSX SKCIUTyaTalluu ac(anbTOOETOH MOABEPTaeTCs] MHOTO-
KpaTHBIM HarpyxeHusMm. [Iporecc penakcanuu HanpsHKeHHH TpU MEPBOM U MOCHe-
TYIOIIEM HarpyXeHUSX HEOJIMHAKOB: HANPSDKEHMS IOCJE MEPBOTO HATPY>KEHUS pe-
JAKCUPYIOT 3HAYUTENBHO OBICTpEE B CPABHEHHH C TMOCIEAYIONIMMHU HArpy>KEHUSMHU
(puc. 24).

st achanbTo0eTOHA HEMAIOBAKHOE 3HAUYEHUE UMEET CKOPOCTh MaJCHUs Ha-
MPSKEHUST B IPOMEKYTKH BPEMEHH, COTIOCTABUMbIE C BPEMEHEM JIEHCTBUS HArPy30K
B PEAJIbHBIX YCIOBUAX PA0OTHI TOPOKHOTO MOKPHITHSI. Y CTAHOBJICHO, YTO MIPU MEHbB-
el CKOPOCTH HArpyKEHUS 32 OMpPEIeIICHHbIN TPOMEKYTOK BPEMEHHU OTPEIaKCUPYeT
0oJbIlIasi 4acTh MEPBOHAYAIBHOTO HAIMPSHKEHHUS TI0 CPABHEHHUIO C HATrPYKEHUEM C
00JIBIIEH CKOPOCTHIO.
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Bpoenrss. Atiris

Puc.24. Penakcanus HanpspkeHHH B acanbrodeTone mpu t=15 °C
Y HadaJIbHOM HanpsikeHnu 3,6 MIla:

1 — mepBoe HarpyxeHue; 2 — BTOpoe HArpy)KEHHUE; 3 — TPEThE HATPYIKEHHE

OnHoil U3 XapaKTepHBIX 0COOEHHOCTEN AKcIuTyaTaluu achanbToOeToHa B J0-
POXKHBIX TTOKPBITUSX SIBISTFOTCSI MHOTOKPATHO TTOBTOPSIIOIIHMECS ero HarpyxeHus. He-
CMOTpPSI Ha KPaTKOBPEMEHHOCTh ACMCTBUSI Harpy30K OT MPOXOJAILIEro TPaHCIOpTa B
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ac¢anbToOEeTOHE yCIEeBAIOT MPOSBUTHCS TNIACTUYECKHUE AePopMalii, KOTOpPbIe HaKa-
IUIMBAIOTCS U B KOHEYHOM UTOI€ MOTYT JJOCTUTHYTh OIIACHBIX BEJIMYMUH.

B nponecce HakomiaeHus: HEOOpPAaTUMBIX JehopMaluil YCIOBHO MOKHO BBIJIE-
JUTH TPU 3TAlla: Ha HA4YaJbHOW CTaJIMU CKOPOCTh HAKOILJIEHUS] HeoOpaTUMbIX Aedop-
MalMii BO3pacTaeT OT OAHOTO Harpy>KeHHs K IpyroMy, 3aT€M OHa Ha HEKOTOPOE Bpe-
Msl CTAOUIIM3UPYETCS, IIOCIIE YETO PE3KO BO3PaCTAET.

Taxoil XxapakTep HaKOIJIEHUsS] HEOOPATUMBIX JeopMaluii CBsSI3aH C U3BMEHEHHU-
€M CTPYKTYpbl MaTepuaia Ioj JECHCTBUEM KPAaTKOBPEMEHHBIX HArpy3ok. B mepBblii
nepuoj JSHCTBUS HArpy30K BBICOKas CKOPOCTh HAKOIUICHUS HEOOpaTUMBIX aedop-
Maiuii 00ycioBJieHa NEPErPYNIUPOBKONA (B3aUMHBIM MEPEMEIICHUEM) CTPYKTYPHBIX
AJIEMEHTOB ac(asbTOOETOHA U €ro yIUIOTHEHHEeM. BTopoil mepuon xapakrepusyercs
cTaOuM3anueil CTpyKTypbl MaTepuaia U ee HauOOoJIbIIEH COMPOTUBISIEMOCTBIO JCii-
CTBYIOIIMM Harpy3kam. [[s TpeTbero e nepuoja XapakTepHO NOSBICHHUE U HAKOII-
JIeHHE BHYTPEHHUX AE(PEKTOB, HACTYIUICHHE «YyCTAJIOCTH» MaTepuala, JaBUHOOOpas3-
HOE€ pa3BUTHE HEOOPATUMBIX AePOopMaliil U Kak CIEACTBUE pa3pylICHUE MaTepraa.

Takum 00pazoM, KOIMUYECTBEHHBIE XapPaKTEPUCTUKU MPOLIECCOB HAKOILJICHHUS
HeoOpaTUMbIX JedopMaluii TP MHOTOKpPATHBIX HarpyXeHusx acanbroOeToHa sB-
J0TCs PyHKIMENH MHOTUX (DaKTOPOB: BEJIMYMHBI HAIIPSHDKEHUS, CKOPOCTH €ro Hapac-
TaHUSl U BpEMEHU JEUCTBUs, cocTaBa ac(anbTOOETOHA, BA3KOCTU OUTyMa, 3aBEpIlIECH-
HOCTU (POPMHUPOBAHUS CTPYKTYPBI, CTENIEHU CTapeHUs ac(haibTOOETOHA U €Tro TeMIIe-
patypsl. [loaToMy CKJIOHHOCTH ac(anbTOOETOHA K HAKOIUIEHHIO HEOOpaTUMBIX Je-
(dbopmarii Ipu MHOTOKPATHBIX HAarpy>KEHUSX B KaKJIOM OTIEJIbHOM CiIy4ae OLICHU-
BAETCS DKCIEPUMEHTAIIBHO IO CHIEHNUATIBHBIM METOIUKAM.

12.3. IIpouyHocTh acasbTOOETOHA

[IpoyHOCTh XapakTepu3zyeT CIOCOOHOCTh MaTepualia BbIIEPKUBATh MaKCH-
MaJIbHbIC HANpPsDKEHUs (CXKATHS, PACTSIKEHUsI, U3TUObl U Tp.) 0e3 paspymieHus. Paz-
pyllleHHuEe MaTrepuaia Moj JCUCTBUEM HANPSIKCHUS B HEM SIBIISETCS KPUTHYECKOM
ctaguei ero nedopmupoBanus. Muaue roBops, paspylieHue MaTepralna HaCTyMnaeT B
TOT MOMEHT, KOrjJia ero nedgopmMaiiusi J10CTUraeT NpeaesibHOro (KpUTHUYECKOro) 3Ha-
YEHUS, T.€. UMEIOT MECTO HAPYIICHUS €0 CIUIONIIHOCTH.

Kax 6puto mokasano, aedopmariusi, pa3BUBarOMIascs B achaibTOOETOHE MPH
Harpy>K€HHH, CKJIaJbIBAETCS U3 MTHOBEHHOH Ie(opMaluM YIPYrOCTH €, U BPEMEH-
HBIX JedhopMaIiiil SIaCTUYHOCTH €, U TUTACTUYHOCTH (MTHOBEHHOM M IJTUTEIBHON) €

g=g,T&, €. (23)

VYmpyras aedopmairsi pa3BUBaeTCS B Mareprase OJHOBPEMEHHO C TIOSIBJICHU-
€M U POCTOM HampsbKeHHsI, oOpaTumas aedopMariis dTaCTHYHOCTH TaK)Ke€ BO3HUKACT
OJTHOBPEMEHHO C HAIpPSKCHUEM, JIOCTUTas CBOET0 MaKCUMAJILHOTO (MpU JaHHOM Ha-
MPSDKEHUH ) 3HAYEHUS B TEUCHHE HEKOTOPOrO BPEMEHM U OCTaBasCh Jajee HEU3MEH-
HoM. BenmnunHa mactudeckoi aedopmaiinu, siBasronieics HeoOpaTUMOM, 3aBUCUT OT
JUTUTEILHOCTHU JIEUCTBUSI HAMPSDKEHUS: B MEPUOJ] BO3pACTaHUs HAIIPSIKEHUS pa3BUBa-
€TCs MTHOBEHHas IlacTUYeckas aedopmalus, a Ipu JJIUTEIbHOM €ro JeWCTBUU —
racTuyeckas aedopMarus moji3yuyecTH.
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[Ipy MrHOBEHHOM NPUJIOKEHUU HArpy3Kd (Hampumep, Npu yJape) IacTu-
yeckas AedopMaiisi MOKET BOOOIIe He TPOSIBUTHCS U TOTAa KpuTUyeckas aedop-
Malusg MOXKET OBITh TOJNBKO YHPYyTroil (e,=¢). B 3TOM ciydae pa3pylmeHHe IpPOHC-
XOJIUT MPHU 3HAUYUTENHHO OONBIIUX HampshKeHUsX. Ecium ke HampsbkeHust B mMaTe-
puaie JeUCTBYIOT HEKOTOPOE MPOIOIKUTEIBHOE BpeMs, TO Hapsay C YIPYTUMU B
HEM pa3BUBAIOTCA OOpaTUMBbIE AJIACTUYHBICE WU HEOOpaTHUMbIE MIACTUYECKUE JIe-
(dopmanuy (IIACTUYHOCTH M MOJI3ydecTH). Tak Kak B 3TOM cllydae €,<¢, KpUTHYE-
ckas negopmanus U pa3pylleHue HACTYIMAIOT MPU MEHBIIMX HaIpsHKEHUAX B Ma-
tepuane. Takum oOpa3om, paspyiieHnue achaabToOeTOHA MOKET IPOUCXOIUTH TIPH
Pa3HBIX [0 BEJIMYMHE HANPSHKEHUSAX B 3aBUCUMOCTH OT MPOAOJIKUATEIBHOCTH 1€ -
CTBHS OTUX HAMPSHKECHUN.

OCHOBHBIM HEIOCTaTKOM ac(aibTOOETOHA KaK JOPOKHO-CTPOUTEIHLHOTO Ma-
Tepuasa sBISIETCA 3aBUCUMOCTh €ro MPOYHOCTH U J1e()OPMATUBHBIX CBOMCTB OT TEM-
nepaTypsl. [Ipu NOBBIIIEHUU TEMIIEPATyphl BA3KOCTh OMTYMa, COJIepKaIIerocs B ac-
(banbTOOETOHE, TOHUKACTCS, CBSA3M MEXIy MHUHEpPaJbHBIMU 3€pHAMU OCIa0EBaloT,
YTO BJICYET 32 COOOM yMeHblleHue MpoyHocTU. [Ipu nmoHMKEeHnu TemiepaTypsl npo-
UCXOAUT 00OpaTHOE: BA3KOCTh OMTyMa, a C HEIO U NMPOYHOCTh — MOBBIIIAOTCA. M3Mme-
HEHUE IIPOYHOCTH, CBSI3aHHOE C U3MEHEHHMEM TEMIEPATYpPbI, IPOUCXOANUT B JTOCTAa-
TOYHO HIMPOKMX Ipeaenax: npu temmeparype 50 °C ona cocrasiser 1 — 2 Mlla, a
npu Temreparype muayc 35 °C — 18 — 30 MIla. [TosToMy mpH oIpeaeie iy IpOYHO-
ctu acdanbToOETOHA HEOOXOAUMO CTPOTO COONIOJATh YCIOBHUS HMCHBITAHUS: CKO-
pPOCTb BO3pacTaHUsl HArpy3KH (BpEeMEHHOW (paKTOp) U TEMIIEpaTypy MaTepHuaia B MO-
MEHT WCITBITAaHUS.

ConpotuBienne ac(hanbTOOETOHA NPUIIOKEHHBIM Harpy3kam 00YyCIOBJIEHO
JIBYMSI OCHOBHBIMHU (DaKTOpaMu: CLETUICHUEM MEXIY MUHEpAIbHBIMU YaCTHIIAMHU U
TpEeHUEM MEXIy HUMU. [IpOUHOCTH CUEIIEeHUs! 3aBUCUT OT BSI3KOCTU OMTyma U €ro
KOJIMYECTBEHHOTO CO/IepKaHMs (MHA4e TOBOPs, CTENEHU CTPYKTYpPUpPOBaHUS) B ac-
¢danpTobeToHe. [Ipu n30bITOUHOM ColepKaHUU OUTyMa MO OTHOUIEHUIO K ONTUMATb-
HOMY MPOYHOCTH ac(habTOOETOHA 3aBUCUT IIIaBHBIM 00pa30M OT CIICTICHUS.

BenrunHa BHYTPEHHETO TPEHMS OINPEAENSIETCS TPaHyJIOMETPUYECKUM COCTa-
BOM MHHEPAJbHOW CMECH, MAaKCUMaJIbHOW KPYMHOCTHIO U ¢opMoit 3epeH. C yBenu-
YEHUEM pa3MEPOB YacTHUI] BHYTPEHHEE TPEHHE Bo3pacTaer. Tak, Halpumep, yroi
BHYTPEHHETO TPEHHUSI KPYMHO3EpPHHUCTOro acdanbToOeToHa OyJeT OOoJblle, YeM Y
MEJIKO3EpHHUCTOTO , U TeM OoJiee — mecyaHoro. CMech, COCTOAIIAs U3 OCTPOYTOJIbHBIX
M LIEPOXOBATHIX 3€peH IIEeOHs, OOHAPYKUBAET OOJIbLIEE BHYTPEHHEE TPEHHUE, YEM
MIPU OKaTaHHBIX 3€pHAX IPaBUsl C TJIAJKON MOBEPXHOCTBIO.

Cornacno teopun Mopa, npeaeiabHoe CONMPOTUBICHUE OHOOCHOMY CHKATHIO U
PACTSKEHUIO CBSI3aHO CO CLEIJICHUEM U BHYTPEHHHUM TPEHUEM:

R=2ctg (gg); (24)

r=__2% (25)
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rae R u r — cooTBETCTBEHHO Mpeen NPOYHOCTH MPH CKATUM U pacTsbkeHuu, MlIla; ¢
— cueruienue, MlIla; ¢ — yron BHyTpeHHEro TpeHus, paz.
N3 3TUX 3aBHCUMOCTEH CIIEIyET, YTO COIPOTHUBIICHUE CHKATHIO WM PacTshKe-
HUIO BO3pAcTaeT C yBeIWdeHUEM creruieHus. C yBEIMYEHUEM Yrja BHYTPEHHETO
TPEHUS IPOYHOCTH HA CKATHE MOBBIIIACTCS, & HAIIPSHDKECHUE — YMEHBIIASTCS.
CooTHoOIIEHNE MEXKy IPOYHOCTBIO HA CKAaTUE U PACTSIKEHUE 3aBUCHT OT yIila

BHYTPEHHETO TPEHUSI:
R
— = tg 2 [Z + ﬂj,

r 4 2
BEInoHUB HECIIOKHBIE MTPeOOpa30BaHus ¢ BeipakeHusIMHU (24) u (25), MOKHO
MOJTyYUTh 3aBUCUMOCTH IS OTIPEJICIICHHUS yTJIa BHYTPEHHETO TPSHUS U CIICTUICHUS:

(27)
(28)

(26)

sin :__;
? R+r

¢=0,5VRr;

Hpe;[en IIPOYHOCTH aC(baJ'IBTO6€TOHa IIpu CXKATHH OIIPCACIIAIOT IIYTCM HCIIBI-
TaHWA MUIIMHAPHUYICCKHUX 06p33]_IOB, AUaMCTP U BBICOTA KOTOPBIX HOJIZKHBI OBITH oaHn-
HaKOBBIMHU. M3roTaBinBaroT o6pa3u51 YIUIOTHCHUCM CMGCCﬁ, IIPUT'OTOBJICHHLBIX B JId-
60paTOpI/II/I, a TaKXKC U3 Hp06 CMGCGﬁ, OTO6paHHI>IX Ha CMCCHUTCIIBHBIX YCTaHOBKaX
HJIKM Ha YYaCTKC IIPOU3BOACTBA pa60T.

Pa3MepI>1 O6p&3HOB BBI6I/IpaIOT B 3aBHCHUMOCTH OT MaKCHMaJIbLHOU KPYIIHOCTH
MHUHCPAJIbHBIX 3CPCH B CMCCH:

st KpynmHo3epHucTon  — 101 mwm;
MEJIKO3EPHUCTOU — 71,4 mwm;
recyaHou — 50,5 Mmm.

[Ipu npuroToBiIEHUU cMecel B J1TaOOpaTOPUU MO TOPSYE TEXHOJOTUHU MHUHE-
panbHble Matepuanbl (1e0eHb, MEeCOK, MUHEPAIbHBIA MOPOIIOK) MpPEIBAPUTEIBHO
BBICYIIIUBAIOT, @ OUTYM 00€3BOKHBALOT.

[IleGenb, mecoK U OUTYM HArpeBaroT A0 TeMIIepaTyp, yKa3aHHbIX B Ta0J. 21.

Tabnuya 21

Temneparypa Harpesa me0Hs, mecka u Ouryma

Temneparypa Harpea, °C, B 3aBHCMMOCTH OT ITOKa3aTeaen

YCIOBHOM  BSI3KOCTH

HanmenoBanue 0

rI1yOuHBI Orpy>KeHust urisl npu 25 °C [0 BHUCKO3UMETPY C
Marepuana

OTBEPCTHEM 5 MM, C

40-60 [61-90 |91-130 |131-200 [201—-300 [70—-130 |131-200
[Ile6enp, mecok 170-180 |165—-175 |160—-170 {150 — 160 |140 — 150 100 —120 |120 — 140
Bsoxymee 150 — 160 |140 — 150 [130 —140 |110-120 |100-110 |80-90 |90 — 100
Cwmech 150 - 160 |145—155 |140—150 {130 — 140 |120-130 (80—-100 |100—120

HpujvleltaHue. MI/IHepaJIBHHﬁ MOpOIIOK BBOAUTCA B CMECH oe3 MMpEABApUTCIIbHOTO HArpeBa.
[epen u3roroBieHreM 00pa3oB (GOPMBI M BKJIAIBIIIN HATPEBAIOT 10 TEMIIE-
parypst 90 — 100 °C.
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VYmnotHenue o0pa3noB U3 cMmecel, coaepxkamux 10 50 % mebHs mo macce,
IMPOU3BOAAT IIPECCOBAHMEM 110 JaBJICHHEM 40 MIla Ha ruapaBIMYCCKHUX IIPECCax B
CTalbHBIX (hopMax (puc. 25).

Puc. 25. ®opma ansa um3roroBieHUs achasbTOOECTOHHBIX OOpa3IOB:
] ] ;I 1 — nunuaapudeckas Gpopma (MONIbIA HUAUH/P); 2 — BKIIAJIBIII;
‘ 3 — ymioTHeHHas ac(harbTOOECTOHHAS CMECh

\\}\\\]
N

'.

Joros
AVANURAANVANSRS NANKR
|
%

JlaBlieHHEe HaA YIUIOTHSIEMYIO CMECh J0BOAST a0 40
MIla B Teuenne 5 — 10 ¢, yepe3 3 MUH HArpy3Ky CHUMAIOT,
oOpaslbl U3BJIEKAIOT U3 (HOPMBI BBDKUMHBIM MPHUCIIOCOOIIE-
HueM. OOpa3Ibl U3 XOJIOAHBIX acPalbTOOCTOHHBIX CMeEcel
M3TOTaBJIMBAIOT 0€3 MPEeABAPUTEIILHOTO UX Harpena.

2 YunorHeHne o0pa3loB W3 TOpSAYUX CMECEH, conuep-
Il )amux 6osiee 50 % medHs Mo Macce, clieIyeT MIPOU3BOIUTh

cHavasia BuOpuposanuem ¢ npurpy3om 0,03 MIla B Teuenue
3 MuH, a 3aTeM npeccoBanuem aasiieaneM 20 MIla.

[Ipenen mpoyHOCTH TP CHKATUU OMPENEISAIOT Ha Mpeccax MpU CKOPOCTU JBU-
KeHusl TIMThl 3 MM/MuH. [lepes ucnbiTanueM o0pasibl TEPMOCTATUPYIOT MPH 3a]1aH-
Ho#t Temneparype: 50 °C, 20 °C wim 0 °C B Teuenue |1 4 B Bojie C COOTBETCTBYOIIEH
TEMIIEPATYPOH.

Jlns onipeienieHust mpejiesia MpOYHOCTH 00pa3lioB B BOJIOHACHIIIIEHHOM COCTOSI-
HUU 00pa3Ibl MPeIBAPUTEIHLHO HACKIIAIOT 1MOJ BAKYYMOM. JIJist 3TOro MX MOMEIaroT
B cocyJ ¢ Bonoii ¢ emmeparypoit 20 °C Tak, 4ToObl YPOBEHb BOIbI HAJl HUMH OBLI HE
MeHee 3 ¢M. DTOT COCYJl YCTaHABJIMBAIOT B BAKyyMHYIO YCTAaHOBKY, T'JlI€ CO3HAI0OT U
noaaepxxuBaroT aaiaeHue He 6onee 2000 I1a (15 mm pT. cT.) B TeueHue 1 4. 3arem
JaBJICHUE JTOBOAAT N0 aTMOC(epHOTO M 00pa3iibl BHIACPKUBAIOT B TOM K€ COCYE
eme 30 mun npu temmneparype 20 °C. ITocie 3TOro ux U3BIEKAIOT U3 BOMLI, IPOTHU-
paroT BIaKHOUW TKaHBIO U UCTIBITHIBAOT.

[Ipenen npounocTu npu cxatuu, Mlla, Beraucistor no popmyie:

R, =107, (29)
F
rae P — paspymaromias Harpyska, H; F — nepBoHayanbHas Momaab MOnepeyHoro
cedeHus o6pasua, M.

3a pe3ynabTaT OMpeAesieHUs NPUHUMAIOT CcpeaHeapru(PpMETHYECKOE 3HAUCHUE
UCIIBITaHUH Tpex 00pa3IioB.

[Ipenen mpodyHOCTH HA PACTSKEHHE MPHU PACKOJIE OINPENESIOT UCIBITAHUEM
MUJTUHAPUYECKUX 00pasioB HAa pacKallbiIBaHUE 1O oOpasytoliei (puc. 26). IToT me-
TOJ TIPEIHA3HAYEH JJII OIICHKH TPEHIMHOCTOWKOCTH ac(anbTOOETOHA TPH HUBKHUX
TeMmreparypax.

[lepen ompeneneHuem mpejnesa TPOYHOCTH HAa pacTsHDKEHUE NP packoiie 00-
pasibl TepMocTaTHpyIOT B Boae npu Temneparype 0 °C B teyenue 1 4. Vcnbitanue
MPOBOAAT Ha Mpeccax, 00ECIEeYMBAIOIIUX MMOCTOSHHYIO CKOPOCTh JIBUKEHUS OIHOM

.
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u3 T 3 MMm/MuH. OOpasel, U3BICYSHHBIA U3 COCYa Il TEPMOCTATUPOBAHMUS, yC-
TaQHABJIMBAIOT B IIEHTPE HIKHEW IUIMTHI Mpecca Ha OOKOBYIO MOBEPXHOCTh; 3aT€M
OITYCKAIOT BEPXHIOIO IJIUTY M YCTAaHABIMBAIOT €€ BhIIIE YPOBHS MOBEPXHOCTH 00pa3-
na Ha 1,5 — 2 mm. Ilocre aToro Harpyxaiot oopasetl.

Puc. 26. Cxema ucnsiTanus odpasiia Ha pacTsDKCHUE TIPH PacKoJie:
1 — BepxHss IUIKTA TIpecca; 2 — HIDKHSAS TUTUTA Ipecca; 3 — o0pasern

[Ipeaen mpoyHOCTH Ha pacTskeHue npu packosie, MIla, BerunciaoT no ¢op-
MyJI€:
P .ns
R,=—:107, (30)
hd
riae P — paspyuatoiast Harpyska, H; h — Beicota obpasma, m;  d — muamerp oOpas-
1a, M.
3a pe3ynabTaT OMNpeAesieHus NPUHUMAIOT cpeaHeapu(PpMETHYECKOe 3HAUCHHUE
UCIIBITAaHUI Tpex 00pa3IloB.
CnpuroycroiunBocth acdanbrodeToHa 7, coriacHo Teopun H.H. VBaHoBa,
BBIPAKAETCA 3aBUCUMOCTBIO:

t=Ptgp +c+ 2, (31)

rae P — HopmanpHOE JaBieHUE Ha Iuiomaake casura, Mlla; ¢ — yron BHyTpeHHEro
TpeHus acanpbrodbeToHa, paa; 2 — 3aleruieHne MUHEpalbHbIX 3epeH, Mlla; ¢ — cuen-
JeHue, 00yclIoBIEHHOE OUTYMHBIMU CBsi3siMu, MIla.

N3 npuBeeHHOW 3aBUCUMOCTH BHJIHO, YTO MPOYHOCTH MPU CIBUTE 3aBUCUT
KaK OT CBOWCTB MUHEPAJIHHOTO OCTOBA (¢, ), Tak M OT CBOMCTB Outyma (c). B ycio-
BUSIX DKCIUTyaTalluu MOTePs CABUTOYCTOMUYMBOCTH acaabTOOETOHA Yallle BCETO CBSI-
3aHa C MOBBIIICHHBIMH TEMIIEpaTypaMHu, MPU KOTOPBIX OUTYM pa3MsrdaeTcs U Mpod-
HOCTb CIIETUICHHUSI (C) 3HAYUTEIbHO YMEHBIIAETCS.

B cBs13u ¢ aTUM o0ecrieueHue HajjIeKaniell CIBUrOyCTOMYMBOCTH TOCTUTAETCSI
IJIaBHBIM 00pa3oM 3a cueT moAdopa MUHEPAILHON cMecH, 00JIaaloIIe M0 BO3MOXK-
HOCTHM OOJIBIIMM BHYTPEHHUM TpeHueM (tg@) u 3aneruienuem (c). s Takux mMuHe-
pPaTBHBIX CMECEH XapaKTePHO TMOBBIIICHHOE COJEPKaHue MeOHs KaK OCHOBHOTO Kap-
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KacooOpa3yIoIlero 31eMeHTa CTPYKTYpbl acdanbroderoHa. Tak, Hampumep, Ipu co-
nep>kaHuu 1meOHs 65 % Ha J070 BHYTPEHHETO TPEHUS U 3alEIJICHUs MPUXOAUTCS
okos10 90 % npouHocTH mpu caBure, a B achanbroderone, comaepxaiieM 20 % meod-
Hs1, — Bcero okoJiio 70 %.

Jpyrum HampaBjeHUEM MOBBIIICHUS] CABUTOYCTOMUMBOCTH achaibToOeTOHA
ABJISICTCSl YBEJIMYEHHUE BS3KOCTH U TEIUIOYCTOMYMBOCTH ac(haabTOBSKYILET0. ITO
MOKET OBITh JOCTUTHYTO 3a CYET ONTUMU3AIMHU €T0 COCTaBa (COOTHOIICHHE «OUTYM
— MUHEPAJBHBINA MOPOIIOK»), aKTUBAIIUU MUHEPATHFHOTO MOPOIIKA, a TaKkKe MOIUpU-
Kaluy OUTyMa NOJIMMEPaMHU.

[ToBpIllIEHNE CABUTOYCTOMYMBOCTH ac(anbTOOETOHA 3a CUET YBEIMYEHHUS CO-
Jep’KaHus B HEM IEOHS HE BCEr/a ONpaBAaHO, TaK KaK HEPEAKO MPUBOIUT K yXyI-
HIEHUIO €ro JoJroBedHOoCcTU. [loaToMy 3agady MOXKHO PELIMTh TOJBKO MPHU COYETa-
HUU 3TUX JABYX IyT€H — CO3JaHUsl B HEM KapKACHOU CTPYKTYpPbl MUHEPAIBHOTO OCTO-
Ba C MOBBIIIEHHBIM COJEPKaHUEM IIEOHS U YCHIIEHUEM CTPYKTYPHBIX CBSI3€H 3a CUET
aKTUBAIIMM MUHEPAJILHOTO MOPOIIKa U MOAUPUKAIUUA OUTyMa.

Cornacao ['OCT 12801-98, xapakTepucTUKamMu CIABUTOYCTOMYMBOCTH acdaib-
TOOETOHA SABJISAIOTCS KOA(P(GUIUEHT BHYTPEHHETO TPEHUs (KaK MHTErpajibHbIN MOKa-
3aTejb BHYTPEHHEro TPEHUS MUHEPAJIBHOTO OCTOBA M 3ALCIUICHUS) U CLEIJICHHE.
OTH TOKa3aTeNn ONPEAEISAIOT CIEIYIOIIUM 00pazoM.

N3 acdanbToOETOHHOW CMECH M3rOTaBIMBAlOT HE MeHee 6 00pa3loB-
UUIuHApPoB auameTpoM 71,4 mMm. Ilepen ucnbiTanuem oOpas3ubl BHIAEPKUBAIOT B Te-
uyenne 1 4 B Boge ¢ temmeparypoit 50 °C. 3areM UX HCIBITBHIBAIOT HATPY:KCHUEM IO
JIBYyM CXE€MaM: OJIHY IOJIOBUHY 0OpasIloB — IO MEPBOM cxeme (puc. 27a), Ipyryro —
1o BTopoi (puc. 270).

Puc. 27. CxeMbl ucnsiTanust 00pas3IoB Ha CBUTOYCTONYHBOCTD:
a — IPU OJHOOCHOM CXaTuu; 0 — mo Metoay Mapiania

HcnpiTanue npoBoasAT HA TIpecce, 00eCeUunBaloIeM CKOpPOCTh aepopMupoBa-
Hust 00pa3ioB 50 mm/MuH. OOpa3ell, U3BJICUCHHBIM U3 TEPMOCTATUPYIOIIETO YCTPOM-
CTBa, YCTAaHABJIWBAIOT B IICHTPE HIKHEH TUTMTHI Mpecca MpHU MEPBOH CXeMe Harpyxe-
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HUS WIM B HIHKHIOI YacTh O0XUMHOTO YCTPOWCTBA — MPHU BTOPOM CIOCOOE HArpy-
KEHUSL.

B mporiecce ucnbiTanusi oOpasia (GUKCUPYIOT MaKCUMalIbHOE MOKa3aHUE CH-
JIOU3MEPUTEIISI, KOTOPOE MPUHUMAIOT 32 pa3pylIatoN[ylo Harpy3Ky. OqHOBPEMEHHO C
MOMOIIBIO MHIUKATOpa MEPEMEIICHUN 3aMepsIoT MpeAesibHYI0 AedopMalinio, COOT-
BETCTBYIOIIYIO pa3pyllalollell Harpy3ke, U Bpemsi Harpy>keHusi oopasiia 1o CeKyH-
JIOMepy.

Jlist kaxxmoro oOpasiia, HCTIHITAHHOTO Ha OJHOOCHOE CXKATHE U CXKATHUE TI0 CXe-
Me Mapimaiia, BEIMACTSAIOT padoTy A, Ik, 3aTpadeHHYIO0 Ha paspylieHue, mo (op-
MyJIe:

4=t (32)
2
rine P — paspyuatonias Harpyska, kKH; | — npenensHas nedopmanus, M.

Cpennroro padoty aedopMUpoBaHHS 00pa3IOB BBIUHMCIISIIOT Kak cpeaHeapud-
METHUYECKOE PE3yJIbTaTOB UCIIBITAHUI HE MEHEE TpeX 00pa3IoB.

Koaddurment BHyTpeHHero TpeHust tg@ BEIYUCISIOT 10 opmyIie:

gp = Am=A) (33)
3A, - A
rie  Am, A. — cpenusas pabora nepopmupoBaHusi 00pas3loB achaabToOETOHA MPHU
WCITBITAHUM COOTBETCTBEHHO 10 cxeMe Mapiasia u Ipu 0JTHOOCHOM CaTuH, JXK.

13. JoaroBe4uHoCTh achasbTOOETOHA

AchanbToO6eTOH B JOPOKHBIX MOKPBITUSAX B MPOIECCE IKCITyaTalluu MOABEP-
raeTcsi MHTCHCUBHBIM MEXaHUYECKUM U (U3UYECKUM BO3JEHCTBUSM, KOTOPBIE B KO-
HEYHOM HMTOTE MPHUBOJAT K €ro paspyuieHuto. Hanbonee xapakTepHbIMU U3 HUX 51B-
JSIOTCST yJapHbIe HAarpy3Kd M MCTHPAIOIIEE JIEHCTBHE, OKA3bIBAEMbIE MPOXOSAITUM
TPAHCIIOPTOM, HACHIIIIEHNE MaTepraia BOJIOH, COMPOBOXKIAIOIIEECS YePEAYIOIUMUCS
3aMOpaXMBAaHUSIMH M OTTaWBaHHUSAMH, coJieBasl ¢u3mdeckas kopposws. HeratuBHoe
neicTBre dTUX (AKTOPOB YCHIIMBACTCS HAKAIIMBAIOIIMMIECS B MaTepuaje 0CTaTo4-
HBIMHU JehOpMAIMSIMH, BI3BAHHBIMH 3KCIUTyaTallMOHHBIMKM Harpy3kamu U HEPaBHO-
MepHOM npocagkoil ocHoBaHui. [lox nelicTBueM ynabTpaduosieTOBOro CHeKTpa CoJl-
HEYHOW paJualiiil M KUCJIOPOJa BO3ayXa MPOUCXOJUT CTAPEHHUE BSKYIIETO, BBIpa-
KAIOIIEeecs B YBEJIMUYCHUH €T0 XPYITKOCTH.

Kak yxe oTMedanoch, CTaTHYECKHE U MHOTOKPATHO TOBTOPSIOIINECS HArpy3-
KM BBI3BIBAIOT HAKOIUICHHE B ac(arbToOeToHe HeoOpaTUMBIX AedopMaruii, TOCTH-
raronMx B KOHEUHOM HUTOTE€ KPUTHUYECKUX BETWYWH. [Ipy BOAOHACHIIIICHUH U 3aMO-
pPaXUBAaHUU BOJIOHACHIIIEHHOTO ac(albTOOETOHA B HEM BO3HUKAIOT JOTIOJHUTEIb-
HbIC BHYTPEHHUE HAMPSHKEHUS, KOTOPhIE, CYMMHPYSICh C HAMPSIKEHUSIMU OT BHEITHUX
Harpy30K, YCKOPSIOT Mpollecc HeoOpatuMoro naehOopMHUpPOBAHUS U KAaK CIEICTBHE
pa3pyIieHHs.
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Bremne pazpymienue acganbTo0eTOHA BBHIPAKAETCS MOSBICHUEM TPEIIUH Ha
MIOBEPXHOCTHU TOKPHITHS, B TIEPBYIO O4epeab BOKPYT 3€PEH KPYITHOTO 3aIOJIHUTEIS,
BBIKpAIIMBAaHUEM 3E€PCH U PA3PhIXJICHUEM MaTepHaa.

AcdanbToOETOH SIBJIsSETCS MOPUCTHIM MarepuasioM. B acdanprobeToHe, Haj-
JexammM o0pa3oM MOJ0OpPaHHOM U TIIATEIBHO YIUIOTHEHHOM, COJEpIKaTcs B OC-
HOBHOM 3aKpBIThIC (YCIIOBHO-3aMKHYTHIE) TIOPHI, KOJTHYECTBO KOTOPHIX YBEITUINBACT-
Cs C YMCHBIIIEHHEM KPYIMTHOCTH 3epeH 3amoiHuTeneld. [Ipu OTCyTCTBHM BHEIIHETO
JaBJICHUS STU TOPBI BOAOW HE 3amoyHATCS. OHAKO €ClId MOKPOE MOKPBITHE IO/
BEpPraercsi KpaTKOBPEMEHHOMY C)KAaTHUIO (KOJIeCaMU MPOXOJSIIEr0 TPaHCIOPTa),
4acTh BO3JyXa U3 MOpP OTKUMAETCA W MPH pas3rpy3Ke BCIEICTBUE YIMPYTOro BOCCTa-
HOBJICHUSI (POpPMBI B HUX 00pasyeTcst BaKyyM, MO JEeUCTBUEM KOTOPOTo BOjJa C MO-
BEPXHOCTH MOKPBITHUS BCACHIBACTCS B MOPHI. [Ipr MHOTOKPATHBIX MMOBTOPEHHSIX ITHX
BO3JICHCTBHI TIOPHI B MOBEPXHOCTHOM CJIO€ TIOKPBITHS MOTYT OKa3aThCs B 3HAYH-
TEJILHOM Mepe WM TMOJHOCTBIO 3allOJIHEHHBIMU BOJIOM. [lockosibKy BOJia SIBIISIETCS
MPAKTUYECKU HEC)KMMAEMOM >KUJIKOCTBIO B JIaJIbHEHIIIEM MO/ I€MCTBUEM BHEIIHETO
JIABJICHUSI OHA MPOJIABIUBAETCS B MUKPOTPEIIMHBI B KOHTAKTE OMTYMa C MOBEPXHO-
CThI0O MUHEPAJILHON YaCTHIIbI, BHI3BIBASI OTCJIOCHHWE OUTYMHOW TUICHKH OT 3€peH 3a-
MTOJTHUTEJIS.

[Iponukas B MUKpOAEePEKTHI CTPYKTYpHI acharbToOETOHA, BO/Ia BBI3BIBAET a/l-
COpOIIMOHHOE PACKIMHUBAHUE, YTO MPHUBOJUT K PACKPBITHIO MUKPOJAE(PEKTOB U OC-
7a0JICHUIO CTPYKTYPHBIX CBsi3eil. [Ipn MHOTOKpATHBIX TOTMIEPEMEHHBIX YBIKHCHHSIX
1 BBICBIXaHUAX MPOUCXOJUT HaKoIIeHUe 3TuX nedexron. Pa3zpymienue achanbrode-
TOHA MPH €T0 MHOTOKPATHOM BOJIOHACBHIIICHUU YCYTYOJSICTCS TIMHUCTBIMHA TIPHMeE-
CSIMH, COJICP KAIIMMUCS Ha MMOBEPXHOCTU 3€PEH MUHEPATBHBIX COCTABISIONMX. [ H-
HUCTBIC YaCTHIIBI, HA0yXast IPH YBJIAKHEHUH, YCKOPSIOT MIPOIIECC OTCIIOCHUS OUTYM-
HBIX IJICHOK OT IMMOBEPXHOCTH MUHEPATBHBIX 3€PEH.

[Ipu 3amep3anuu BoibI B Topax acaabTo0eTOHa, KOTOPOE BCETIa MPOUCXOIUT
C TOBEPXHOCTU TMOKPHITHS, 00pa3yromuecss KPpUCTauibl JbJa MPOJABINBAIOT HeE3a-
MEp3IIYIO €Ile BOJy B 3aMKHYTHIC TOPHI M OHM 3amOJHAIOTCS Bodoi. [Ipu npenemns-
HOM HACBIIICHUH TIOp BOJIOM (TeopeTtnuecku He MeHee 91 %) ouepennoe 3amopaxu-
BaHME MPUBOJUT K TOSIBICHUIO OMACHBIX PACTATHBAIOIINX HAMPSHKEHUN U 00yCIIOB-
JICHHBIX UMU IJIACTUYECKUX (HeoOpaTUMBbIX) aedopMarinii (00BeM Mop MPpU STOM He-
oOpatumo yBenuuuBaercs). [Ipu oTTanBannu 00bEM JibJla YMEHbBIIAETCS (MPUMEPHO
Ha 9 %), a gaBjeHUE B MOPAX CTAHOBUTCS MEHbIIE aTMOCHEPHOr0, BCAEACTBUE YETO
B HHUX ITOJICACBIBACTCS HEKOTOPOE KOJUYECTBO BOMABI. [IpM MHOTOKpATHBIX MOBTOpE-
HUSX 3aMOPAKUBAHUS M OTTaMBaHUS HAKAIUTMBAIOIIHECS HEOOpaTUMBbIC AehOopMariiu
JOCTHTAIOT KPUTHYECKHUX 3HAYCHUIA U 00pa3yroTCs CHavajla MUKPOACPEKTHI, KOTOPBIC
3aTeM, HaKaIJIuBasCh U CPacTasiCh, TPAaHCPOPMUPYIOTCS B MakpoaedekTsl. C MOMEH-
Ta TOSBJICHUS MakpoAehEeKTOB MPOIECC MOPO3HOIO paspylieHus achaibroOeToHa
JTaBUHOOOPA3HO HApACTaeT, TAK KakK ATH Je(HEKThl TAKKE 3aMOJHAIOTCS BOJION U CITy-
AT UICTOYHUKAMH BHYTPEHHUX HATIPSHKCHHM.

HaunGonee cnadbim MecToM B achaibTOOCTOHE SBISETCS KOHTAKT ac(aibTOBS-
KYIIEro ¢ KPYIMHBIM 3aMOJIHUTENIEM. DTO 00YCIIOBIIEHO TJIABHBIM 00pa30M Pa3HOCTHIO
KO2(D(PUITMEHTOB TeMITEpaTypHOTO pacIlIUpEeHns KaMEHHBIX MAaTepuajoB U OUTyMa: y
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KaMEHHBIX MaTepuajaoB Kod(hGUIueHT 00beMHOTO TEMIIEPATyPHOTO PACITUPEHUS CO-
craBisier B cpeareM 1x10° 1/°C, a y 6uryma — okono 8x10™ 1/°C, T.e. OYTH Ha I1O-
psnok Oosblie. B CBA3M ¢ ATUM OUTYM MPU U3MEHEHUH TEeMIIepaTyphl MpeTepreBaetT
3HAUUTENTBHO OoJiblve AedopMalii, YeM MUHepaibHOe 3epHO. [Ipu monoxuTens-
HBIX TeMIlepaTypax BO3HUKAIOUIME TEMIEpAaTypHbIC HAINpPSOIKEHUs OBICTPO pelaKkcu-
PYIOT M KOHTakKT «3€pHO — OUTym» He Hapymiaetcs. OAHAKO MpU OTPHUIATEIIbHBIX
TeMIiepaTypax, Korja OMTyM CTaHOBUTCA YIPYTUM U XPYIKHUM, TeMIIEpaTypHbIE Ha-
NPSDKEHUS BCJICCTBUE MAJON PETaKCyeMOCTH 3HaYUTENIbHO BO3PAacTaloT, YTO U MPH-
BOJIMT K OTPBIBY OMTYyMa OT 3€pHa 3anojHuTeNss. B 00pazoBaBmIuecs TpeuHbl 3aTeM
MPOHUKAET BOJa, KOTOPAasl MPU 3aMEeP3aHUU YBEJIMUUBACT UX, U CLEIJICHUE KPYITHOTO
3epHa MEOHS C OKPYKAIOLIUM ero OUTYMOM HapyIlaeTcs.

CymiecTBeHHBIM (PaKTOPOM JOJITOBEYHOCTH ac(aibTOOETOHA ABIISETCS CTape-
HHe OMTYMa, BHIPAKAIOIIEECS B MOBBIIICHUH €T0 BSI3KOCTH, OTEPE TIACTUYHOCTH U
MOSIBJICHUU XPYIIKOCTH JaXke MpU MOJOKHUTENbHBIX TeMieparypax. [loa nelictBuem
TEIUIa, COJTHEUYHOM paguanuy U KUCIOpoAa Bo3AyXa I'pyNIoOBOil cocTaB OUTyma B ac-
¢danbrobeToHe u3MeHsieTcs. [Ipy 3TOM NMPOMCXOOUT KCHApPEHHE JIETKUX (PpPaKIUid,
OKHCJIEHUE YTJIEBOJOPOJIOB C 00pa30BaHHWEM CBOOOJHBIX BAJIEHTHBIX CBSI3€H U IO-
ClIeIyIoIeld UX MOJIMMEpU3aluel, 4To NMPUBOAUT K OOpa30BaHUIO KPYIHBIX Oolee
BA3KUX U JJa)K€ XPYIKUX BEIIECTB.

CrabmibHOCTh HE(TAHBIX OUTYMOB K BO3JCHCTBHUIO BO3/lyXa U COJIHEYHON pa-
JVAIK 3aBUCUT OT COJIEpP’KaHUsI METAHOBBIX, HAPTEHOBBIX U apOMATHUYECKHUX yTie-
B010po710B. C yBeNTMYCHHEM KOJIMYECTBA KUCIOPOICOJACPKAIINX, a30THCTBIX U Cep-
HUCTBIX COCTUHEHUH CTaOMIBHOCTh OMTYMa yMeHbIaeTcss. OKUCIUTENbHbIE TPOoIieC-
Chl YCHJIMBAIOTCS MPU YBEIUYEHUH MOPHUCTOCTU acPaibTOOETOHA, T.€. MPU JIydlleM
JOCTYTI€ BO3TyXa U BOJIBI.

B makcuManpHON Mepe OKUCICHHIO U TOJIMMEPHU3allii MOABEpraeTcsi OUTyM B
MOBEPXHOCTHOM cCJIo€ ac(ajabTOOETOHHOTO MOKPBITUS, MOJIBEPKEHHOM B IEPBYIO
ouepellb U APYTUM HEOJAronpUATHBIM BO3JAEHCTBUSIM: MEXaHHYECKHM Harpy3kam,
BOJIOHACBIIEHUIO, 3aMOPAXKUBAHUIO U OTTAaUBAHUIO U Ap. BiusHUe 3TUX mpoiieccoB
10 Mepe YJaJIeHUsl OT MOBEPXHOCTU B INIyOb MOKPBITUS YMEHbBILIAETCS U Ha Ompee-
JIEeHHOW TIIyOMHE MOKET BOOOIIe He MposiBUTHCSA. B 3aBUcHMMOCTH OT KadecTBa ac-
(danpToOCTOHA CTapeHrne OMTyMa K MOMEHTY TOSIBJICHHUS BHEIIHUX MPHU3HAKOB pa3-
pYLIEHUS MOKPBITUS PacpOCTpaHsIEeTCs Ha INIyOUHY OT 2 710 6 CcM.

Ha mporeccol crapenust OuTyMa OKa3bIBAIOT BIUSHHE MUHEpPAIbHBIE COCTaB-
nsromue acanproderona. Benenctue ancopOUMOHHBIX MPOLECCOB TAKXKE MPOMC-
XOJUT U3MEHEHHE TPYMIOBOTO COCTaBa OMTyMa M €ro CTPYKTypUpoBaHUE. MOJeKy-
JIBI YTJIEBOAOPOIOB OMTyMa B aICOPOIMOHHBIX CIIOSIX CTAHOBSTCS MEHEE MOABM)KHBI-
MU, 4eM B CBOOOJHOM OMTYME, YTO CHHKAET UX PEAKIIMOHHYIO CITIOCOOHOCTh. B cBsi3n
C MOTepel OUTYMOM TIACTUYHOCTH, YBEIMYCHUEM BSI3KOCTH M XPYIKOCTH CBOWCTBA
acanpTobeToHa yxyamarTcs. OH CTAHOBUTCS 00JIe€ KECTKUM, MEHEE DJTACTUYHBIM.

Mmuoroo6pa3ue (HakTopoB, NEHCTBYIOMMX Ha achaibTOOETOH B MPOIECCE IKC-
IUTyaTaluy JOPOXKHBIX MOKPBITUH, WX pa3HOOOpa3Hble COYETAHUS M MHTEHCHUBHOCTD
3aTPYAHSAIOT OJJHO3HAYHYIO OLIEHKY €ro JO0JTOBEYHOCTH. TeM He MeHee Takue MoKasa-
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TENH, KaK BOJOHACHIIIEHUE, BOJAOCTONKOCTh, MOPO3OCTOMKOCTh U HU3HOCOCTOMKOCTB,
MOTYT CITy’KUTh CBOCOOPa3HBIMH KPUTEPHUSMH JTOJITOBEYHOCTH ac(aibTOOETOHA.

BoponachbIleHne XapakTepU3yeTCsi KOJMYSCTBOM BOJBI, MOTJIOMEHHONW 00-
pasiamMu acganbToOeTOHa MPHU 33aJaHHOM PEKHMME HACHIIICHHSI, OTHECEHHBIM K 00h-
eMy Matepuasia. BogoHackIeHne onpeaensoT Ha 00pasax, IPUroTOBICHHBIX B Jia-
OopaTtopuu M3 CMECH, WK Ha o0pasmax — BeIpyOKax (KepHaX) W3 MOKPBITUS WU OC-
HOBaHMs. J1JIs 3TOU eI UCIONIB3YIOT 00pa3Ilbl IUIMHAPUISCKON (OPMBI.

OmnpeneneHre BOJOHACHIINICHHUS] MPOBOMAT CieayromuM obpazoM. OOpasiisi
acdanbTobeToHa CHava a B3BEUIMBAIOT HA BO3/YXE, a 3aTeM Morpysxart Ha 30 MUH B
COCY/ ¢ BOJIOM, numeromiei temmeparypy (20 + 2) °C takum 06pa3oM, 4TOOBI YPOBEHb
BOJIbI B COCY/JIe OB BBILLIE TOBEPXHOCTH 00pa3noB He MeHee, yeM Ha 20 mm. [locne
ATOro 00pa3Ibl B3BEIIMBAIOT B BOJIE M MIOMEIIAIOT B COCYJ] C BOJIOM ¢ TemrepaTypoun
(20£2) °C. YpoBeHb BOIbI HaI 00pa3aMu JODKEH ObITh HE MEHEE 3 CM.

Cocyn ¢ oOpa3liamMu yCTaHaBIMBAIOT B BAKYYMHYIO YCTaHOBKY, I/I€ CO3/1al0T U
nojayiepxkuBaroT napinenue He 6osee 2000 Ila (15 mm pr. cr.) B Teuenue 1 4. 3arem
JaBJIEHUE JOBOJAST 0 aTMOc(epHOro n oOpasibl BHIEPKUBAIOT B TOM K€ COCYJE C
BozoH B TeueHue 30 muH. Ilocne aToro oOpasisl U3BIEKAIOT U3 COCY/IA, B3BEILIMBAIOT
B BOJIE, OOTUPAIOT MSATKOM TKaHbIO M B3BEIIMBAIOT HA BO3IyXE.

Bononaceiienue oopasna W, %, BeIUuCIsAOT o Gpopmyie:

w=3979 (34)
9:-0;
rie g — Macca o0Opasiia, B3BEIICHHOTO Ha BO3IyXe, T; §; — Macca o0pasiia, BeIJepiKaH-
Horo 30 MHUH B BOJIE Y B3BEIICHHOTO B BOJIE, T; (J, — TO %€, B3BEIICHHOTO HAa BO3yX¢E,
T; §J3 — Macca HacChIIIEHHOTO BOI0M 00pas3iia, B3BEIICHHOTO Ha BO3AYXE, T,

3a BeJIMYMHY BOJOHACHIIIECHUSI PUHUMAETCSI OKPYTJIEHHOE /10 NEPBOIO JIecs-
TUYHOIO CpelHeapu(PMeTUIECcCKoe TpeX ONpeesICHUH.

Bomonornomienne HOpMHUPYETCsT TOJIBKO 711 BHICOKOTUIOTHBIX U TIJIOTHBIX ac-
(babTOOCTOHOB U3 FOPSYUX CMECEH BeeX TUIOB (Tadu. 22).

Tabnuya 22
HopmaTuBHBIe TPeOOBaHUS K BOJOHACHIILICHUIO

Bononaceienue, % mno oobemy, 1s:
Bun u tun acanprobeTona 00pa310B, 0TGOPMOBAaHHBIX U3 | BBIPYOOK M KEPHOB T'OTOBOIO
cMeCH HOKPBITHS, HE Ooee

BEICOKOIIOTHBII or 1,0 0 2,5 3,0
IInoTHBIE TUTIOB:

A ot 2,0 10 5,0 5,0

b,Bul ot 1,5 10 4,0 45

i ot 1,0 mo 4,0 4,0

Bononaceimenue acdanbToO0eTOHOB M3 XOJMOIHBIX CMECEH OMKHO OBITH OT 5
10 9 % (00BEMHBIX).

BenuunHa BoJOHACHIIIEHUS] 3aBUCUT OT CTPYKTYpHI acdanbrodeToHa. C yBe-
JMYEHUEM COJIeP KaHUS MHUHEPATBbHBIX 3€PEeH YBEIHMUMNBAIOTCS pa3Mephl TOp, KOJInde-
CTBO OTKPBITHIX TIOpP CTAHOBUTCS OOJbINe. DTO MOATBEpkAaeTcs AaHHBIMU B.A. To-
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J0BKO (puc. 28), MOKa3bIBAIOIIUMHU PA3IMYHOE BOJOHACKHIIIEHNE ac(aTbTOBSHKYIIETO
(kpuBas 1), acanbroBoro pactopa (kpuBas 2) u acdanbrodbeToHa (Kpuas 3) npu
JUTATETHFHOM HaX0KJIEHUH 00Pa3IoB B BOJIE.

Habyxanue achanpToOeTOHA XapaKTepu3yeT ero ruapouiIbHbIE CBOWCTBA U B
OTIpE/ICTICHHON CTETeHHU CIIeTUICHUEe OMTyMa ¢ TIOBEPXHOCTHIO MUHEPAIbHBIX YACTHIL.
HalOyxanue omnpenensioT Kak mpupaiieHiue oobema oOpasiia Mmociie HACKIIEHUS ero
BOJION B Bakyyme. [l ompenenenus HaOyXxaHus UCTIONB3YIOT JaHHBIC, TIOTyYCHHBIC
IIPU OMPEJICIICHUN €r0 BOJIOHACHIIICHHUS.

& =1
&5 //
g’ -
% —"-2
g 4 /
3
T
S 2
g 3
Q

o

60 120 180 240 360
Bpems suiaepXMBarns 8 Boge, cyT

Puc. 28. 3menenne BogoHACHIIICHUS BO BpeMeHH (110 1aHHbIM B.A. I'010BKO):
1 — achanpToBsIKYyIIETO; 2 — achaabTOBOTO PacTBOPa; 3 — achanbToOCTOHA

HaGyxanue acanbrobeToHa onpeensitoT B MPoIieHTax 00bema:

H=(9:-9.)-(0:-9:) ;0 (35)
9.—9;
rjae g; — Macca o0pasiia, BelIep>KaHHOTO B TeueHrue 30 MUH B BOJIE M B3BEILIEHHOTO Ha
BO3/yXe, T'; §, — Macca TOro ke o0paslia, B3BEIICHHOTO B BOJE, I'; (3 — Macca HacChl-
IIEHHOTO B YCIIOBUSIX BaKyyMa 00pasliia, B3BEIIEHHOTO Ha BO3AyXe, I'; Js — Macca To-
ro ke 00paslia, B3BEIICHHOTO B BOJIE, T.

3a BeMMUMHY HaOyXaHUs MPUHUMAIOT OKPYTJIEHHOE JI0 MEPBOr0 JACCATUYHOTO
3HaKa cpeHeapuPpMeTHIeCcKOe 3HaUCHUE TPEX OMPEICTICHUIM.

Bopocroiikocth acdanbTo0eTOHA OIEHUBAIOT KOAP(HUIIMEHTOM BOJIOCTOMKO-
CTH, KOTOPBIM MMOKA3bIBAET, HA CKOJIBKO YMEHBIINIIACh €r0 MPOYHOCTh MOCJIE BOJIOHA-
CBINICHUS, U XapaKTEPU3YyeT COMPOTUBISAEMOCTh ac(aabTOOETOHA Pa3pyIIAOIIEMY
neictBrio Boabl. KoaddUIMEHT BOIOCTOMKOCTH OMPEACNSIOT JJI BCEX BHUAOB ac-
($anbTOOETOHOB W3 TOPSIYUX U XOJOMHBIX CMECEH 3a HCKIIIOYCHHEM KPYITHO3EpHHU-
cThIX. [ [puMeHSIOT 1Ba METOAA ONPEIEIICHUS BOJIOCTOUKOCTH.

IlepBblit MeTOA NpeayCMAaTPUBAET OLEHKY MAJCHUS MPOYHOCTU IPU CHKATHUU
00pa3IoB Mociie BO3JCUCTBUS HA HUX BOJbI B YCIOBHSIX Bakyyma. st aTol 1enu
MOYXHO HCIIOJIb30BaTh 00pa3iibl, HA KOTOPBIX OMPEACIISIIOT BOJIOHACHIIIIEHHE U HA0y-
XaHHe.
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Bopocroiikocts K, BEIUMCISIOT ¢ TOYHOCTBIO 10 BTOPOTO JECATUYHOIO 3HAKA

o ¢opmyie:
B
— RC)K

B~ 20’
RC)K

K

(36)

rie R, — Ipemen mpodHOCTH IpH cKaTHH mpu Temieparype (20 + 2) °C BogoHacH-

. RZO
IIEHHBIX B BakyyMme oOpasioB, MIla; R, .— To ke, o0pa3loB /10 BOJAOHACHIIICHMUS,

MIla.

BTopoii MeTox OTIMYaeTCs OT MEPBOTO TEM, YTO OOpPA3Ibl, HACKHIIIICHHBIE BO-
10l B BaKyyMe, IIEPEHOCAT B IPYroi COCya ¢ Bomoii ¢ Temmeparypoit (20 + 2) °C, B
KOTOPO# BBIICPKUBAIOT B TCUCHHE 15 CyT, MOCJIE YEro HMCIHBITHIBAIOT Ha CXKATHE.
DTUM METOJIOM OILIEHUBAIOT BOJOCTOWKOCTb MPH JJTUTEIILHOM BOJIOHACHIIICHHH.

[To pe3ynbTaTaM HMCHBITAHUH C TOYHOCTBIO O BTOPOTO JCCATUYHOTO 3HAKA
BBIUUCIISIOT BOJOCTOMKOCTD K, 10 hopmysie:

B
— Rc»(

BI 20!
RC)K

(37)

rne R, — npenen mpounoctn npu cxatuu npu Temmnepatype (20 + 2) °C 06pasios

o 20
II0CJIC HACBIIICHHA BOJOHN B TCUCHUC 15 CVyT, MHa; chc — Ipcacit IMpoOYHOCTH IIPpH

ckartuu pu Temreparype (20 + 2) °C 06pa3nos, He HachIAaeMbIX Bogoi, MITa.

O4eBUHO, YTO MOKA3aTeNId BOJIOCTOMKOCTH, OIPEIEIICHHBIE 110 BTOPOMY Me€-
TOAY, UMEIOT MEHBIINE YHCICHHBIE 3HAYEHUS, YEM ONPEICICHHBIC 110 NIEPBOMY Me-
toay. B peiicTByromieil HOpMaTUBHOM TOKyMEHTaUUU TpeboBaHuUs K achanbToOeTo-
HaM YCTaHOBJIEHBI TIO MOKAa3aTesIIM BOJAOCTOMKOCTH, ONpPENEIECHHBIM M0 000UM Me-
TOAAM.

Mopo3ocroiikocTh acpanbToOETOHA OLEHUBAETCA NMOTEpEd MPOYHOCTU MPH
CKaTUM 00pa3IOB MOCJE BO3/ICUCTBHS Ha HUX YCTAHOBJIEHHOI'O YMCJIA IIUKJIOB 3aMO-
paxuBaHusA-oTTauBaHus. CyIIHOCTh METOJA 3aKI0YaeTcs B ciaeayromemM. Hacpien-
HBIE B BakyyMme mipu Temreparype (20 + 2) °C o6pasibl TOMENalT B MOPO3UITbHYIO
KaMepy M 3aMOpaXuBaroT ipu temieparype munyc (18 £ 2) °C B reuenue 4 4. [Tocie
3TOr0 X MEPEHOCAT B BAHHY ¢ BOJOH, MMeroIel Temmeparypy (18 + 2) °C, rae onu
OTTauBaroT B TeueHue 4 4. [locie ycTaHOBIEHHOrO YMCIa HUKIOB 3aMOpPAXKUBAaHUS-
orrauBanus (5, 10, 15, 25, 50) oOpa3sipl BeIIEPKUBAIOT B T€UEHHE 2 4 B BaHHE C BO-
noii ¢ remneparypoii (20 + 2) °C ¥ UCIIBITHIBAIOT Ha CYKATHE.

[ToTtepro mpounoctu mipu cxxatuu AR, %, BEIUUCISAIOT 110 hopMyTIe:

B H
M
B
RC)K

AR = , (38)

B
rne R, — cpemHeapudMeTnueckoe 3HaYEHHE TPe/eNna MPOYHOCTH HPU CKATHH TIPH
temmeparype (20 + 2) °C BOHAOHACKHIIIEHHBIX B YCIOBHAX BakyyMa oOpasios, Mlla;

H
Rm — TO K€, MOCJIE YCTAaHOBJIICHHOTI'O YHCJIA IIUKIIOB 3aMOPAKMUBAHUS-OTTAMBAHUS,
Mlla.
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KonudecTBO MUKIOB MCTIBITAHUS U JOMYCKAEMOE CHIDKCHHE MPOYHOCTH yCTa-
HaBJIMBAIOTCS B MPOCKTHON JOKYMEHTAIIMH C YYETOM peajbHBIX KIMMAaTHYECKUX yC-
JIOBUM CITy>KOBI U Ha3HaueHus achaabToOeTOHA.

14. Pa3HOBHAHOCTH ac(aAbTOOETOHOB

14.1. F'opauui acdasbrTOOETOH

W3 Bcex pazHOBHIHOCTEW ropsunii achanpToOeTOH Hanboee MUPOKO MpUMe-
HSIETCSl B JIOPOKHOM CTpoUTeNbCcTBE. [IOKphITHS M3 3TOr0 MaTepuana Haubolee yc-
TOMYMBHI K IEUCTBUIO TPAHCIIOPTHOM Harpy3ku u atMochepHsix (axtopoB. Ux ycT-
pauMBalOT Ha Jloporax JOOW TPy30HANpPsDKEHHOCTH M BO BCEX JOPOXKHO-
KJIIMMATUYECKUX 30HaX.

Baxkneiimas ocoOeHHOCTh Topsuero acganbToOeTOHa — KOPOTKHI Cpok dhop-
MHUPOBAHHUS €r0 CTPYKTYphl, MPAKTUYECKU 3aKaHUMBAIOIIMICA C 3aBEpIICHUEM MpO-
1ecca yIJIOTHEHHsI U OCTBIBAHUS J0 TEMIIEpaTyphbl OKpYy)Karollel cpeapl. ITo 00y-
CJIOBJIEHO MCIOJIb30BAaHUEM B ropsuMx acanbToOETOHAX BA3KUX JAOPOXKHBIX OUTY-
MOB. OIHaKO 3TO NPEUMYIIECTBO 000PAaYMBAECTCSI HEAOCTATKOM FOPSUUX CMECEH, TaK
KaK OBICTPOE 3aryCTe€BaHHE BBIHY)XKJIA€T COKpamarh 0 MUHUMYMa MPOAOKUTEIb-
HOCTh BCEX pabOT MO JAOCTaBKE, YKJIAIKE U YIUIOTHEHHIO Takux cMmeceil. B mrobom
ciyvae acQajibTOOETOHHBIE CMECH JIOJKHBI ObITh YJIOXKEHBI B CJIOW U YIJIOTHEHBI J10
TOTO MOMEHTA, KOT/Ia MX TemIepaTypa mouusurcs a0 120 °C.

JUis IPUTOTOBIIEHUS TOPSYUX acHaTbTOOCTOHHBIX CMECEH HCTIONB3YIOT BI3KHUE
outymsl mapok bH/140/60, BH/160/90, BH/190/130, BH/[130/200 u BHJ1200/300, a
taxxe outymel Mmapok bBH40/60, BH60/90 u BH90/130. Ilpu ctpourenscte gopor 111
u IV xareropuii B ropsiaux cMecsx, KpOME TOTO, UCTIOIb3YIOT KUJIKUE OUTYMbI Ma-
pok CI'130/200, MI"130/200 u MI"O130/200.

Br16op Mapku u Kiacca JOpPOKHBIX OUTYMOB JJIS IPUTOTOBIIEHUS achanbroode-
TOHHBIX CMECEH OCYILECTBISIOT C YYETOM KIMMATHUYECKHX YCJIOBUM SKCILTyaTaluy,
BUa achanbro0eTOHa, KATErOPHU JOPOT U Mapok cMeceit (Tadi1. 23).

B 3aBucumocty oT y1000yKIaApIBAEMOCTH MIPUTOTABINBAIOT ac(hanbToOEeTOH-
HBIE CMECH >KECTKHe, TUTACTUYHBIC WK JUThIe. JKecTkre cMecu 00J1aaroT MOBBIIICH-
HBIM BHYTPEHHUM TPEHUEM MU Majoi MOABMXHOCTHIO. Takme cMecHu, Kak MpaBHIIO,
MMEIOT MOBBIIIEHHOE COJIep>KaHue IeOHs Wi rpaBus (cMecH Tumna A). YIJIOTHEHUe
KECTKUX CMeceil TpeOyeT MPUMEHEHHs TSKENbIX KaTKOB WM BUOpokaTkoB. [lma-
CTHYHBIE CMECH 00Jiee TIOJIBIKHBI, UeM JKECTKHEe, TEM He MEHEE OHU TaKXe TPeOyIoT
WCTIOJIb30BaHUS TIPU YIIJIOTHEHUH TSDKEJIBIX KaTKOB MOCHE MPEIBAPUTEIbHON YKATKU
JETKUMH U CPEAHUMH KaTKaMu. JIuThle cMecHu BBUAY UX 3HAUUTEIHHOU IMOJABHIKHO-
CTH MOTYT OBITh YIIJIOTHEHBI PyYHBIMU KaTKaMH.

Tabnuya 23

Br100op mapku OuTyMa 11 ac(haJbTO0ETOHOB PA3JIMYHOI0 HA3HAYEHUS

\ JopoxHo- \ Bug acgansro- \ Kareropust aBTOMOOMIIBHON AOPOTH
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KIIMMaTHyecKas OeToHa 1, 11 11 v
30Ha
Mapka| Mapka |[Mapka Mapka Mapka Mapka
cMmecu | OUTyma |cMmecu outyma |cmecu outyma
BH/I mapok
BH]I ma- 90/130, BH/I mapoxk
BhicoKko- 901130 130/200 u 90/130, 130/200
| IJIOTHBIN 1 I 130/20(’) ] 200/300 Il u 200/300
IUTOTHBIN CT,MI'u CI', MI' u MI'O
u
200/300 MI'O Bcex BCEX MapoK
MapoK
BH/I ma- BHJI mapox BH/I mapox
poK 60/90. 90/130 60/90, 90/130,
BricokomioTHbIM 60/90, 130’/200 u | 1307200
I, 1l . I 190/130u| I Il 200/300
Y IUIOTHBII 200/300
130/200 EH Beex BH Bcex mapok
BH CI',MI'u MI'O
90/130 Mapox wmapku 130/200
BH/I n
BH ma- BH/] u BH BH/I u BH
v,V [TnoTHbIH I pOoK ] Mapok Il Mapok 40/60,
40/60 u 40/60 1 60/90 60/90 1 90/130
60/90

Heobxonumast moABUKHOCTh TOPAYUX ac(anbTOOETOHHBIX CMECEH JOCTUTaeT-
Csl TJIaBHBIM 00pa3oM 3a CueT pa3orpeBa 0 BBICOKMX Temneparyp. OIHaKo Mpu om-
PEAEIICHHBIX TEMIIEPaTypax MOJABMKHOCTh CMECEW 3aBUCHUT OT TPaHyJIOMETPUUECKOTO
COCTaBa MUHEPAIbHOU YaCTH, BA3KOCTH U COAEpKaHUs OUTyMa, KauecTBa MUHEpaIb-
HOTro mopomika. CMecH ¢ MCHOJb30BAHHEM JPOOJEHBIX MHUHEPAIbHBIX MaTepUaloOB
MEHEE MOJBM)XHBI, YEM CMECH C NPUMEHEHUEM TPaBHUs U NPUPOAHOro rnecka. Ilpu
YBEJIMYEHUU COJIEPKaHUS MUHEPAIbHOIO MOPOLIKAa CMECH CTaHOBATCS OoJiee »KecT-
KHMH, a TIPU HeJOCTaTKe OuTyma — 0oJiee BI3KUMU U MEHee yI000YKIIa bIBACMbIMH.

OU3MKO-MEXaHNYECKNE MTOKA3aTeNN BHICOKOIUIOTHBIX U MJIOTHBIX ac(anbTobe-
TOHOB TPUBE/ICHBI B Ta0JI. 24.

[110THBIE U BBICOKOIUIOTHBIE ac(anbTOOETOHBI MPUMEHSIOT MPHU YCTPONUCTBE
BEPXHHUX CJOEB MOKPHITHH aBTOMOOMIIBHBIX IOPOT U TOPOJICKUX YIIULI, BEPXHHUX CIIO-
€B B3JIETHO-TIOCAIOUYHBIX IOJIOC, MAarUCTPAIbHBIX U MPOUYUX PYJICKHBIX JOPOXKEK, a
TaK)Xe€ MECT CTOSTHOK U TIEPPOHOB a3pOAPOMOB.

Br16op mapku 3TuX acanbToOETOHOB MPOU3BOAUTCSI C YYETOM KaTeropuu aB-
TOMOOUIILHON JTOPOTH WJIM HOPMATUBHBIX HAarpy30K Ha a’pOJpPOMHBIE MOKPBITHS, a
TaKXXe T0POKHO-KIMMATHYECKON 30HbI CTPOUTENbCTBA. [Ip 3TOM KOHKpETHBIE TOKa-
3aTeyii CBOMCTB ac(haibTOOETOHOB PA3IMUYHBIX MAapPOK HA3HAYAIOTCS C YYETOM peaib-
HBIX YCJIIOBUM CITY>KObI Matepuana. Tak, HampuMmep, mpesei MPOYHOCTH TIPH CXKATUU




HopmaTuBHbie TpeOOBaHUs K BHICOKOIUIOTHBIM H IJIOTHBIM ac(ajibTo0eToOHAM

Tabnuya 24

HanmenoBanue mokasaTeins

3HadeHus oKazaTels A achaapToOETOHOB MapoK

I JOPOXKHO-KIIMMAaTHYICCKUX 30H

| 111 V.,V | 11111 V.,V | 11,111 (\YAY/
1. Mpenen mpounoctu nipu cxarud npu t=50 °C, MIla, He Mme-
Hee, 171 ac(aabTo0CTOHOB:
BBICOKOITJTIOTHBIX 1,0 11 1,2
IUIOTHBIX THIIOB:
A 0,9 1,0 11 0,8 0,9 1,0
b 1,0 1.2 1,3 0,9 1,0 12 0,8 0,9 1,1
B 11 1,2 1,3 1,0 11 1,2
r 1,1 1,3 1,6 1,0 1,3 14 0,9 1,0 11
pil| 11 1,3 15 1,0 11 1,2
2. Ilpenen npounoctu npu cxaruu npu t=20 °C, MIla, He me- 25 25 25 29 29 29 20 20 20
Hee, 171 acaapToOETOHOB BCEeX THUTIOB, HE MEHEE ! ' ! ! ! ' ' ! !
3. lIpenen nmpounoctu npu cxatuu npu t = 0 °C, MlIla, mns ac- 90 110 130 100 120 130 100 120 130
(abTOOETOHOB BCEX THIIOB, HE MEHEE ' ' ' ' ' ' ' ' '
4. BogoCcTOMKOCTh IJIOTHRIX ac(albTOOCTOHOB, HE MCHEE 0,95 0,90 0,85 0,90 0,85 0,80 0,85 0,75 0,70
5. Bo10CTOMKOCTD BBICOKOIUIOTHBIX OETOHOB, HE MEHEE 0,95 0,95 0,90 — — — — — —
6. BomocToiikocTs TIOTHBIX ac(arbTOOCTOHOB HPH  JAITUTEIb- 0,90 0,85 0,75 0,85 0,75 0,70 0,75 0,65 0,60
HOM BOJOHACHIIICHUHU, HE MEHEE
7. BomocTOWKOCTh BRICOKOIUIOTHBIX ac(albTOOCTOHOB MPH IITH-
TEJIHLHOM BOJIOHACHIIIEHUH, HE MEHEE 0,95 0.90 0.85 - - B h B B
8. CaBuroycritunBocTs 1m0 KO03(p(PUIMEHTY BHYTPEHHEr0
TpeHus, He MeHee, 1JIs ac(PaTbTO0eTOHOB THIIOB: 0.88 0.89
pricoronaomRY | 0,86 0,87 0,91 0,86 0,87 0,89
B 0,80 0,81 0,89 0,80 0,81 0,83 0,79 0,80 0,81
B - - 0,83 0,74 0,76 0,78 0,73 0,75 0,77
r 0,78 0,80 - 0,78 0,80 0,82 0,76 0,78 0,80
it - - 0,82 0,47 0,54 0,55 0,45 0,48 0,50
TPpemMnHOCTOHKOCTD MO Mpeey MPOYHOCTH HA PACTSKeHHe -
npu packoae mpu 0 °C u ckopoctu aepopMupoBaHus
50 mm/MuH puia Becex Tunos, MIla
22 g‘(f::: 3,0 35 4.0 2,5 3,0 35 2,0 2,5 3,0
55 6,0 6,5 6,0 6,5 7,0 6,5 7,0 7,5




npu temrepatype 50 °C acdanbroberona tuna b mapku I momked OviTh: mst 1 mo-
poxHO-KIMMaThudeckou 30Hb1 HE MeHee 1,0 MITa; gy 11 u 111 301 — 1,2 MIla; nna IV
u V 30H — 1,3 MlIla. B T0 e Bpems Mpo4HOCTh U cxaTuu npu temmneparype 20 °C
y 3TUX OETOHOB OCTAaeTCsl HEM3MEHHOU B Mpeesiax KaxJI0W MapKu ISl BCEX JOPOK-
HO-KJIMMaTH4eckux 30H. [Io Mepe cMmsrdeHus KIMMaTUYECKUX YCJIOBHM JKCILTyaTa-
M TIOBBIIAIOTCS TPEOOBAHKS 110 MPOYHOCTH MpU CkaTud 1pu 0 °C, HO MOHMKAIOT-
Csl — 10 BOJOCTONKOCTH.

[TokazaTenmn (GU3NKO-MEXaHMUECKUX CBOMCTB MOPHUCTBHIX W BBICOKOIIOPUCTHIX
achanbTOOETOHOB W3 TOPSYMX CMECEeH JOJKHBI COOTBETCTBOBATH YKa3aHHBIM B
Tabn.25.

Tabnuya 25

TpedoBaHuA K MOPUCTHIM U BHICOKOMOPHUCTHIM achaabTo0eToOHAM

3HaYeHHE MMOKa3aTess JIsI MapOK
HaumenoBanue nokasarens I T
1. Ilpenmen mMpOYHOCTH TNPHU CXKATUHU MPU TEM-
neparype 50 °C, MIla, ne MeHee 0,7 0,5
2. BoIocTo#KkocTh, HE MEHEE 0.7 0,6
3. BopmocToikocTh MpH UIMTETFHOM BOJOHA-
CBHIIIIEHUH, HE MEHEE 0.6 0,5
4. Bopnonacsienue, %, mo o0bemMy JJIs:
TOPUCTHIX Capire 5,0 mo 10,0 Cspie 5,0 go 10,0
BBICOKOTTOPUCTHIX Csoime 10,0 mo 18,0 Csoie 10,0 mo 18,0

Ipumeyanue. JIns1 KpymHO3EPHUCTHIX ac(pajbTOOETOHOB 3HAYEHUSI Tpe/esia MPOYHOCTH MPHU CxKa-
T nipu Temieparype 50 °C u mokasaresu BOJAOHACHILIEHUS HE HOPMHUPYIOTCS.

IHopucrtbie U BbICOKONMOPHCTHIE ac(PaTbTOOETOHBI MPUMEHSIOT JJIsl YCTPOU-
CTBA OCHOBAaHWW M HWKHHX CJIOEB JBYXCIIOWHBIX IOKPBITHNA. B CBSI3M C MOBBIILIEHHOM
MOPUCTOCTHIO AT OETOHBI XOPOILO CLEIUIAIOTCS C YKIAAbIBAEMbIMU HAa HUX CIIOSIMH,
YTO MOBBIIIAET MPOYHOCTh U CIBUTOYCTONYMBOCTH JOPOKHOM OAEXbI. JlJIs 3TUX ke
1eJIeH MPUMEHSIIOT U KPYITHO3epHUCTbIe ac(haabTOOCTOHBI.

Menko3epHucTbie ac(hajbT00eTOHBbI, COJEpKallue IMEeO0eHb WM TpaBU C
HauOoJIbIIeNH KPYITHOCTBIO 3epeH 10 20 MM, IPUMEHSIOT B OCHOBHOM JIJIsl yCTPOWCTBA
BEPXHHUX CJIOEB MOKPHITUN (OJHO- M ABYXCIOWHBIX). DTOT B achanbTOOETOHA TIPU-
JaeT MOBEPXHOCTH MOKPBITHUS TPyOyI0 IMIEpOXOBATOCTh, HEOOXOIUMYIO AJis obecrie-
YeHMsI HaJUIekKAIIero CUEIUICHHS C aBTOMOOMJIBHBIMHU IIMHAMHU. SIBISASCH OTHOCH-
TEJIbHO 00Jiee OAHOPOJHBIMU MO CPABHEHUIO C KPYIHO3EPHUCTHIMH, 3TH ac(hanbTo-
0eToHbI 00Jaat0T ¥ OO0JbIIe KOPPO3MOHHOW ycToWuMBOCTHIO. [Ipu Hamnexamiem
IPaHyJIOMETPUYECKOM COCTaBE M COOJIOJEHUHU JIPYruX TpeOOBaHUIA, O KOTOPBIX r'O-
BOPWJIOCH paHee, MOKPBITUS U3 MEJIKO3EPHUCTHIX ac(PanibTOOETOHOB XapaKTepU3yIOT-
Csl JIOCTaTOYHOM CIBUTOYCTOMYMBOCTBIO, YTO MPEIOTBPAIAET BO3ZHUKHOBEHUE Ha-
TIJIBIBOB, BOJIH M IPYTUX CABUTOBBIX J€(POpPMaLIUN.
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IHecuansbiii acGanbTO0ETOH NMPUMEHSIOT TOJBKO I YCTPOMCTBA BEPXHUX
cioeB. OnbIT AKCIUTyaTaluu achanbTOOETOHHBIX MOKPBHITUNA MOKA3bIBAET, YTO B OT-
HOIIIEHUU M3HOCA, & TAaKXK€ KOPPO3MOHHOM YCTOMYMBOCTH K JEHCTBUIO BJard W 3Ha-
KOMEPEMEHHBIX TEMIIEpaTyp IMecuaHblii achanbTOOETOH HE TOJIBKO HE YCTYIaeT, a
4acTO MPEBOCXOIUT MEIKO3epHUCTHIN. OHAKO mecyaHblii acharibTOOETOH MIacTHy-
Hee 1Ee0EHUCTOr0, BCIAEACTBUE YEero Ha MOKPBITUSX U3 HETO MOKHO Yallle BCTPETUTh
BOJIHBI U CIIBUTU. DTa 0COOEHHOCTh MEeCUYaHoro acdanbrodeToHa Tpedyer Oosee Tiia-
TEIBHOr0 Noadopa ero cocraBa. OCOOEHHO Ba)XXHO MOAOMPATh HaHOOJEe MIIOTHBIC
MUHEPAJIBLHBIE CMECH, YTO MO3BOJISIET CBECTH K MUHUMYMY COZiepKaHue Outyma. 1o
YMEHBIIIAET TIACTUYHOCTH acPabTOOETOHA U OBBIIIAET YCTOWYHUBOCTD MOKPBITHS.

HeoOxoaumast 1mepoxoBaTOCTh MOBEPXHOCTU MOKPBITUS U3 MIECYAHOTO ac(alib-
ToOETOHA 00ECIIeUnBAETCs MOBEPXHOCTHON 00pabOTKOM MK BIABIMBAHUEM YE€pPHEH-
HOTO 1IEOHS B MIOKPBITHE B IPOLIECCE €TI0 YIUIOTHEHUS.

JIOpOKHBIE MOKPBITUS U3 MEecYyaHOro ac(anbToOeTOHa HauboJiee TUTMEeHUYHBI
II0 CPAaBHEHUIO C APYTMMM THUIIAMHM NOKPBHITHA. OHU JIETKO OYMIIAKOTCA OT IBbUIM U
IpsA3H, YTO UMEET 0c000€ 3HAUEHHUE JIsl TOPOACKUX YIIULL.

JUJi1 IpUTrOTOBJIEHUS MECYAHOTO ac(albTOOETOHA PEKOMEHIYETCS MPUMEHSTh
IIECKH, COAEPIKALIUE OCTPOrpaHHbIe 3epHa KpynHOCThIO oT 0,5 1o 5,0 MM, nosydae-
Mbl€ ApOOJEHUEM NPOYHBIX TOpHBIX Nopol. [lokpeiTus U3 Takoro acdanproOeToHa
IpUOOPETAIOT XOPOIIee CUEIUVIEHHE C aBTOMOOWJIbHBIMU IIMHAMU U 0O0Jiee CABHUIO-
YCTOWYMBBI, YEM NPY MPUMEHEHUU OKATAHHBIX MTPUPOIHBIX IIECKOB.

[lecuanbie achambTOOETOHBI XapaKTEPU3YIOTCS MOBBIIIEHHBIM COJEPKaHHEM
MUHEpaJIbHOrO MOPOIIKa U OUTyMa: cOOTBETCTBEHHO 110 20 1 9 %.

TpeGoBanug K IWIOTHBIM acganbToOeToHamM TunoB I m /| mpuBeneHsl B
Tabi. 24.

JIutoii acdanbTo0€eTOH SBISCTCS PA3HOBUIHOCTHIO ropsiuero achanbToOeTo-
Ha, OT KOTOPOI'0 OTJIMYAETCS MMOBBIIIEHHBIM COJIEPKAHUEM MUHEPAIBHOIO ITOPOILIKA U
OuTyma, TEXHOJOTHMEH MPUTOTOBJICHUS U YKIAJIKHU. BcliecTBUE MOBBIIMIEHHOTO CO-
nepkanus achaabTOBSHKYIIErO JUTOM achanbToOETOH MOCHE YKIAIKU U YIUIOTHEHUS
IIPAKTUYECKH HE COJAEPKUT OCTATOYHBIX MOP, YTO MPEAOIPEAECIAET €ro BOJAOHEIPO-
HunaemMoctb. OJHAKO MO ATOM K€ MPUYMHE OH B OOJIbIIEH Mepe MOABEPKEH CABUTO-
BbIM Jle(hopMallisiM IpU HOBBIIICHHBIX MOJIOKUTEIBHBIX TEMIIEpPATypax U pacTpec-
KUBAaHUIO — IPU OTPULIATEIIbHBIX.

B 3aBucumocTy OT Ha3HayeHUs JUTOU achanbTOOETOH MOJpa3esaoT Ha Oe-
TOH JJI1 YCTPOMCTBA MPOE3KeW 4yacTh (PKECTKUU) W JUIsl MOKPBITUM TpOTyapoB. B
CBOIO OYepelb B 3aBUCUMOCTU OT TEMIIEPATyphl pa3MsITUYeHUs BSKYILErO JIUTHIE ac-
(hanbTOOETOHBI MOIPA3ICIAIOTCS HA JIBa THUIIA.

Tun I usrotaBnuBaroT Ha OMTyMax ¢ TEMIIEPATypOH pa3MSTYeHUs] HE HUXKE
55 °C u ykmaapiBatot B mokpbitre mpu 220 — 240 °C 6e3 yIutoTHEHUSI.

Tun Il mpuroraBnmmMBarOT Ha OMTYMax C TEMIEPATYpPOl pa3MSITUCHUS HE HIDKE
52 °C u yxmageBarot mpu 200 — 220 °C ¢ ymioTHeHHEM BUOPHPYIOIIMMHU OpraHaMK
acanbTOyKJIaTIHKa.

Baxneiimieli 0cOOEHHOCTHIO CTPOUTEIHCTBA MOKPHITUH U3 JIUTOTO achaibTo-
O0eToHa SBISETCS TO, YTO OTMAJAET HEOOXOJUMOCTh B YIUIOTHEHUH YKIJIAJbIBAEMOTO
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cinos. JIumb B HEKOTOPBIX CIydasx MPOW3BOIUTCS JIETKOE YIUIOTHEHHE MOJ0TpeBae-
MBIM pa3paBHHUBAIOIIUM OpycoM acanbroyknanuuka. OqHako 310 TpeOyeT Heomy-
IICHUS] OCTBIBAHUSA CMECH BO BpEMs €€ TPAHCIOPTHUPOBAHUS OT CMECUTENIbHON ycTa-
HOBKU K MecCTy ykiaJku. [loaTromy TpancmopTupoBaHuE cMecel MPOU3BOIAT B CIie-
[UATBHBIX TIEPEIBIXKHBIX KOTJIaX BMECTUMOCTBIO 110 8 T, 000pyA0BaHHBIX 000TPEBOM
U YCTPOMCTBOM JIJIsl IEpEMEIIUBAHUS.

JlocTaBiieHHAast K MECTY MPOU3BOACTBA padOT JinTas achaabToOETOHHAS CMECh
BBITPY>KaeTcsi B ac(hambTOYKIAAUUK, KOTOPBIM U YKJIAJbIBACTCS CIIOEM 3aJaHHOU
TONMIUHEL. Bo3HHKaromue BO BpeMsl YKIAIKA AePEKThl MOKPBHITHS (PaKOBUHBI, TPe-
[IMHBI, Pa3pbIBbI, BOJHBI) MOAJEKAT HEMEAJICHHOMY YCTPaHEHUIO: ac(anibToOEeTOH-
HYIO CMECh yJAJSIOT ¢ Je(EKTHBIX YYaCTKOB M 3aMEHSIOT CBEXKEU ropsiueil CMechlo,
KOTOPYIO MPU HEOOXOIMMOCTH 3arIaKUBAIOT WIIH MPUKATHIBAIOT PYYHBIMHA KaTKAMHU.

[Tpuaganue MOBEPXHOCTH MOKPBITHS TPEOYyEeMOW MIEPOXOBATOCTH OCYIIECTBIIS-
eTCS IIPUKATKOI YepHOro wiebHs ppakuuu 5 — 10 MM B komuuecTse 6 — 10 kr/m°. OHa
MIPOU3BOAUTCS C MOMOIIBIO JIETKMX KAaTKOB Cpa3y e Iociie mpoxojia achaibTOyK-
Ja9MKa.

JIBrKeHue aBTOMOOWIIEH MO MOKPBITHIO U3 JINTONH CMECH OTKPBIBAETCS MOCIIE
JTOCTIKEHUS. UM TEMIIEpaTyphbl HAPYKHOTO BO3/yXa, HO HE paHee uyeM 4epe3 5 4 mo-
cJie 3aBepUICHMsI padoT.

JIJisi IpUTOTOBIEHUSI JUTOrO ac(albTOOETOHA MPUMEHSIOT BSI3KHE OUTYMBI,
XapaKTEePU3YIOIIUECS TEMIIEPATypoii pasmsardenus 52 — 65 °C u riryObuHON IpOHKKa-
Hust uriel: mpu 25 °C — 22 — 55, a ipu 0 °C — re menee 10 (6urym mapoxk BHJT 40/60
u bH 20/40). ITpu oTCyTCTBUM OUTYMOB C TAKMUMHU MOKA3aTENIIMH UX MPUTOTABIIMBA-
IOT IyTEM CMEIIEHUS JOPOKHBIX M CTPOUTEIBHBIX OMTYMOB B OIPEAEICHHBIX COOT-
HOIIICHHMSIX.

Ponp MuHepanbHOro mopouika B JUTOM ac(aibTOOETOHE BO3PACTaET B CpaB-
HEHUU C €ro Pojbio B Ipyrux achanprodeTonax. KauectBoM MuUHEpaIbHOTO MOPOIII-
Ka M €ro KOJMYECTBOM B OOJIbIIIEH CTETIEHU OMPEACNISIIOTCS MPOYHOCTh U Jaedopma-
TUBHOCTbH ac(aibTOOETOHA B MIMPOKOM MHTEpBaJIe TeMreparyp. JJs moBbIIICHUS Te-
MJIOYCTOMYHUBOCTU JIUTOTO acaibTOOETOHA PEKOMEHIYETCS MPUMEHSITh MUHEpaIb-
HBII MOPOIIOK ¢ copepxkanueM yactu menbue 0,071 MM Gosiee 75 %, ero conmepikanue
B JKECTKHX JIUTBHIX cMecax I Tuma momkao ObITh 18 — 20 %, a B cmecsax Il Tnma — 14 —
18 %. B cBsi3u C MOBBIIIEHHBIM COJIEPKAaHUEM 0CO00€ 3HAYCHUE MPUOOPETAET MpH-
MEHEHHE AaKTUBHPOBAHHOTO MHHEPAIHFHOTO TIOPOIINKA, OKAa3bIBAIOIIETO OoJbIlee
CTPYKTYpHUPYIOIIEE BO3ICHCTBUE HA OUTYM U CHIDKAIOIIETO OMTYMOEMKOCTh ac(aib-
ToOeToHa. B aTOM ciyuae pacxoa Outyma MoxkeT ObITh CHUKEH Ha 10 — 15 %.

TpeboBanus k mecky U MEOHIO I IMTOro achaibToOeTOHa TE e, UTO U TPH
WX MPUMEHECHUH B Apyrux achambrodeToHax. B mecuaHbIX JTUTBIX CMECSAX MPUMEHSI-
0T B OCHOBHOM JIpOOJIEHBIN MECOK WU CMECh APOOJEHOTO M MPUPOIHOIO MECKOB
(50:50).

[IpumepHBIC 3epHOBBIE COCTaBBI MUHEPATHLHOW YaCTH JUTOTO ac(aibToOETOHA
JUTSL TIPO€3KeW 4YacTh W TPOTyapoB M COJIEp)KaHHE B HUX OWTyMa IMPUBEICHHI B

Tabun. 26.
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Tabnuya 26

PexomeHayemMble 3¢pHOBbI€ COCTABbI MUHEPAJIBbHON YaCTH
JUTOro acaabrodeTona

Conepsxanue 3epeH, %, Melbye, MM Pacxon
e | Tam o,

p emecu| 10 5 3 125 | 063 | 0315 | 0,14 | 0,071
HHUS ceepx 100

%
HOKPHT:? | 100 |60-72|50-55|38—45[32-38(26-32|21-26|18-20| 7.5-85
“pfjsf;I“ 1 100 [54—60|45-50|32—-28|26-32|20—-26|16—21|14—18| 6,5—75
Tokperte| | — 95— |75-97|47-80|35-75|25-55|17-33|9-15 | 7.0-85
TPOTYyapoB 100
Il | 95— |65-80|55—70|37-39|24—-40|20-28(12-19|7-11 |60-75
100

OU3NKO-MEXaHUYECKUE CBOMCTBA JUTOro acdaibToOeTOHa JOJIKHBI OTBEYATh
TpeOOBaHMIM, yKa3aHHBIM B Tabn. 27. [IpuroraBnuBaroT nuThie achanbTOOETOHHBIC

CMECH B JIFOOBIX ac(allbTOCMECUTENSAX MPUHYIUTEIBHOTO MEPEeMEITUBAaHMS, HAIIPHU-
Mep -597A nmu J1-508-2.

Tabnuya 27
TpedoBanus k JUTHIM acPajabTOOETOHAM
Hopwmsl 10 TMIAM 1)1 TIOKPBITUI
[Tokazarens MPOE3KEN YaCTH TPOTYyapoB

I Il I I
OcraTouHasi MOPUCTOCTh, % TO 00BEMY,
He Ooiee 1,0 1,0 - -
Bononacsimenue, % mno ooseMy, He Ooiee
[Ipegen mnpoYHOCTHM mNpU CXKATUU TIPU 0,5 1,0 15-70 1,0-5,0
50 °C, MIla, He MeHee

— 1,0 0,7 0,6

JIutoii achanbToOETOH NMpeAHa3HAUYEH ISl YCTPOKWCTBA BEPXHETO CIIOS MMOKPHI-
THA Ha aoporax Jiro0oi rpy3oHamnpsikeHHocTH Bo 11 u III nopokHO-KIMMaTHYecKuX
30Hax. Hambosnee nenecooOpazHo MPUMEHATh 3TOT MaTrepuai B TE€X CIy4asx, KOrjaa
HEOOXOUMO yCTpauBaTh MOKPBHITHUSA NMPU MOHMKEHHBIX TeMIlepaTypax Bo3ayxa (10
munyc 10 °C) wiam korma Tpebyercs 00eCeunTh BOJOHEPOHUIIAEMOCTh TOKPBITHS
(Hampumep, Ha MOCTax), a TAKXKe MPU YCTPOUCTBE MOKPHITHS Ha LIEMEHTHO-O0ETOHHBIX
OCHOBaHMSIX.

14.2. Xoaoaubsii acdasrbTOOETOH

Xonoauseiii achanbToO0ETOH MPEACTaBIsSET CO00M Pa3HOBUIHOCTD ac(haabTOBO-
ro 0eToHa, MPUTOTOBJICHHOTO B Pa30rPeTOM COCTOSIHUHU, a YKJIaJbIBAEMOI0 IpU TeM-
nepatype Hapy)KHOTO BO3IyXa, HO He Hike roc 5 °C. [ ero MmpHroToBICHHS
OPUMEHSIIOT kuaKue outymsl kitaccoB CI', MI' u MI'O mapoxk 70/130 u 130/200.
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OmHoOM U3 XapaKTEPHBIX 0COOEHHOCTEHN XOJI0IHBIX ac(haTbTOOETOHHBIX CMecen
ABJISIETCS] UX CIIOCOOHOCTH OCTaBaThCS B PHIXJIOM COCTOSIHUU B TEUEHUE JIIUTEIHHOTO
cpoka mocie npurotonieHus. Cpok XpaHEHHUs XOJOJIHBIX CMECeH 3aBUCHUT OT Kiiacca
PUMEHEHHOTO B HUX HUIKOTO OUTyMa:

— 2 Hellenu — IJIsi CMecel, MPUTOTOBJICHHBIX C UCIHOJIb3oBaHUEM OMTyMoB CI'
130/200, MI" 170/200;

— 4 Mmecsia — 71 CMecei, MPUTOTOBJICHHBIX ¢ UCHOJIb3oBaHUEM OuTyMoB CI'
70/130;

— 8 MecsIIeB — 7151 CMecel, MPUTOTOBJICHHBIX C MCIOJIb30BaHHEM OuTymMoB MI'
70/130 u MI"O 70/130.

DTa 0COOCHHOCTh XOJOIHBIX ac(haabTOOCTOHHBIX CMECEH OOBSCHSECTCS HaJu-
YHEeM TOHKUX OMTYMHBIX IUICHOK Ha MUHEPAJIbHBIX 3epHAX, BCIEIACTBUE YETO MUKPO-
CTPYKTYPHBIC CBSI3M B CMECH HACTOJIBKO CJIA0BI, 9TO HEOOJIBIIOE YCUIINE MTPUBOIAUT K
ux HapymeHuto. [1oaToMy XOJomHBIE CMECH C HUCIOJIb30BaHWEM OHUTYMOB MapoK
70/130 MOHO 3aroTaBiIMBaTh B OOJBIIIOM KOJMYECTBE B 3UMHEE BpeMsl, a C HACTYII-
JICHUEM BECHBI YKJIQJIbIBATh B MOKPBITHSI.

B cBs3u ¢ ucnosib3oBaHUEM MAJIOBSI3KUX KUAKUX OUTYMOB JjIsi 0OecTieueHHUsI
HEO0OXOAMMON TPOYHOCTH XOJIOJAHOTO ac(haibTOOETOHA B €r0 COCTaB BBOJUTCS IO-
BBIIIICHHOE 10 CPAaBHEHUIO C TOPSYUMHU OCTOHAMH KOJMYECTBO MUHEPAIHLHOTO TO-
pomka. Tak, eciau B ropsuux achanpbroderonax tuna B comepikanue 4acTuil MEHbIIE
0,071 mMm HaxoauTcs B npenenax 8 — 14 %, To B X010AHBIX ATOrO ke Tumna B, — ot 12
1o 17 %. HecMmoTpst Ha OoJbliee KOJWYECTBO MUHEPAIBHOTO MOPOIIKA, Pacxo] Ou-
TyMa B XOJIOJIHBIX CMeCsX MeHble. [ cmecu tuna By oH coctaBnser ot 4 10 6 %,
yto Ha 1 — 1,5 % MeHblie, yeM B cMecu Tuma B. DTo cBsi3aHO ¢ TeM, 4TO pacupese-
JICHUE BSDKYIIETO B XOJIOJHBIX CMECSX MPOUCXOIUT 00jee TOHKUMU TIJICHKAMH. XO-
JoaHbIe achanibTOOETOHHBIE CMECHU MPUTOTABIMBAIOT, KaK MPaBUJIO, HA CTallMOHAP-
HBIX ac(habTOOETOHHBIX 3aBO/IAX.

TemnepaTypa IpUTrOTOBICHHOW CMECH Ha BBIXOJE M3 MEIMIAJIKU JTOJKHA OBITH
IpY UCIIOIb30BaHuu OuTyMoB Mapku 70/130 — 80 — 100 °C; mapku 130/200 — 100 —
120 °C.

CxianupoBaTh CMECH MPU TaKUX TeMIEpaTypax Hellb3s, TaK KaKk OHM Cpasy e
HAYHYT CJICKUBATHCS BCIEJCTBUE OCThIBAaHUS BsiKyIero. [loaromy nepen ckiaaupo-
BaHHMEM CBEKEIPUTOTOBJICHHYIO CMECh HEOOXOIUMO OXJIAJUTh JI0 TEMIIEpaTypsl 35 —
40 °C. D10 HoCTHIraeTCs MMPH TPAHCIIOPTHPOBAHUHM MACCHI OT CMECHTEIBHOM YCTAHOB-
KM Ha CKJIaJ JICHTOYHBIMH KOHBEWEpaMH WIIM TPOIyCKAaHWEM €€ depe3 BHOPOBO3-
IYIIHYIO OXJIQJUTEIbHYI0 YCTaHOBKY, B KOTOPYHO BEHTHJISITOPOM IOJAETCS XOJIOJ-
HBIM BO3MyX. OXJIaKIEHUE BO3MOKHO TaKXe MPOCTHIM PBIXJICHHEM MacChl KCKaBa-
TOPOM B IITabeNsIX BhICOTOM 710 1,5 — 2 M.

OxnaxjaeHue cMmecel nepes CKIagupoBaHUEM HEO0OXOIUMO JIJIsi YMEHbIIICHUS
X cJexxuBaeMocTu. XoJoaHas ac(arbToOeTOHHAss CMeCh, CKJIOHHAs K CIIEKHUBa-
HUIO, yTPAYMBaeT CBOE OCHOBHOE MPEUMYIIIECTBO U HE MOXKET OBITh MCIOJIb30BaHA B
XOJIOMHOM coCTOSTHUH. CJIeKaBIIYIOCS U MPEBPATUBIIYIOCS B TPYIHOPA3PHIXIISIEMbIC
KOMbsI CMECh HEJIb3sl TPAaHCTIOPTUPOBAThH K MECTY paOOThI M Te€M OoJiee YKIaIbIBaTh B
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MMOKPBITHE POBHBIM CI0e€M TpeOyemoii TommuHbl. CIIeKUBAEMOCTh XOJIOIHBIX CMECEH
OLICHHMBAIOT C MTOMOIIIBIO CIEIMAIBLHOrO puodopa (puc. 29).

A

Puc. 29. IIpubop nns onpeaeneHus CIeKUBaGMOCTH XO-
JIOTHBIX ac(anbTOOCTOHHBIX CMECEH:

1 — ocHoBanue; 2 — mocTaBKa st 00pasia; 3 — odpasery
cMecH; 4 — KOHYCHBIM HAaKOHEYHUK; 5 — UWJIMHIpUYE-
CKUH Tpy3; 6 — mITaHra; 7 — yIOpHOE KOJbIO; 8 — Ha-
MpaBJIstoNas BTYJIKa; 9 — pucka, GUKCHpYIoas KacaHue
OCTpHS KOHIIA HIKHEH MMOJCTaBKU

~hiS \X% N

CrnexuBaeMOCTh ONPENEIAIOT CASAYIOMUM 00pa3oM. B cnenuanbHyo HMUIMH-
npuueckyto hopmy aunamerpoM 71,4 mm Haceimawt 440 — 460 T cmecu, UMEOIIEH
TEeMIepaTypy MnpHu u3roropiaeHuu. CMech B (popMe YIUIOTHAIOT B T€UEHHE 3 MUH O]
Harpy3koi 20 kI'c ¢ moMoIIbI0 CIENMAIBHOrO NMpUrpy3a. B kommiekT Gpopmbl BXOAUT
CTAJIbHOM CTEpKEHb TUAMETPOM 3 MM JIsl 0Opa30BaHUsI CKBO3HOTO OTBEPCTHS BJOJIb
ocu oOpa3ua. Ilocne yninoTHeHus cMecu 00pasel] OCTOPOKHO U3BIEKAIOT U3 (POPMBI
U OCTaBIIAIOT Ha 4 yaca npu TeMmeparype (20 + 5) °C. O6pasel 10KEH HMETH BBICO-
Ty 60 MM. 3aTeM ero ycTaHaBJIMBAIOT Ha OCHOBAaHME MPUOOpa, a OCTpHUE KOHYyca, OC-
TOPOXKHO HaIpawisid PyKOu, BBOIAT B oTBepcThe. ['py3 5 maccoit 500 r mogHUMAIOT
70 yIopHOTo KoJiblia 7 (Ha BbicoTy 200 MM) U OmycKaroT. Y 1aphl Ipy3a Mo KOHYCY
MOBTOPSAIOT 10 MOJHOTO pa3pyllieHnus oOpaslia Wi 10 TeX Mop, MOKa OCTpUE KOHYca
KOCHETCS MOJCTaBKH.

3a yCJIOBHBIN MOKa3aTeNb CIEKUBAEMOCTH NMPUHUMAETCA KOJMYECTBO YJApOB,
HE00XO0AMMOE /JIs IOJTHOTO pa3pyllieHust oopasia kKoHycoM. CieXnBaeMOCTh XO0JIO/I-
HBIX cMmecel no/pKkHa ObITh He MeHee 10. OHa 3aBHCHUT OT psga ¢paKkTopoB. Y CTaHOB-
JIEHO, YTO CMecH, cojepxaiue outyma Ha 20 % MeHble TOro KOJIMYeCTBa, KOTOPOe
COOTBETCTBYET MaKCUMAJIbHOM MPOYHOCTHU ac(haabTOOETOHA MIPH CKATUH, COXPAHSIOT
PBIXJIOCTh U HE CIIEKUBAIOTCS NpU XpaHeHUH. ClIe)KMBaEMOCTb CMECU MOYKHO TAKXKE
YMEHBIITUThH MyTEM BBEJICHHS B €€ COCTaB CIEIHUAIBHBIX JT00aBOK B BHUE BOJTHBIX
pacTBOpOB TexHUYEeCKuX TUTHOCYIb(PoHaTOB (JICTM), HaQTEHOBBIX MBI, XJIOPHOTO
»Kelle3a, H3BECTKOBOI'O MOJIOKa B koyimdyecTBe 2 — 3 % 1o macce.

B cBsi3M ¢ NOHUKEHHOM BA3KOCTBIO BSKYILET0 U MUHUMAJIbHON TOJNIIMHON Ou-
TYMHBIX IUIEHOK XOJIOAHBIE ac(asbTOOECTOHHBIE CMECH 00J1a/Iat0T MOBBIIICHHON YII-
JIOTHAEMOCTBIO 110 CPABHEHHUIO CO CMECSIMU IOpSAYEH YKIIAAKU. YILIOTHAEMOCTH XO-
JIOTHOM CMECHU OLIEHHUBAIOT MO KOA(DPUIIMEHTY YIJIOTHEHUS — OTHOILIECHUIO CPEIHUX
IJIOTHOCTEN 00pa3loB, YINIOTHEHHBIX TPU Pa3HbIX JTABICHUSIX:
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K, =", (39)

yna
0,05

TJI€ P40 U Poos — CPEIHUE TUIOTHOCTH 00pasIioB, YINIOTHEHHBIX B T€UEHUE 3 MUH MpU
temnepatype 15 — 20 °C noxa nasinenuem 40 u 0,05 MIla cooTBETCTBEHHO.

dopMupoBaHUE CTPYKTYPHI XOJIOJHOTO achadbTOOETOHA MTPOUCXOIUT 3a CUET
YVIUIOTHEHUS YJIOKEHHOHN B IMOKPHITHE CMECH U TIOBBIIICHUS BSA3KOCTH OMTyMa BCJIE/-
CTBUE UCHAPEHUS M3 HEro pazkmxutess. Ciiol XOJ0qHON CMECH YIUIOTHSIIOT caMo-
XOJIHBIMM KaTKaM{ Ha IMHEBMOXOJly WM OOBIYHBIMHU JISTKUMHM KaTKaMHd MacCOH [0
5 T. OTO mpeABapuTeNbHOE YIUIOTHEHHE. OKOHYATENIbHOE YIUIOTHEHUE MPOUCXOUT
MOJl BO3JICMCTBUEM aBTOMOOMJIBLHOIO TPAHCHOPTA, MPOMYCK KOTOPOrO PETYIUPYIOT
10 MOJIOCAM W HaIpaBlICHUsIM ABUXKeHUs. [Ipy ABMKEHUHM aBTOTPAaHCIIOpPTA yCTpaHsi-
€TCs IOPUCTOCTh B achaibTOOETOHE, 0OPA30BABIINECS B PE3YIhTATE UCTIAPCHUS Pa3-
KUKUTENA. B 3aBUCMMOCTH OT BPEMEHHU rojJia U MOTOJIHBIX YCJIOBUH (TeMmeparypa,
BJIQKHOCTb BO3/YyXa, CKOPOCTh BETpa U Jp.) MPOAOIIKUTEIBLHOCTH (HOPMUPOBAHUS
CTPYKTYPbI XOJOJAHOTO ac(anbToOETOHA COCTABIAECT OT HECKOJIBKUX HeAeNlb 10 1,5 —
2 MecHIIeB.

B kadecTBe BSDKYIIETO B XOJOJHBIX CMECAX HMCIOJIB3YIOT >KUJIKHE OUTYMBI
kiaccoB CI', MI' u MI'O. B 3aBuCMMOCTH OT Kjlacca MCIOJIb30BAHHOTO OMTyMa XO-
JoHbIN acdanbTOOETOH MOAPA3ICISIOT Ha IBE Mapku: Mapka | — Ha 6GuTymMe Mapok

CI" 70/130 u CT" 130/200 u mapka Il — Ha >xuakux OUTyMax BceX KIJIACCOB MapoK
70/130 u 130/200 (Tabmn. 28).

Tabnuya 28
Pexomenayembie MApKHU JKUAKUX OUTYMOB
JJIS XOJIOAHBIX ac(haIbTO0ETOHHBIX CMecel
JlopoxxHO- Kareropust aBTOMOOMIIBHON AOPOTH
KJIAMAaTH- 1, 1 1 v
Aecka Mapra Mapka Outyma Mapxa Mapka Outyma Mapra Mapka Outyma
30Ha cMecH cMecH cMecH
I, I, B B | CI'-70/130; I CI', MI', MI'O
Vv,V CI" 130/200 70/130 n 130/200

Jist xonoaHoTo acanbToOeTOHa MPUMEHSIOT MTPEUMYIIECTBEHHO JIPOOJIEeHbIE
MUHEpAJIbHBIE MaTepUallbl, UMEIOIIUE YII0BaTyI0 GOpPMY 3€peH U LMIEPOXOBATYIO IMO-
BEPXHOCTh. B KauecTBe KPYMHOIro 3alOJHUTENS UCTOJIB3YIOT 1Ie0eHb, MOITydaeMblii
IpOOJICHHEM CKaJNbHBIX MOPOJl M METALIYPrU4eCKUX IUIaKOB. OTH MaTepHUaIbl
JIOJDKHBI 00J1a1aTh TPOYHOCTHIO TIpHu cxkatun He MeHee 80 MIla mis achanbrobeToHa
mapku I u He menee 60 MIla — nnst mapku II. [lecuansiii xonoaHbIi acanbToOETOH
(tunoB I'y u Jl;) mpuroraBiuBaroT Ha MPUPOJHOM WM APOOJICHOM MECKAX WA UX
CMECSIX.

['panynomerpruyeckne COCTaBbl 3AMOJHUTENICH JJIl XOJOAHBIX CMECEU OTIIM-
YarTCsA OT COCTABOB ISl TOPSIYMX CMECEH MO CIEAYIOIIMM MpU3HAKaM:
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— MOBBIIIEHHBIM COAEP)KAHUEM MUHEPAIBHOTO MOPOIIKA;

— KOJIMUECTBOM IIeOHsI, He npeBbimaronmmM S50 % (Tonbko cMecu TunoB b, u By);

— IpeJIeTTbHOM KPYIMHOCTHIO 1Ee0HS, He npeBblmatonei 20 MM.

IIpouyHocTh X0NM0AHOTO acdanbTOOETOHA ONMPEALISAIOT B 00pa3ax-IUINHApPax
muametrpoM 71,4 mm uiu 50,5 MM, 0oTOPMOBaHHBIX U3 cMecel ¢ TemnepaTypoi 80 —
100 °C mpu ycoBHO# BsizkocTH BsoKyero 70 — 130 ¢ mmm 100 — 120 °C — npu Bs3-
koctu 131 — 200 c. Cmech B popmax yrioTHstOT noa nasienueM 40 MIla ¢ Beiepx-
KOM Ipy 5TOM JaBiieHun 3 MuH. Mcnbrranus mpoBogst mpu temmeparype 20 °C 6e3
nporpesa 06pasIoB ¥ MOCIIe MPOrpeBa B CymmisHOM mkady mpu temmeparype 90 °C
B TEUEHHE 2 Y NPU NPUMEHEHUHU KUJIKUX OuTymMoB Kiacca CI' u 6 4 — kinaccoB MI' u
MTIO. IIporpeTbie 00pasiibl UCIBITHIBAIOT Yepe3 CyTKU mpu temmeparype 20 °C. Om-
PEACIIAIOT MPOYHOCTh HAa 00pa3lax CyXuX, ITOCJIE€ BOJOHACBILIEHUS O]l BAKYYMOM H
JUIUTEJIbHOM BOJOHACHIIICHUH.

XonoaHblil acanbToOETOH cO chopMHUpOBaBIIEHCS CTPYKTYpOH TOJKEH OT-
BEYaTh OINPEICIICHHBIM TpeOoBaHusIM (Tadi1. 29).

Bononaceiienue acanbToOETOHOB U3 XOJOIHBIX CMECEH TOMIKHO OBITH OT 5
10 9 % no o6bemMy. OJTHOPOJAHOCTH XOJIOJHBIX CMECEW OLIEHMBAETCS MO MOKA3aTEeIto
BojioHachIeHUsl. Koadduument Bapuanmu 3TOro mokaszaTens st 00eux Mapok
JIOJI>KEeH OBITh He Oouee 0,5.

[IpoekTupoBaHue coctaBa XOJOJHOM ac(anbTOOETOHHONM CMECH MPOU3BOIAT
TEM K€ METOJIOM, YTO U TOPSUHX.

Tabnuya 29

HopmaTuBHbIe TPeOOBAHUSA K XO0JO0AHOMY ac(hajibT00ETOHY

3HayeHune moxasareis I
MapoK U TUIIOB

HanmeHoBaHue moxka3aTess | T

by, Bx I'x by, Bx Iy, Ox
[Ipemen npouHocTH MpH CxkaTuu npu temueparype 20 °C,
MlIlIa, He MmeHEee
710 TIpOrpeBa:
CyXHUX 15 1,7 1,0 1,2
BOJIOHACKIIIEHHBIX 11 1,2 0,7 0,8
[OCJIE JUINTEIFHOTO BOJOHACKIIIICHUS 0,8 0,9 0,5 0,6
MocJie mporpesa:
CyXHX 1,8 2,0 1,3 15
BOJIOHACKIIIEHHBIX 1,6 1,8 1,0 1,2
[OCJE JUIUTEIFHOTO BOAOHACKIIIICHUS 1,3 15 0,8 0,9

[TopuctocTh MUHEpaNbHOU YacTH acdaabTOOETOHOB JIOJDKHA OBITH HE OoJiee
JUTSI THTIOB:
by — 18 %j;
B, — 20 %j;
Iy m M — 21 %.
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Xonomubie acarbTOOECTOHBI TPUMEHSIOT JJISI YCTPONUCTBA BEPXHUX CJIIOEB I0-
KpbITUii aBTOMOOMIBHBIX Jopor III u IV kareropuu Bo Il — V noposkHO-KIMMaTH-
YECKUX 30HaX, a TAKXKe MPHU MPOU3BOJICTBE PEMOHTHBIX pa0OT HA MOKPBITHSIX.

[IpumeneHnue X0n0aHBIX acGaibTOOETOHOB MPHU YCTPOMCTBE BEPXHUX CJIOEB
B3JIETHO-TIOCA/I0YHBIX MOJIOC, MATUCTPAIBHBIX U MPOUYUX PYJIECKHBIX TIOPOKEK, MECT
CTOSTHOK U IIEPPOHOB a3POJIPOMOB HE JOMYCKAETCS.

14.3. Opyrue Buasl acpaspbTo6eTOHA

AchaabTo0eTOHBI CBETJBIX TOHOB. J[Jis MOBBIICHUS! OE30MACHOCTH JIBHIKE-
HUS TIOMUMO CO3JaHMS IIEPOXOBATON MOBEPXHOCTU MOKPHITUS HEMAJIOBAaKHOE 3Ha-
YeHUE UMEET OCBETICHUE acPanmbTOOCTOHA, UTO OJ1aroapsi KOHTPACTHOCTH YITydIlIa-
€T BUAUMOCTh B TeMHoTe. Jjis 3Toi 1enu B acanbTOOETOHHYIO CMECh JOOABISIOT
3€pHUCTHIE 3AMIOJIHUTENN CBETIBIX TOHOB. OCBETIIEHNE TOBEPXHOCTH MPOE3KEN Yac-
T HACTYIAET IOCJE UCTUPAHUS TEMHON OMTYMHOMW MJIEHKH IMOJ JEHCTBHUEM TpaHC-
nopra.

OcBeTnsromue 36pHUCTHIE COCTABIISIFOLIUE MTOIYYatOT U3 PUPOIHBIX U UCKYC-
CTBEHHBIX KaMEHHBbIX MarepuanoB. Cpeau NMPUPOIHBIX IS ITUX LEJIEH IMPUTOHBI
CBETJIbIE PA3HOBHJIHOCTU I'DAHWUTA, CHEHHUTA, KBAPLUT, JIUIIAPUT, aHAE3UT, MpPamMopo-
BHUJIHBII M3BECTHAK MU Jp. M3 MCKYyCCTBEHHBIX MATE€pUalIOB IPHUMEHSIOT JOMEHHBIC
[IJIAKU CBETJIBIX TOHOB, KEpaMHUUECKoe CTeKI0 ((hpauHT) u ap. BaxkHo, uT0OBI 3TH Ma-
Tepuasbl ObUIH JOCTaTOYHO TBEPIBIMH, XOPOILIO CONPOTUBISIIUCH UCTUPAHUIO, 00JIa-
JaJI1 JOCTATOYHBIM CLETVIEHUEM C OUTYMOM.

[Ipu ucnosb30BaHUM JIUTOTO ac(hanbTOOETOHA OCBETIICHHE JOCTUIAeTCs BTall-
JIMBaHWEM B HEOCTBIBLIMH CJION ac(asbTOOETOHA CBETIIBIX BHICOKOCOPTHBIX BBHICEBOK
C pa3MepoMm 3epeH OT 2 A0 5 mM. Jlyummuid 3Q¢ekt npu 3ToM JaeT NpUMEHEHHE
«OYEPHEHHBIX» BBICEBOK, T.€. IPEIBAPUTEIHLHO 00paOOTaHHBIX OUTYMOM.

I{BeTHOI acajbTO0ETOH B JOPOKHBIX MOKPBITUAX UCIIONB3YIOT JJII YMEHb-
HIEHHUs] YTOMJIIEMOCTH BOJAUTEJEH Ha MPSMBIX y4acTKax OOJbIION MPOTSKEHHOCTH.
OOBIYHO YYaCTKH C TE€M WM UHBIM I[BETOM MOKPBITHS UMEIOT MPOTSHKEHHOCTh 5 —
10 ™.

[IBeTHBIE acdabTOOETOHBI MOJyYalOT BBEACHUEM B UX COCTaB L[BETHBIX 3€p-
HUCTBIX MaTepHaoB (KUPIUYHOTO LIEOHS, MEJIKO3EPHUCTOTO OECLIBETHOIO MpaMopa
U 7Ip.) ¥ KpacuTeneil. B kauecTBe kpacutenei UCIOJIb3YIOT MUTMEHTHI TUTIA KEJIe3HO-
ro CypHKa, penokcaiina u ap. [ns yBennueHus LIBETHOW KOHTPACTHOCTH OUTYM B
1BETHbIE ac(haabTOOETOHBI BBOAST B MUHUMAJIbHBIX KOJIMYECTBAX.

Kucsorocroiikuii acganbTo0€TOH MOIYy4YaroT MyTeM moa00pa MUHEPAIbHOU
CMECH U3 KUCIBIX MaTepuasnoB. s aToro medeHs u Jpo0iaeHbli MeCOK NPUroTaBiIu-
BaIOT U3 KHUCJBIX Pa3HOBUAHOCTEN IpaHHTa, quabasa, aHae3uta. M3 MCKyCCTBEHHBIX
MaTepHuaioB UCHOJb3YIOT OTXO/IbI MPOU3BOACTBA KUCIOTOYIIOPHON KEpAMHUKH, KIHH-
KEpHOT'O KUpIKuya u JIp.

IlenovecToiikuii acajbTO0E€TOH NPUTOTABIUBAIOT C TPUMEHEHUEM B Kaue-
CTBE MHUHEPAIbHBIX COCTABIISIIOMIMX IIEOHS U APOOJIEHOro MecKka U3 OCHOBHBIX (IIIe-
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JIOYECTONKHX) MAaTEPUATIOB: U3BECTHSIKOB, JTOJIOMUTOB, T1a0a30B, OCHOBHBIX JOMEH-
HBIX IJJAKOB.

dopMoBaHHblii achaabT00eTOH. B rocinegnue rogasl BeayTces paboThI MO U3-
TOTOBJICHUIO U MOHTaXYy IITYYHBIX TUIMTHBIX U3Jeui U3 achanbroderona. TexHoo-
rusi (opMOBaHUS IJIUT BO MHOTOM CXO0Xa C (hOpMOBaHUEM COOPHBIX KeNe300eTOH-
HBIX U3eNuid. TexHoIornueckuil mpouecc GOpMOBaHUS TUIUT BKITIOYAET CIIETYIOIIHNE
orepaluu: NOArOTOBKY (opM, YKIAJKY JEPEBIHHOTO Kapkaca (11 oOecriedeHus mo-
MEPEYHOIN KECTKOCTH MPHU TPAHCIOPTUPOBAHUM U MOHTAXKE) U MOHTAXHBIX TETENb,
VKJIaJKa ¥ BBIpaBHUBAaHUE TOpsiUei achaabTOOCTOHHOW CMECH, €€ YIJIOTHCHHE, OX-
JaXJEHUE IUTUT, UX pacnanyOKy U CKIagupOBaHUE.

[InuTel yKnaabIBalOT MO CTAOMJIM3UPOBAHHOMY MOJIOTHY Ha MOACTHIAIONINE
CIOM U3 IIEOHS, TPaBUMHO-TIECUAHOM CMECH, a TaKKE€ U3 YKPEIUICHHBIX LIEMEHTOM
TPYHTOB UK Apyrux matepuanos. [Ipu 3ToM oueHb 00bIIOE 3HAYEHUE UMEET TIa-
TEJIbHOCTD IOJATOTOBKM OCHOBAHUSI.

[Ipumenenue muT u3 achaabToOETOHA IPU YCTPOMCTBE JOPOKHBIX MTOKPBHITUN
HUMeEET ps npeumyiecTB. K BaXXHEHIIUM U3 HUX OTHOCATCS:

— BHEJAPEHUE UHAYCTPUAIIBHBIX METOJ0B BO3BEICHUS TIOPOKHOM OHECHKIBI;

— OpraHu3aIus KpyrjioroJUyHOro BhITyCKa achaabTOOETOHHBIX TUIUT Ha 3aBO-
JIE ¥ 32 CUET ATOTO — JTUKBUAAINS CE30HHOCTH JIOPOKHO-CTPOUTEIIBHBIX padoT;

— mostydeHue acganbTo0eToHa 6oJiee BHICOKOTO KauecTBa 3a CUeT Jy4lIero yi-
JIOTHEHHUS CMECH MPU BO3MOXKHOCTH CTPOTOTO COOJIIOICHUSI TEXHOJIOTHUECKUX PEKHU-
MOB B 3aBOJICKHX YCJIOBUSIX;

— TPaHCIOPTUPOBAHUE IUIUT Ha JIOObIE PACCTOSAHUA JIIOOBIM BUIOM TpaHC-
opTa.

15. IIpoexTHpOoBaHHE cocTaBa achasbTOOETOHA
15.1. MeTOoZOAOTHYECKHE OCHOBBI IIPOEKTHPOBAHHSA

[IpoexkTrpoBaHue cocTaBa SIBISETCS OJHOW M3 OCHOBHBIX 33/1a4 TE€XHOJOTUU
acanpToOeToHa. M3 MHOrMX METO/IOB MPOEKTHUPOBAHMS COCTaBa HauOOJbIlIEE pac-
MPOCTPAHEHUE TOJYYUJI METOJl, OCHOBAaHHBIM Ha pacyeTe MUIOTHBIX MHUHEPAIbHBIX
cmeceil. On paspaboran B Coro3nopHUU na ocHoBe uccinenoBanuii nmpod. H.H.
WBanosa. [IpuHumn 3Toro mMeroja 3akirO4aeTcss B TOM, YTO MPOYHOCTh U JIPYyrue
CBOMCTBa ac(hasibTOOETOHOB 3aBUCAT OT IUIOTHOCTH MUHEPAIbHONW CMECU IMPHU ONTH-
MaJIbHOM KOJIMYECTBE OMTyMa.

[IpoexTupoBanue coctaBa acaabTOOECTOHA BHITIOJHAIOT Ha OCHOBE 3aJ]aHus, B
KOTOPOM YKa3bIBalOTCS €ro Ha3HA4eHWE, MapKa U TUI CMECH. Ero ocymiecTBiIsItOT B
CJIEIYIOLIEN MOCIIEI0BATENBHOCTH:

— HUCIBITAHUE HCXOJHBIX MATEPUAJIOB U YCTAHOBJIEHHWE HMX MPUTOJHOCTH IS
npuMeHeHus B achaibToOeToHe TpeOyeMOoro KauecTBa;

— pacyer cocTaBa INIOTHOW MUHEPAIBHOM CMECH;

— OIpeJeIeHHE ONTUMAIILHOTO KOJIMYECTBAa OUTyMa;
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— U3TOTOBJICHHE KOHTPOJBHBIX O0PA3OB U3 3aMPOCKTHPOBAHHOW CMECH U UX
UCHBITAHUS C LEIbI0 ONPEEIICHUsI COOTBETCTBUS CBOMCTB acanbToOeTOHa TpeboBa-
HUSIM CTaHJApTa.

B ocHoBe pacuera cOCTaBOB IUIOTHBIX MUHEPAIBHBIX CMECEH JIEKUT TEOPETH-
YEeCKOE IMOJIOKEHUE O TOM, YTO TAKUE CMECH MOTYT OBITh MOJY4YEHBI B TOM CIIydae,
€CJIM pa3Mep 3€peH B HUX YMEHBIIAETCS B JIBa Pa3a, a KOJIMUYECTBO 3€PEH PSJIOM pac-
MOJIOKEHHBIX KpyrnHocTed — B 0,7 — 0,9 pa3a.

HawnOonpmnii pa3mep 3epeH MUHEPAJIbHON CMECH Ha3HAYAETCs B 3aBUCUMOCTH
oT Thna ac¢aabTo0eTOHa U TONILMHBI NOKpbITU. Hanmenpmmii pa3mMep COOTBETCT-
BYET KPYITHOCTH YaCTHL MUHEPAIbHOTO nopomka — meHee 0,071 mm.

Taxum 06pa3zom, 3epHOBOI COCTaB MIIOTHON CMecH 00ecriedrBaeTCs MpH yCiIo-

BHUH
4 _d_ _ s (40)
d, d, dy
rne  d; u dy, — HanOoMbIIMI M HAMMEHBIIUI pa3Mepbl 3epeH MUHEPATIBHON CMECH.
d d d
Pasmep zepen: d, = —%; d3= % dn= =%,
2 2 2"
OTKyZa
m= 1992194, 44 (41)
g2
Yucno ¢pakuuii N Ha €AMHUILY MEHBIIIE YHCTIa pa3MEpPOB M:
n=19d. ~lgd, (42)
Ig2
CooTHOIIEHNE KOIMYECTBEHHBIX COJIEPKaHUM (Ppakiuii B Macce:
Q@_%_  _ % _¢ (43)

0@ O On-1

rie K — koaddumment coera.

[Tpu K = 0,8 moy4aeTcsi cMmech ¢ HauOOMBIIEH TIOTHOCTHIO. OHAKO B CBS3U C
TEM, YTO MUHEpPAJIbHBIE 3€pHA UMEIOT (POpMY, JANEKYI0 OT chepuuecKkoi, Ha MPaKTHU-
K€ MOJIYYUTh IUIOTHBIE CMECU C TaKUM KO3 PUIIMEHTOM O4eHb TpyiHO. [losTomy pe-
aJbHBIE CMECH PACCUMTHIBAIOT MPHU 3HAUEHUAX Koddduimenta cOera B mpejenax
0,7-0,9.

KonuyectBeHHOE conmepxkaHue Kaxaod (pakiuu B IUIOTHOM MHUHEpaIbHOU
CMECH ONIPENEISAIOT U3 COOTHOLLIECHUN:

Pasmep dpakiun KonnuecTtBeHHOE conepranmne
di —d; O[]
d, —ds 0.=0: K
d; —d, 0s=0: K*

-1~ Om 0n=0 K"~ (44)
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CymMma macc Bcex (pakmuii B MHUHEpaIbHOW CMecH AOJKHA OBITh paBHA
100 %:

QutOuK+quR>+. oK =100 (45)
W1
qu(1+K+K>+...K"1)=100. (46)
OTkyzaa KoJIM4uecTBO NEPBOM (caMoi KpyMHOU (Ppakin) B CMECH:
_ 1-K )
Ju LK

KonmdectBeHHOE COiepKaHNe OCTATBHBIX (PpaKIuii BBIYUCISIIOT 110 (47).

[Io aTOMy NpHUHIMITY pacCUUTAHBI COCTABbl CMECEN BCEX THUIIOB C HENpepbIB-
HBIM 3€PHOBBIM COCTaBOM. B OT/IENBbHBIX Ciy4asix, €CJIu 3TO 0OOCHOBAHO 3KCIEPH-
MEHTaJbHBIMU JAHHBIMU, CMECHA TUIIOB A U b MOryT UMETh NMPEePbIBUCTHIM 3€PHO-
BOIl COCTaB, XapaKTEpHU3yEeMblid MOBBIIICHHBIM COJEPKAHHEM IECYaHBIX (pakuui
(rmaBHBIM oOpazom 0,63 — 5,0 mm).

PexoMeHyeMble  3€pHOBBIE COCTABbI MHHEPAIBHBIX CMECEH I BEPXHHUX
CJIOEB NOKPHITHH NpuBeAeHb! B Ta01.30.

Jiig ynoOcTBa CONOCTaBICHUS Pacu€THOTO COCTaBa MUHEPAIbHON CMECH C pe-
KOMEHAYEMBbIM TOCIEIHUN MPEACTaBIAIOT rpaduuecku. B kauecTBe mpumepoB Ha
puc. 30 u 31 gansl rpapuueckue M300paKeHHsI 3€PHOBBIX COCTABOB MUHEPAIBbHOM
CcMecH TuIla b ¢ HempeppIBHOW U NPEPHIBUCTON IPAHYJIOMETPUEH.

3epHOBBIE COCTaBbl MUHEPAJILHON YacTH ac(paibTOOETOHOB JIJIsi HUKHHUX CJIOEB
MOKPBITHIA ¥ OCHOBAaHUU OTIMYAIOTCSA OT MpPUBEACHHBIX B Ta0u. 30 comepkaHuEM 3e-
peH Menpue 5 MM. PexoMeHIyeMble 3€pHOBBIE COCTaBbl MUHEPAIbHBIX CMECEN IS
3THX achanbTOOETOHOB MPUBEAEHBI B TabM. 31.

Pacuer cocraBa MUHEpambHONW CMECH M3 MMEIOIIMXCS B HAIMYUM KaMEHHBIX
MaTepHuasoB BBIMOJHAIOT B CIEAYIONIeH mocnenoBareabHocTi. CHavana no rpaguky
UM TaOJMIE ONPENENAOT CoJlepKaHue MEeOHs B MPOEKTUPYEMOM cMecH, uMes B
BHJIY, UTO B II€OHE COJIEPKATCS TOJIBKO 3€pHA KPyMHEE 5 MM:

qu{ = q_lZXlOO’ (48)

W

rae g, — CouepKaHue MCIONB3yeMOro HIeOHs B IPOEKTHPYEMOW MUHEPAIBHON CMe-
cu, %; g, — colepKaHue 3EPEH KPYITHEE 5 MM B MCIOJIb3YeMOM IeOHe, %; ¢, — He-

o0xoIuMoe cosiepKaHue 3epeH KpyIHee 5 MM B cMecH, %.

3atem omnpeAenstoT Heo0X0IUMOe KOJMYECTBO MHUHEPAILHOTO MOPOIITKA, CUH-
Tasi, 4YTO OH IpejcTaBieH yacTuiaMu meibue 0,071 MM, KOTOPBIX BCETJa COACPIKUTCS
menbiie 100 %. ITosTomy copepikaHue HCIONIB3YEeMOTO MHUHEPAIBHOTO IMOPOIIKA
IIOJIKHO OBITH OOJIBIIIE:

”n

q,. = 100 %, (49)

’

I




Tabnuya 30

PexoMenyemMble 3epHOBbIE COCTABbI MUHEPAJBbHOM YacTH ac(PaibTO0eTOHHBIX cMeceil 1JIS BEPXHHUX CJI0€B MOKPLITHIH

Bunwl u Tunel cMecent u

KonnuectBo 3epen, %, Menpue pazMepa, MM
b b g

acarbTOOETOHOB 20 15 10 5 2,5 1,25 0,63 0,315 0,16 0,071
1.I'opsume: 70-100 56-100
BeicokorutotHeie | 90-100 | (90-100) | (90-100) 30-50 24-50 18-50 13-50 12-50 11-28 10-16
HenpepbiBHbBIE 36pHOBBIC COCTABBI
IUIOTHBIE TUIIOB: 75-100 62-100
A 90-100 | (90-100) | (90-100) 40-50 28-38 20-28 14-20 10-16 6-12 4-10
b 90-100 80-100 70-100 50-60 38-48 28-37 20-28 14-22 10-16 6-12
B 90-100 85-100 75-100 60-70 48-60 37-50 28-40 20-30 13-20 8-14
r - - 100 70-100 56-82 42-65 30-50 20-36 15-25 8-16
I - - 100 70-100 60-93 42-85 30-75 20-55 15-35 10-16
ITpepbIBUCTHIC 36PHOBHIC COCTABBI
A 90-100 75-100 62-100 40-50 28-50 20-50 14-50 10-28 6-16 4-10
b 90-100 80-90 70-77 50-60 38-60 28-60 20-60 14-34 10-20 6-12
2. XO0JIOJHBIEC THIIOB:
by 90-100 85-100 70-100 50-60 33-46 21-38 15-30 10-22 9-16 8-12
By 90-100 85-100 75-100 60-70 48-60 38-50 30-40 23-32 17-24 12-17
Iy m [y - - 100 70-100 62-82 40-68 25-55 18-43 14-30 12-20

[pumeuanue. B ckoOKax yka3aHbl TpeOOBaHUS K 36pHOBBIM COCTaBaM MHUHEPAIbHOM 4acTu acanibTOOETOHHBIX CMECEH MPU OrpaHUUYEHUH MPOEKTHON

JOKyMEHTAIel KpPYITHOCTH IPUMEHSEMOT0 1e0HS




o 100y
< X
a 7 - 74
: o
s &0 A
2 @x
=
m_za
jas]
<
-7
(]
z
[=EE / { —
(0]
> P
;- Rz
Q
g s ‘(‘x
é 20
3 ., T
2
=) 70
S

17

20 15 70 5 403 1.25 063 0315 are o0ozr

Fasmep FepEH MitHEPASIEHOID MATEPHANa. MM

Puc. 30. I'padux HEMPEpHIBHOTO 3€PHOBOTO COCTaBa MEIIKO3EPHUCTOM cMecH Thra b
JUTSI IIIOTHOTO acanbToOeToHa, MPUMEHSIEMOT0 B BEPXHHUX CIOSIX TOKPBITHIA
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KonnvecTBo "acTuil Menbye TaHHOTO pasmepa, %
3
N
>\
\\
N

20 75 70 5 25 125 063 0375 916 0077
Fasmep 36pek MHHEPATEHOIO MATEDMANa, MM

Puc. 31. I'padguk npepsIBHCTOr0 3€pPHOBOTO COCTAaBa MEIKO3EPHHUCTON cMecu Tuta b
JUTSI TIIOTHOTO acanbToOeTOHa, MPUMEHSIEMOT0 B BEPXHHUX CIOSIX TTOKPBITHIMA
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Tabnuya 31

PexoMeHayemble 3epHOBBIE COCTABbI ac(hajibTO0ETOHHBIX CMecei
JJISE HUPKHUMX CJIOCB MOKPBITUHA U OCHOBAHMI

Bunpr 1 THIIEI cMecei KonnuecTBo 3epeH, %, MEHbIIIE TaHHOTO pa3Mepa, MM
1 acarbTOOETOHOB 50 0,63 0,071
IImoTHBIE THIIOB:
A 40 - 50 12 -50 4-10
b 50 -60 20 - 60 6-12
[Topuctsie 40 - 60 10-60 2-8
BricokonopucTsie:
me0eHoYHEIe 40 - 60 10-60 4-8
IecYaHble 90 - 100 25 -85 4-10

Ipumeuanue. Conepxanue B MEOCHOYHBIX CMECSAX 3€peH KpyIHee 5 MM MpHHUMAeTcs 1o tabi. 29

rae  (Q,, — COJAEp>KaHHe MHUHEPaJIbLHOTO MOopolika B cMmecH, %; (,,, — COolepkKaHue
yactull Menpye 0,071 MM B HCHOJIB3yeMOM MUHEpaIbHOM mopouike, %; J,, — co-
nepxanue yactul meapue 0,071 mm B cmecn, %.

Conepxanue necyaHo gppakiuu (MPUPOJIHOTO MECKA UM CMECU MPUPOTHOTO
necka C JApoOJICHBIM) BBIUUCIAIOT, BhluMTas u3 100 % mnpoueHTHBIE coaepkaHus
IeOHsT 1 MUHEPAJILHOTO TTOPOIIKa

g.= 100 - Uiy — Guans (50)

KonuyectBeHnHbie copepkanus melHs, ecka ¥ MUHEPAIbHOTO MOPOIIKa, OTl-
penenennsie o Gpopmynam (48) — (50), kak npaBmiI0, HE 00ECHCUNBAIOT TPEOyEMOit
TPaHyJIOMETPUU UX CMECH. DTO OOYCIIOBIEHO T€M, YTO HA MJIOTHOCTh MUHEPATHHOU
CMECH OKa3bIBAET BIMSAHHUE HE TOJIBKO KOJIMYECTBEHHOE COAECPKAHUE, HO U 3€PHOBOM
cocTaB U (opMa 3epeH Kaxaou U3 HUX. B cBsA3u ¢ 3TUM TpeOyeTcsl mpoBepKa rpaHy-
JIOMETPUYECKOTO0 COCTAaBa CMECH MUHEPAJBHBIX COCTABJISIONIUX HA COOTBETCTBUE €T0
COCTaBY, PEKOMEHyEMOMY CTaHAapTOM. Takyro MpOBEPKY MPOU3ZBOAAT CJICIYIOIIUM
o0Opazom.

Cuayvayia onpeesisitoT MOJIHbIE TTPOXO bl YEPE3 CTAHAAPTHBIE CUTA UCTIOJb3Ye-
MBIX IIEOHS, TTeCKa U MUHEPAIBHOTO Mopoika. J[j1s 3Toro no pe3yjabTaraMm ux pacce-
Ba OMNPEJEISAIOT MOJHbIE OCTATKU Ha KaXKJIOM CUTE, a 3aT€M TOJIHbIE TPOXO/IbI:

11;= 100 — 4;, (51)
rae /1; — noaHbId Ipoxo/1 MaTepraia uepes i-e cuto, %, Aj — MONHBIA 0CTaTOK Ha
i-M cure, %.

3aTeM BBIYHCIAIOT TOJIHBINA MPOXOJ Yepe3 KaKI0€ OTIETbHOE CUTO IIeOHS,
Mecka U MHUHEPAJIBLHOTO MOPOIIKA, B3SITHIX B KOJMYECTBAX, OMPEACICHHBIX 1O (Hop-
myaam (49) — (51) myTeM yMHOXKEHHS MPOXO0Ja Yepe3 COOTBETCTBYIOIIEE CHTO Ha
pacueTHyIo JI0JIt0 Marepuaia B cMecH. [1osiHbIe mMpoxoapl MUHEPATBHON CMeCH Yepe3
Ka)X/10€ CUTO BBIUUCISIOT MyTEM CYMMUPOBAHUS TMOJTHBIX MPOXOJ0B Yepe3 3TH CUTa
Ka)XXJIOW U3 COCTaBJISItOIIEH cMecHu. [loiydyeHHbIe JaHHbBIE O MPOXOJAax CMECH 4Yepe3
Ka)X/10€ CUTO CPAaBHUBAIOT C PEKOMEHIyeMbIMU CTaHAapToM. Jlj1s ynoOcTBa cpaBHe-
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HUS U aHalu3a TOJHBIE MPOXOJbl HAHOCAT Ha TpaduK PEKOMEHIYEMOTO COCTaBa.
CMmech curTaeTcsi yJI0BJIETBOPSIONIEH peKOMEHAAIMK CTaHAapTa B Cllydae, €clid Kpu-
Bas MOJIHBIX MPOXOJOB HAXOJUTCA MEXAY MpelelbHbIMU KpUBBIMHU rpaduka. Eciu
KpHUBasi TIOJHOTO MPOX0/ia BBIXOAMT 3a MpEAesbHbIE KPUBBIE, TO COCTaB CMECH JI0JI-
KeH OBbITh OTKOppeKTHpoBaH. OOBIYHO peaiibHasl KpUBas MPOXO0JI0B BBIXOAMT 3a Tpe-
JieNbHbIE KpUBbIE B 00JacTH 1meOHs WM necka. [loaTomy KOppeKTHpOBKY cocTaBa
IIPOBOJIST, U3MEHSSL COJEPIKAHUE B CMECH ITHX COCTaBIIAIONIMX, COXPaHSs CymMMap-
HOE COJIep’KaHHEe BCEX MUHEPATbHBIX MaTtepuasoB, paBHeiM 100 %, T.e. ecau moTpe-
OOBAJIOCH YBEIMYHTH JOJIO MECKa, TO MPU STOM AOJS MEOHS JOKHA OBITh YMEHbB-
IIIEHA Ha Ty K€ BEJIMYUHY, 1 HA00OPOT.

O61ue npaBuiia KOPPEKTUPOBKH CICAYIOIHE:

— €CJIIM KpHBasl MOJHBIX MTPOXOJI0B OKAa3ajach BBILIE BEPXHEN MPEAEIbHON KPU-
BOH B oOiacTu necka (ppaxiuu 5 — 0,16 MM), TO HEOOXOIUMO YMEHBIIIUTH COJIEPKa-
HUE TIeCKa, & €CJIM HIDKE — TO YBEJINYUTD;

— €CJIM KpHBAas MOJIHBIX MPOXOJI0B OKA3aJIaCh BHIIIE BEPXHEWU KPUBOM B 001aCTH
me6ns (dhpakuuu 20 — 5 MM), TO HEOOXOMMO YBEJIMYUTH COJIEpKaHUE MIEOHSs, a ec-
T HUKE — YMEHBIIIUT.

[Tocnie KOPPEKTUPOBKHU MPOLIEHTHOTO COAEPKaHUs HIEOHS U TIecKa pacueT 3ep-
HOBOT'O COCTaBa MMHEPAJIbHOM CMECH IOBTOPSIIOT M CHOBA HAHOCAT IOJIYYCHHYIO
KPHUBYIO TIOJIHBIX TTPOX0JIOB Ha Tpaduk. DTH Oomepalvy MOBTOPSIOT A0 TeX MOp, MOKa
He OyJIeT NOJIyY€eH KeTaeMblid pe3ynbTar.

YacTto ObIBa€T, YTO B CBSI3M C HEYAOBIECTBOPUTEIBHBIM 3€PHOBBIM COCTABOM
MIPUPOHOrO MeECKa (Yalle BCEro B HUX HEJOCTATOYHOE COJEP)KaHHUE 3€PEH KpYyIHee
0,63 MM) MOJIYYUTh CMECH C YJIOBJIETBOPUTEIBHON TIPAaHYJIOMETpPUEH OKa3bIBAETCS
HEBO3MOXKHBIM. Torna Hapsiay ¢ IpUPOAHBIM MECKOM B COCTAaB MUHEPAIbHOW CMeCcU
BKJIFOYAIOT BBICEBKU WJIA JAPOOJIEHBIN MECOK, KOTOPBIE XAPAKTEPU3YIOTCS MOHUKEH-
HBIM CoOj/IepKaHueM Melkux ¢pakuuii (Menbue 0,63 MM) U MOBBIIICHHBIM — KPYITHBIX
(0,63 — 5,0 mm). B 3TOM cilydae TpOIIEHTHOE COJIEPIKAHUE MPUPOTHOTO U UCKYCCT-
BEHHOTO I1€CKa B 00ILIEM COJEpKaHUU MEeCYaHON COCTABIISIIOIIECH CMECH ONPEAEIISIOT
C YYETOM COJICpKAaHUS C HUX 3€peH Menbue 1,25 M.

[Ipu HEBO3MOXXHOCTH pacyeTa IJIOTHOM CMECH MO MpeAeIbHBIM KPUBBIM He-
MIPEPHIBHOM TPAHYJIIOMETPUU (OTCYTCTBUE KPYIMTHO3EPHUCTHIX MPUPOJIHBIX MECKOB WA
TPpOOJICHOTO TEeCKa) MUHEpabHasl CMECh HEOOXOIUMOM TNIOTHOCTH MOXKET OBIThH I10-
Jy4€Ha Mo NPUHLIUITY TPEPHIBUCTON ITPaHyJIOMETPHH.

[Tocne momydeHnss MUHEPAIBHOW CMECH C YJOBJIETBOPUTEIBHON TPAHYJIOMET-
puell MpUCTYNarT K OMNPEACNICHUIO ONTUMalIbHOW AO03UpOBKM Outyma. s 3Toro
CHayaJla MPUrOTABIMBAIOT MPOOHBIA 3aMec ¢ pacxoaamu Outyma Ha 0,3 — 0,5 %
MEHbIIIE HUKHETO Tpejiesia, yKa3aHHOTO B Ta0d. 32.

N3 storo 3ameca GpopmyroT Tpu 00pa3ia-1UiInHIpa, Ha KOTOPBIX OMPEACISIOT
IJIOTHOCTDH ac(anbToOETOHa, CPEIHION MIIOTHOCTh U MOPUCTOCTh MUHEPAIBLHOTO OC-
toBa. [Ipu 3aganHOl ocTaTOYHON MOpPUCTOCTH acdanbToOeTOHa (MIPUHUMAIOT B 3aBU-
CHUMOCTH OT €r0 BUa) BBIUUCISIOT pacxo] OuTyma:
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Tabnuya 32
PexomeHnayemble pacxoabl OMTYymMa
Bun cmecu Conepxanue outryma, % mo macce
1. 'opsiuue:
BBICOKOILIOTHEIE 40-6,0
IUIOTHBIE THIIOB:
A 45-6,0
b 50-6,5
B 6,0-7,0
I'm [ 6,0-9,0
MTOPHUCTHIC 35-55
BBICOKOITOPHUCTHIE:
mie0eHOYHBIE 25-45
[ecyaHble 40-6,0
2. X0JI0IHBIE THUIIOB:
by 3,5-55
By 45-6,5
Iy Iy 45-6,5
— BBICOKOIIOPHUCTHIC IIIe-
OE€HOYHEIE 25-40
B — (\/nop \inop )p6 , (52)

Pm
rae V,,, — TIOPHCTOCTh MUHEPATBLHON YacTh 00pa3ioB, Y%, (BeIumCIsETCs 10 HOopMy-
ne (15));
Vi, — 3a/IaHHas OCTATOYHAs IOPUCTOCTH acdanbroderona mpu 20 °C;

P — UCTUHHAS TUIOTHOCTh OUTYyMa, r/CM3;

Pm — CPEHSS IUIOTHOCTh MHHEPATBHONH YaCTH HCIBITAHHBIX OOPAsIOB ac-
anbTo6eToHa, T/cM® (BBramcsierces o dopmyie (16)).

PaccuntaB TpeOyemoe KOJMYECTBO OMTyMa, TOTOBAT KOHTPOJIbHYIO CMECh, U3
KOTOpoi (opMyIOT Tpu oOpaslia U PacCUUTHIBAIOT OCTATOYHYIO MOPUCTOCTh. Ecim
OHa COOTBETCTBYET TpPeOyeMoM sl JaHHOro BHJa achalbTOOETOHA, TOTOBST EIe
OJIHy CMECh C TeM e KOJIMYEeCTBOM OUTyMa U (pOpMYyIOT 00pa3iibl B HEOOXOAMMOM
KOJIMYECTBE JJIsI OTpeIeTIeHUS BceX (PU3MKO-MEXaHUYECKUX CBOMCTB.

Ecnu octaTouHas mopuCTOCTh MEPBBIX TPeX OOpa3loB KOHTPOJIBHOW cMecu
MEHbIIIE I 0OJIbIlie TpeOyeMol I JaHHOTO BUAa acaibToOETOHA, pacdyeT KOJu-
YyecTBa OMTyMa M MPOBEPKY CBOWCTB MOBTOPSIOT, IPH ATOM B pacyeTe MPUHUMAIOT
MOPUCTOCTh MUHEPAThHON 4YacTH achaabTOOETOHA, MOJYYCHHYIO NJISi KOHTPOJIBHOU
CMECH.

Ecnu achanbTobeToH ¢ 3TUM KOJMYECTBOM OMTyMa MMeeT TpeOyemyro OcTa-
TOYHYIO TIOPUCTOCTH, HO TO JPYTHM IOKa3aTensM (Hampumep, Mo MPOYHOCTU WIIH
BOJIOCTOMKOCTH) HE COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHHSIM, HEOOXOIUMO H3-
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MEHHUTH 3€PHOBOM COCTaB MUHEPAIHHOU YacTH (KaK MPABWIO, YBEIMYUTH COJEpIKa-
HUE B HEH MHHEPATHHOTO MOPOINKA B JOMYCTUMBIX IMpe/esax) U MOBTOPUTH pacyer
ONITUMAJILHOTO COJICpPIKaHUs OUTyMa.

[TonGop coctaBa achaabTOOCTOHHOW CMECH CUYHMTAETCS 3aBEPIICHHBIM, €CIU
MOPUCTOCTh MHUHEPAILHOTO OCTOBA M OCTATOYHAS MIOPUCTOCTh HAXOMSITCS B YCTAaHOB-
JICHHBIX TpefeiaX, a OCTaIbHBIC MOKa3aTenn (PU3NKO-MEXaHUISCKUX CBOWCTB yIIOB-
JIETBOPSIOT TpeOoBaHUsIM TabJI. 24.

15.2. [Ipumep pacyeTa COCTaBa MHHEPAABHOH CMECH
H€O6XOI[I/IMO pacCcduTaTb COCTAB MHHepaHBHOﬁ CMCCHU IJIA ITNIOTHOI'O acq)am,-

toberona tumna b. [Ipu ’ToM MUHEpalIbHBIE COCTABJISIONINE XapaKTePU3YIOTCS TPaHy-
JOMETPHUYECKHM cocTaBoM (Tab:. 33).

Tabnuya 33
3epHOBOIi COCTaB MCXOAHBIX MUHEPAJBLHBIX MATEPHAJIOB
Munepanb- KonuuecTBo 3epeH, %, Melibue JaHHOTO pa3Mepa
A /N I R R ¢ 5 25 | 1,25 | 063 | 0315 | 0,16 | 0,071
[lebeHn 100 95 57 5 - - - - - -
[Tecok npo0. 100 100 100 100 76 44 20 12 4 1

[Tecok peun. 100 100 100 100 100 73 64 40 20 3
Munepaib- 100 100 100 100 100 100 100 93 83 74
HBI  TIOpPO-
110K

[To puc. 30 HaxoauM, YTO 3epeH KpyIHee S MM B cMecH Tura b 70mKHO OBITH B
cpenHeM 45 % (tak kak yepe3 cuto Ne 5 JOIDKHO MPOXOaUTh B cpeaHeM 55 % mare-
puana). [lockonbky B punsiToM 1iebHe comepxutcs He 100 %, a 95 % 3epen kpyr-
Hee 5 MM, To 1IeOHs TpeOyeTcs:

45
= — 100 =47 %.
11 ot 00 0

KonuyecTBO MUHEPAIBHOTO MOPOILKA B CMECH ONMPEIENSIIOT U3 YCIOBHUS, YTO B
pekoMeHayemoMm coctaBe (puc. 30) comepxkanue 3epeH menbue 0,071 MM TOIDKHO
ObITh B cperHeM (6 + 12):2=9 %. Tak kak B IPUHATOM MUHEPATBHOM IOPOIIKE TAKUX
3epeH coqiepxkutcs 74 %, To ero KoJIM4ecTBO JTOJKHO OBITh:

MIT= - 100 = 12 %.
74

B cBs3u ¢ Tem, uto 3epHa menbue 0,071 MM comepkaTcs M B MECKax, JIOJIO
MUHEPaJIHHOTO MOPOIIIKa B CMECH MOKHO IpuHATH Ha 1 % mensire, T.e. 11 %.
KonudecTBo mecuyaHod coCTaBIsONMIe (PEYHOr0 M APOOJICHOTO TMECKOB) B

CMCCH.
T = I, + IT, = 100 — (II] + MIT) = 100 — (47 + 11) = 42 %.
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CooTHoIllleHne MEXKTy NPOOJEHBIM U PEYHBIM MECKOM YCTAaHABIIUBAIOT C y4e-
TOM COJIep>KaHMs B HUX HauOosiee Menkux ppakuuii (Menpue 1,25 mm). [1o rpaduxy
3epHOBOTO COCTaBa CMECH HAaXOJST, YTO COJACpKaHHWE 3epeH Menbue 1,25 MM B HeEi
JOJDKHO OBITH (28+37):2=32,5 %. Moxxno nipussath 32 %, u3 aux 11 % npuxoautcs
Ha JIOJI0 MHUHEpalIbHOTro mopomika. CienoBaTenbHO, B TOHKOM IECKE 3THUX 3epeH
JIOJDKHO cofiepkathes He Oosee 33 — 11=22 %.
KonmuaecTBo peqHOro necka pacCYMThIBAIOT U3 COOTHOIIICHUSI:
q,-/1,/100 + (/1 - 11,)-q,/100 = 22 %;
I, -1
Ll g, =22 (53)
100 100
rae g, — colepkanue Qpaxkuuu Menpde 1,25 MM B peuHOM Iecke, %; 0y — TO KeE B
ApobaeHoM necke, %; I1, — colepkaHue PedHOro 1ecka B cMecu, %; I — cymmapHoe
coJiepKaHue PEYHOTro U IpoOJIEHOTO IECKOB B cMecH, %o.
B nannom npumepe: o, = 73 %; g, = 44 %; 11 = 42 %.
7310p (42— 11, Jaa

Torna 22 %.
100 100
Pemenne 31010 ypaBHeHUs! OTHOCUTENBHO /1, TaeT:
352
1, = E =12,1 %.

Moxuno npussate 12 %. Torma xkoauyecTBO ApOOJEHOTO IMecKa COCTaBISET
42 — 12 = 30 %.
[Tocie 3TOro NPOBOAAT MIPOBEPKY IPaHyIOMETPHUECKOr0 cocTaBa (Tadi. 34).

Tabnuya 34
3epHOBOM COCTAB PACYETHON CMeCH MHUHEPAJIbLHbIX MATEPHAJIOB
Mune- |Conep KonugecTBo 3epen, %, Menpue JaHHOTO pasMepa
palibHBIN | )KaHHUE
I N | 20 15 | 10 5 25 | 1,25 | 0,63 | 0315 | 0,16 | 0,071
[11e6enn 47 47 45 27 2 - - - - - -
IMecoxk 30 30 30 30 30 23 13 6 4 1 0,3
JpoOJIeH.
ITecox 12 12 12 12 12 12 9 8 5 2 0,4
peuHoit
Mun. mo-| 11 11 11 11 11 11 11 11 10 9 8,1
POIIOK
Bcero 100 100 98 80 55 46 33 25 19 12 8,8
Pexomen-
ayembie (100 90 -100{80—-100{70 —100{50 — 60 |38 —48 (28 —37 |20—28 |14 -12 [10-16 |6 — 12
peJielibl

CpaBHeHUE MOTYYECHHBIX JAHHBIX C PEKOMEHIyEMBIMU CTAHIAPTOM MpeaeIaMu
MPOXOJIOB CMECH Yepe3 CHUTa JaeT TOJOXKUTEIbHbIN pe3ynbrar. HeoOxomuma eme
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IIPOBEPKA Ha IJIABHOCTh KPUBOW 3€pPHOBOI0 COCTaBa PACCUMTAHHON CMECH IIyTEM Ha-
HeceHus ee Ha rpaduk (puc. 30).

AHaJIOTMYHO PACCUMUTHIBAIOT COCTAB MUHEPAIBHOM CMECH NPEepPhIBUCTOM Trpa-
Hynometpun. [IpuroraBnuBaioT mpoOHBIN 3amec ¢ coaepkanrem outyma Ha 0,3 %
MCHbIIIE MUHUMAJILHO pekoMmenyemoro (tabm. 30) 5,0 %, 1.e. 4,7 %. OtdopmoBan-
HBIE U3 3TON cMecH 00pa3iibl UMEIOT IJIOTHOCTh Py = 2,30 r/em?.

[Tpy MCTUHHOM MIOTHOCTH p* = 2,68 r/cm?, butyma — 1,0 r/cm® cpenHss mioT-
HOCTb MMUHEPAIBHOU CMECH

v 2,32-100 2
Pm = m =222 1/c™m".
[ToprcToCTh MUHEPAIBHOTO OCTOBA
2,22

v 1——8 100=17,2%

nop =
)

IIpu 3aiaHHON OCTATOYHOI IOPUCTOCTH ILIOTHOTO achaibTo0eToHa Vo, =4 %

pacxoj OUTyMa COCTaBIISIET:
E= (17,2-4)-1 _ 5.9 %
2,22

C aTUM pacxoJioM OMTyMa MPUTOTABIMBAIOT acPaTbTOOECTOHHYIO CMECH IS
(dhopMOBaHUS KOHTPOJBHBIX 00PA3I0B, HA KOTOPHIX OMPECIISIIOT OCTATOYHYIO MTOPHC-
TocTh 10 hopmyrie (18). Ecnu ona okaxkercsa B mpenenax 2,5 — 5,0 % (kak tpedyetcs
JUISI TUIOTHBIX ac(aibTOOETOHOB), TOTOBAT C TAKUM € KOJIMYECTBOM achaibTode-
TOHHYIO CMeCh, (PopMyIOT 12 00pa3I0B U MUCIBITHIBAIOT MO PaHEE OMUCAHHBIM METO-
nam. [lomydeHnble pe3yabTaThl cpaBHUBAIOT ¢ TpeboBanmsmu ['OCT 9128-97.

16. KOHTpPOAB KadyeCTBa NPHIOTOBACHHS
H YRKAaAKH ac(harbTOOETOHHBIX cMeceH

KauectBo acanbToOeTOHA 3aBUCUT OT MHOXECTBA (DaKTOPOB, KaXIbIH U3 KO-
TOPBIX MOKET 0KA3aTh PEIIAIOIIEE BIUSHUE HA MIPOYHOCTH U JTOJITOBEYHOCTH JTOPOXK-
HOTO NOKphITUS. [103TOMY XOpOIIO Hana)KEHHbBIM KOHTPOJIb CBOWCTB MCXOIHBIX Ma-
TE€pPHUAJOB, COOJIOJEHUE ONTUMAIBHBIX TEXHOJIOTMYECKUX PEKMMOB Ha BCEX ATamax
MPUTOTOBJIECHUS, YKIAJKH, YIUIOTHEHUSI U (POPMUPOBAHUS CTPYKTYpPHI SIBIISIOTCS ra-
paHTHel cTabuiIbHOCTH ac(hanbToOETOHA B TOKPBITHH.

KoHnTponb kauecTBa BbITycKaeMbIX ac(haabTOOETOHHBIX CMECEW OCYIIECTBIIS-
IOT OTJEJbl TEXHUYECKOTO KOHTPOJIS WK JIabopatopuu achaabToOCTOHHBIX 3aBOIOB.
B cucreMy KOHTpOIISI BXOZST:

— BXOJIHOM KOHTPOJIb Ka4€CTBAa MOCTYNAIINX Ha 3aBOJI MATEPUAJIOB IS IPHU-
TOTOBJICHUS CMECE;

— OIEPALIMOHHBIN KOHTPOJIb TEXHOJIOTUYECKUX OIEpalvid;

— BBIXOJHOW KOHTPOJIb Ka4e€CTBa FOTOBBIX CMECEH.

Bxoanoit kouTpoJb. KayectBo noctynatromux Ha Ab3 MuHeEpanabHbIX Mare-
puanoB 1 BXymux pernameHtupyercss [OCTamu 1 oTMedaeTcs B macrnopTax u cep-
TU(UKaTaX HA 3TU MaTEPHAJIbI, BbIJABAEMbIE MPEANPUITUIMU-U3TOTOBUTENISIMU. Tem
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HE MEHEee 3aBOJACKHE JabopaTopuy MPOBOAAT UCHBITAHUS 3TUX MaTEpHUaJOB IO OC-
HOBHBIM ITIOKA3aTEISM.

Oco00 TIIaTenbHBIH KOHTPOJIb JOJKEH OCYILECTBIATHCS 3a KaueCTBOM TeEX
MaTEepUAJIOB, KOTOpBIE IOCTYNAlOT Ha 3aBOJ HE B IOPSJAKE LEHTPAIU30BAHHOIO
cHaOKeHus, T.€. CO CHELMATU3UPOBAHHBIX NMPEANPUATHI, a KOTOPbIE MOIY4arOT He-
IIOCPEICTBEHHBIM JIPpOOJICHUEM WM ITIOMOJIOM B LieXxaX ac(aJbTOOETOHHOTO 3aBOJIA.

KadectBo 11e6Hs (rpaBusi) MPOBEPSIIOT UCIIBITAHUEM CpeJiHEeH TPoOkI, 0TOOpaH-
HOM OT Ka)kJI0¥ MOCTyNaroueil Ha 3aBOJ] MapTUu mMarepuaia. KoHTpoimpyeMbIMH 10-
Ka3aTesiMU IeOHs SBISIOTCS: MeTporpaduieckas XapakTepucTHuKa, TpaHyJIOMeTprye-
CKUH COCTaB, MPOYHOCTh, U3HOC B IMOJIOUHOM OapabaHe, coAep)KaHUE TUIACTHHYATHIX
(JremianHBIX) 3€peH, MBUIEBHAHBIX M TJIMHHUCTBIX MPUMECEH, MOPO30CTOMKOCTh. Ilo
ATOMY € IMEPEUHI0 MOKa3aTeled KOHTPOJIMPYIOT KaueCTBO IIEOHS, MOJy4aeMoro Ha
ApoOUIbHO-COpTUPOBOUHOM KoMIuiekce AB3. B aTom ciydyae JOMONHUTENEHO MOTYT
OIPEAEIATHCS IUNIOTHOCTh U IOPUCTOCTh UCXOIHOTO KaMH$, IPOYHOCTh €T0 B BOJOHA-
CBILIEHHOM COCTOSTHUM, COJIEpKaHUE CJIa0bIX U BBIBETPEJIBIX 3€PEH B IPaBUU.

KauecTBOo mecka mpoBepsIOT MCHOBITAHUEM CpeAHEW MpoObI, OTOMpaeMol OT
KaKJI0M noctynusIed napTui. OCHOBHBIMH NTOKA3aTEJIMH MOCTYAOLIETO HA 3aBOJL
NecKa, MOAJIEKAIMMU KOHTPOJIO, SBISIOTCA: MeTporpaduueckas XapaKTepUCTHKA,
I'PaHYJIOMETPUYECKUAN COCTaB, COJAEPKAHHUE IBUIEBUIHBIX, TJIIMHUCTBIX U OpraHu4e-
CKHUX IIPUMECEH.

KadecTBO MMHEpPanbHOTO MOPOUIKA OLEHUBAIOT IO TOKA3aTeNsIM TaKUX
CBOMCTB, KaK TIpaHyJOMETPUYECKHI cocTaB, OMTYMOEMKOCTh, HaOyXaHUE, MOpPHC-
TOCTh U NeTporpaduueckas XapaKTepucTUKa.

KadecTBo moctynaroniero Ha 3aBoji OMTyMa KOHTPOJIUPYIOT B KKJI0M MapTHH.
OnpenensoT cleayoume Mmoka3aTesid CBOUCTB: TIIyOMHY MPOHUKAHUS UTJIbl MEHET-
pOMETpa, PacTKUMOCTh, TEMIIEPATYpy pa3MsryeHusi, MOTEPI0 MACCHl U U3MEHEHHE
TEeMIIEPATYpbI pa3MsrdeHus npu nporpese. JKuakuit OuTyMm MpoBepsitoT Ha YCIOBHYIO
BA3KOCTh B CTaHJAPTHOM BHUCKO3MMETpE, (PaKUMOHHBI COCTaB, TEMIEpaTypy
BCIIBIIKKA M CBOMCTBA BSI3KOTO OCTaTKa IOCJIE BBITAPUBAHUS Pa3KMKUTENS (NEHET-
panusi, pacTsLKUMOCTb, TEMITEpATypa pa3MArdeHus).

[Tpu npuroroBnenun 6utTymMoB Ha AB3 Uiu BBEIEHUU B HUX Pa3IMYHBIX J00a-
BOK HCIIBITAaHUS ITPOBOJAT IO IMOJHOMY IIEPEYHIO MIOKa3aTeseH.

[Tomyyaemple IpU UCHBITAaHUAX MOKA3aTeNIM Ka4yeCTBA MAaTEpUajoB CpaBHUBA-
I0T ¢ TpEOOBAHUSAMH, COJIEPKAIIUMHUCSI B COOTBETCTBYIOIIMX CTaHAApTax WM Mac-
MOPTax 3aBOJAa-U3TOTOBUTEIIS.

[Ipu HECOOTBETCTBUM MOITYUYEHHBIX MOKa3aTejlel yKa3aHHbIM B MACNOpTax He-
00XOIMMO HEMEIJIEHHO 00 APTOM MOCTaBUTh B H3BECTHOCTH 3aBOI-IIOCTABIIUK JUIS
MPUHATUS UM ONEPATUBHBIX MEP MO JOBEACHHUIO KayecTBa MPOAYKIHMH 10 TpeOyemo-
ro ypoBHs. B ciydae pasHoriiacuii MmaTepuall, HE BbIACPKABILIUN UCIIBITAaHUS B 3aBOJI-
CKOI1 1abopaTtopuu, MOXKET OBbITh MepeaH Uil UCIIBITAHUS B HE3aBUCHUMOMN aKKpeau-
ToBaHHOU naboparopuu. Ecnu pazHoriacus Mexay nmotpeOuTeseM M MOCTaBLUIMKOM
HEKA4YE€CTBEHHOW MPOAYKIMU HE HAXOAAT pa3pelIeHUs] MEKy HUMHU, OKOHYATEIbHOE
pellIeHre IPUHUMAETCS B apOUTPaXKHOM Cy/Ie.
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OnepanuoHHBII KOHTPOJIb OCYIIECTBIISIETCS Ha BCEX 3Tarax TEXHOJIOTHYe-
CKOI'0 Tpoliecca, Tak Kak M3 XOPOILIUX MCXOJHBIX MAaTepUaIoB MOXKHO MOJIYYUTh He-
KaueCTBEHHYIO ac(haabTOOCTOHHYIO CMECh M ac(haIbTOOETOH U3 HEe.

OnepalmoHHbIA KOHTPOJIb OCYIIECTBIISIOT:

— Ha CTaJIUSX CYIIKH IIEeOHS U MeCKa U pa3orpeBa BSIKYIIETO;

— IIPU TPOXOUYEHUHU PA30TPETHIX IEOCHOYHO-TIECUaHbIX CMECEH;

— Ha CTaIUsIX JO3UPOBAHMS COCTABIIAIONINX B CMECUTEIIbHYIO YCTAaHOBKY;

— MpY TIEPEMEUTNBAHIH COCTABIISIIOIINX.

Ha cragum cymiku u pazorpesa mnecka u meOHs KOHTPOIUPYIOT UX BIAXKHOCTb
Ha BXOJI€ B CYIIWJIbHBIA OapabaH W BbIxone u3 Hero. [Ipu mogade 3THX MaTepuanoB
Ha CYIIKYy KOHTPOJUPYIOT MX COOTHOIICHHE, KOTOPOE PEryJIHpyeTcs MUTATEsIMHU,
JO3UPYIOMIMMHU [IeOEHb U TIECOK B CYIIMJIbHBINA OapadaH.

B mpouiecce cymiku Bcst Biara U3 3allQJIHUTENEH JOJKHA OBITh yAalieHa, a UX
TeMIlepaTypa Ha BBIXOJI€ U3 CYIIUIBLHOTO OapabaHa MOJDKHA COOTBETCTBOBAThH yCTa-
HOBJICHHOM TEXHOJOTMYECKUM DPETJIaMEHTOM Ha HM3roTOBJIeHHE ac(haabTOOETOHHOM
cmecu. [Ipy OTKJIOHEHUH AEUCTBUTENBHOU TEMIEPATyphl OT 33aJlaHHON B MEHBIIIYIO
CTOPOHY YXYJIIAIOTCS YCIOBUS NIl OOBOJIAKMBAHUS 3€PEH 3aMOTHUTENCH BSIKYIIIUM,
a B OOJBILIYI0 — BO3MOXKHBI OMACHOCTh NEPErpeBa BSKYILErOo B CMECHUTENE U HEJO-
MyCTUMO BBICOKas TEMIIEpAaTypa TOTOBOM CMECH.

[Ipu pazorpeBe BXKYIIETO B OMTYMOIUIABIIILHBIX KOTJIAX KOHTPOJIUPYIOT TeMITe-
parypy U NpOJOJDKUTEIBHOCTh MPEOBIBAHUS €r0 B pazorperom coctosiHud. lleperpes
BSDKYIIIETO, TaK K€ KaK U JUIMTENILHOE MPEObIBAHUE €0 B Pa3orpeToM 10 TpeOyemomn
TEMIIEPaTypbl COCTOSIHUH, OTPUIATENBHO CKAa3bIBACTCS HA €r0 CBOWMCTBAX: BCIICACTBHUE
WCTIapEeHUs JIETKUX (PPaKIUil YyTIEBOAOPOIOB U OKUCIUTEIBHBIX MPOILIECCOB U3MEHSACTCS
IPYMIIOBOM COCTaB BSKYILETO M TaKUM 00pazoM B ac(hanbTOOETOHHOM CMECH OHO OKa-
3bIBAETCSI HE C TEMHU CBOMCTBAMH, KOTOPBIE MIMEJIO MPH UCTIHITAHUH B JTAOOPATOPHH.

Ha cragum rpoxoueHus pazorpeToil ImeOCHOYHO-TIECUYaHONH CMECH KOHTPOJIH-
PYIOT 0JJHOOOpa3ue OTACNIomuxcs (hpakiuii. beIBaeT Tak, 4To B OTCEK ¢ OoJiee KpyTi-
HBIM ITIcOHEM TomaaaeT 0oyiee MEJIKUH, KOTOPhI He ObLI CBOCBPEMEHHO OTACIICH OT
OCTaJbHOMU IMIe0eHOYHOM Macchl. Takoe siBieHue HaOMoAaeTcs Ju00 MpU Ype3MEPHO
OOMJILHOM TIOCTYTUICHUH 111€0€HOYHO-TIECYaHOW CMECH U3 CYIIWIbHOTO OapabaHa, Jiu-
00 BCIEICTBUE HEMOJAI0K C TPOXOTOM — BEJIMKAa CKOPOCTh €ro 00OpOTOB, HENOCTA-
TOYHA JJIMHA CEKIIUI TPOXO0Ta, BEJIMK YroJl HAKJIOHA TPOXO0Ta K TOPU3OHTY U JIp.

Henonnoe pa3nenenue meOEHOYHO-TIECUAHOW CMECH Ha OTAENbHbIE (Ppakiuu
OPUBOJUT K CYIIECTBEHHOMY OTKJIOHEHHIO TPAaHYJIOMETPUYECKOTO COCTaBa MHUHE-
payibHON cMecH B ac(anbTOOETOHE, YTO OTPHUIIATENBHO BIMSET HAa €ro CBOWCTBA:
MPOYHOCTH, IOPUCTOCTH, JOJITOBEYHOCTH U JP.

Ha cramuu mo3upoBaHHs OCYIIECTBISIOT CHCTEMATHUYECKYIO MPOBEPKY T03MU-
PYIOIINX YCTPOHCTB U TOYHOCTH JO3UPOBAHUSI UCXOAHBIX MAaTEpPHAIOB B COOTBETCT-
BHUHU C YTBEPKJICHHBIM COCTABOM ac(PabTOOCTOHHONW CMECH.

[Ipu mpuroroBnennn achaabTOOCTOHHOW CMECH KOHTPOJHUPYIOT TMPOIOJIKHU-
TEJTHLHOCTH TEPEMEIINBAHUS MUHEPAIBHBIX COCTABIISIONINX, a TIOCIe T0OaBICHHS OU-
TyMa — MPOJOJDKUTEIFHOCTh TIepeMenuBanus acdaibroOeToHHOM cMmecu. Heo6xo-
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JAMMO, YTOOBI TOTOBAsi CMECH ObLIa XOPOILIO MPOMEIIaHa, HE UMella KOMKOB, CTYCTKOB
OUTyMa, MUHEPAIbHBIX 3€PEH, HE MOKPBITHIX OMTYMHBIMU IJICHKAMH.

BpIX0AHOI KOHTPOJIb BKJIIOYAET MPUEMOCAATOYHBIE UCIBITAHUS U NIEPUOIU-
YECKUI KOHTPOJIb.

IIpuemocaaToyHble HCIBITAHUSA BBITIOJHSAIOT JUIsl KOKI0M MapTuu achanbro-
OETOHHOM CMeCH, OTTPYX)aeMOoil MOTPeOUTEN0. 3a MAPTUIO TPUHUMAETCS KOJIMYECTBO
ropsiueit acharbTOOETOHHON CMECH OJIHOTO COCTaBa, BBIIYCKAeMOE Ha OJIHOM yCTa-
HOBKE B TeUeHHE CMeHBI, HO He Oosiee 600 1. [Ist XOJIOAHBIX CMecel pa3mep OaHOU
naptuun He npessimaet 200 T.

B 3aBUCHMMOCTH OT MPOU3BOJUTENBHOCTH CMECUTEIBHON YCTAaHOBKH C MHTEP-
BaJioM OT 15 1o 30 MuH cpasy nocie BhITPY3KH U3 CMecUTelis oTouparoT 3 — 4 Toueu-
HblE MPOOBI, KOTOPBIE 3aTeM ycpeAHsatoT. KoauyecTBO cMecu B KaXKJI0H TOYEYHOU
npoOe 3aBUCUT OT HaWOOJBIIEH KPYMHOCTH MUHEPAJIBHBIX 3€peH U BUAa ac(aibTo-
OeToHa U Konebaercs ot 2,5 no 17 kr.

N3 ycpennenHoi mpoObl TOTOBAT 0Opas3iibl ISl UCHBITAHUS MO CIEAYIOIIUM
MOKA3aTEeIIsIM:

— TemnepaTypa OTTpy>KaeMOM CMECH MPHU BBIITYCKE U3 CMECUTENS WM HAKOIH-
TEJIHLHOTO OYHKepa;

— 36pHOBOM COCTaB MUHEPAJILHON YacTU cMeCH (OTMBIBKOM BSDKYILIETO PacTBO-
pUTEIEeM WU APYTHUM CIIOCOOOM);

— BOJ/IOHACHIIICHHUE;

— Tpeaes IPOYHOCTH TPH CxKaTtuk 1pu Temrepatype 20 °C, B TOM YHCie B BO-
JOHACBIIIEHHOM COCTOSTHUU XOJIOJTHON CMECH;

— CJICKMBAEMOCTh XOJIOIHBIX cMece (2 — 3 pasza B CMEHY).

Ilepuoguvecknii KOHTPOJIb ac(hanbTOOETOHHBIX CMECEH OCYIIECTBIISIIOT HE
pexe OJTHOTO pa3a B MECsI], a TaKXKe MPU KaKIOM M3MEHEHUU MaTepuasoB, IpUMe-
HSEMBIX [IPU IPUTOTOBIICHUU CMECEH.

IIpu nepruoau4ecKOM KOHTPOJIE CMECEM ONPEAEIIAIOT:

— MOPUCTOCTh MUHEPAJIbHON YacCTH;

— OCTaTOYHYIO IOPUCTOCTH achaabTOOCTOHA;

— BOJOCTOMKOCTb MPH JUTUTEIHBHOM BOJAOHACHIIICHHH;

— TpeJielt MPOYHOCTH TP CKaTuu rpu Temieparype 20 °C mocie nporpesa
JUTUTEIBHOTO BOJOHACKIIIEHUS 7151 XOJIOAHBIX CMECEH;

— mpezen npoYHocTy mnpu cxxatuu npu 0 °C 11 Topsuux cMecei;

— ClEIJIEHHe OUTyMa ¢ MUHEPaJIbHOM YacThlO CMECEH.

VY nenbHy0 3¢ (HEKTUBHYIO aKTUBHOCTh €CTECTBEHHBIX PAIMOHYKIHIOB B CMECSIX
1 acanbToOETOHE MPUHUMAIOT IO MAKCUMaJIbHOW BETMYMHE aKTUBHOCTH €CTECTBEH-
HBIX PaJMOHYKJIHUIOB, COACPIKAIIUXCS B MPUMEHSEMBIX MHHEPAJLHBIX Marepuaiax.
OTH JaHHBIE YKa3bIBAET B JJOKYMEHTE O Ka4eCTBE MpeANpHUsITHE-TIOCTaBIIMK. B ciayyae
OTCYTCTBHUSI JAHHBIX O COJEPKAHUH €CTECTBEHHBIX PAaJUOHYKINIOB U3rOTOBUTEND ac-
($hanbTOOETOHHBIX CMecel 00s3aH OCYIIECTBUTh BXOHOW KOHTPOJIb IO 3TOMY MOKa3a-
TEJIO B CTICIIMATTU3UPOBaHHOM J1abopaTopuu B cootBeTcTBrM ¢ ['OCT 30108.

Cmecu u ac(hanbToOETOHBI B 3aBUCUMOCTH OT 3HAYCHUSI CYMMapHOHW YACIbHOU
3 PEKTUBHON aKTMBHOCTU E€CTECTBEHHBIX PATUOHYKIHIOB (A,ps) B MPUMEHIEMBIX
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MHHEPAJIbHBIX MaTepHaIax UCIOIb3YIOT IIPH A,y 10 740 BK/KT — 1 CTPOUTENBCTBA
JIOpOT U a’3poipoMoB 0e3 orpanuueHuii, ot 740 m1o 2800 Bk/Kr — njig CTPOUTENIHCTBA
JOPOT BHE HACEJICHHBIX MTYHKTOB U 30H NEPCIEKTUBHON 3aCTPOUKHU.

KonTposb Ha cTagMsaxX yKJIAAKU M YIJIOTHEHHMS 3aKIIOYAECTCS B MPOBEPKE
TEMIIEPATypbl JOCTABIEHHON K MECTY CMECH, TOJIIMHBI YKIaJAbIBAEMOIO CJIOS U Ka-
YECTBA YIJIOTHEHUS.

TonmuHa ci0si BBIAEPKUBACTCA C y4eTOM KOI(PGUIIMEHTa YIIOTHEHHUS —
1,15 - 1,2 — ans ropsiued u 1,6 — 1,7 — nst xomoaHo# cmecu. Ha ctaguum ykiagku
BAXKHO COOJIIO/IaTh CKOPOCTh JIBUKEHHSI KATKOB: CTaTUYECKOTO JEUCTBUS — HE 0O-
nee 3 — 5 kM/4, BubGparmonHoro — 2 — 3 km/4. HaGmioaeHrne mpou3BOIUTCS TaKKe
3a CHHYKEHUEM TEMIIEpaTyphl YIUIOTHIEMOIO CJI0SI CMECH, 0COOEHHO B XOJOJHYIO U
BETPEHHYIO NOTOy. Ba)kHO HE JOMYCTUTH JIUTEIBHOTO MPEOBIBAaHUSA YI0KEHHOM,
HO HE YIJIOTHEHHOW CMECH 10 YKaTKh. Tak, ecim pbIXjas CMECh, pa3JIOKECHHas
POBHBIM CJIOEM, OCTHIBAET JIETOM CO cKOpocThio 1 — 5 °C/MuH, TO Ta %Ke CMeCh T10-
cle Hayaja YIUIOTHEHUS KaTKaMU OXJIAXKJAETCA CO CKOPOCTBIO TOJBKO OKOJIO
0,5 °C/muH.

KonTponp kauectBa ac¢ainbTOOETOHA B MOKPBITUM OCYIIECTBISIOT ITyTEM
CpPaBHEHHUs €ro CBOICTB B 00pa3liax, U3rOTOBJICHHBIX U3 BBICBEPJIEHHBIX LMJIMHIPU-
YEeCKUX KEpHOB WM BbIpyOJIeHHOrO ac(aibTOOETOHA, CO CBOMCTBaMHU mepedopmo-
BaHHBIX 00Opa3uoB. /lnamerp KepHOB JOKeH ObITh HEe MeHee 50 MM s npod u3
necyaHoro acganbroderona, 70 MM — menkozepHuctoro u 100 MM — KpynHo3epHU-
cToro. M3 BbIpyOKHM BBIMMJIMBAIOT TpU 0Opas3la ¢ HEHapyUIEHHOW cTpykTypoi. Ha
HernepeOpMOBAHHBIX 00pa3lax OMNPEAESIOT CPEIHIOK IUIOTHOCTh, BOJOHACHIIIE-
HUe, Ha0yxaHue U K0O3(P(UUHUEHT YIUIOTHEHUS.

[lepedopmoBanHble 00pa3lbl WU3rOTABIMBAIOT IOCIE MPOrpeBa BBIPYOOK H
KEpHOB Ha MecyaHoil 0aHe Wi B TepMOCTaTe Npu TpedyeMon TeMiiepaType, COOTBET-
CTBYIOLIEH BSI3KOCTH MCIOJIb30BAaHHOI'O BSDKYLIETO, U3MENBUYECHHS U ITOCIIEAYIOLIErO
VIUIOTHEHMSI B LIUIMHApUYEecKuX hopmax noj nasinenuem 40 Mlla.

Koaddunment ynnornenus K, BIYHCIAIOT KaK OTHOIIEHHE CPENHEH IIOTHO-
cTi oOpa3la U3 KOHCTPYKTUBHOTO CJOS K CPEAHEH MIOTHOCTH MepepopMOBAHHOIO
obpasua. KordduimeHT ynioTHeHus 10JKeH ObITh HE MEHEEe YCTaHOBJICHHOTO HOP-
MAaTUBHO-TEXHUYECKON JNOKyMeHTauuen. [Ipu 3HaYnMTENbHBIX OTKIOHEHUAX CBOWCTB
nepeOpMOBAHHBIX M MPOEKTHBIX 00pa3IOB MPOU3BOIST MPOBEPKY COCTaBa ac(aib-
TOOETOHA, HAXOMSIIEroCsl B MOKPBITUM MYTEM 3KCTparupoBaHusi (pacTBOpEHUs) Ou-
TyMa M pacceBa MUHEPAJIbHON YaCTH.

17. Perenepanus acasbTo0eTOHA

B pesynbraTte BO3AeHCTBUS MEXaHMYECKUX M KJIMMATUUECKUX (PAaKTOPOB Ha
achanbTOOCTOH B TOKPHITUSIX TMPOUCXOAUT HU3MEHEHHE €ro CTPOUTEIHHO-
TEXHUUYECKUX XapaKTEPUCTHUK, Jiejaroliee HEBO3MOXKHBIM JallbHEHIyr Oe3omac-
HYI0 UX 3KcIutyaTtanuio. Kak yxxe oTmeuanock, paspyiieHue achaibTo0eToHa Ha-
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YIMHAETCSA C BEPXHEr0 HapY>KHOTO CJIOSA MOKPBITUS U XapaKTepu3yeTcsl CHadana 00-
pa30BaHMEM TPEIIMH BOKPYT 3€pEH IIEeOHs, MOCIEeAYIOIIMM BbhIKPAIIMBAHUEM ATUX
3epeH M PacHpOCTPAHEHUEM KOPPO3MOHHBIX MPOIECCOB B TNIyOb MOKpbITHUS. Pas-
pylIeHUE MOKPBITUH MOXKET MPOUCXOJUTh U BCIEACTBHE HEIOCTATOYHOM >KECTKO-
CTH OCHOBAHUM.

[ToaBep:KeHHbIE TAKUM pPa3pyLICHUSIM MOKPBHITHS TPeOYIOT CHayasla TeKYIEero
U CPEJIHEro, a 3aTeM KaIllUTaJbHOTO peMOHTAa. TpaJullMOHHBIE METOJbI PEMOHTA IO~
KPBITHI CBOISITCS TJIABHBIM 00pa30oM MO0 K YCTPOUCTBY CJI0SI TOBEPXHOCTHOM 00Opa-
00TKH, TMO0 YKIIaJIKe HOBOTO CIJIOSl M3 CBEXEH acanmbrodeToHHON cMmecH. B pe3yib-
TaTe ATOr0 MEPBOHAYAIBHO YJIOXKEHHOE ac(haabTOOETOHHOE MOKPHITHE OKA3bIBACTCS
3aXOpPOHEHHBIM H T10 CYTH JIeJla CTAHOBUTCS JOMOJHUTEIBHBIM CI0OEM OCHOBAHUA, T.€.
MPAKTUUECKH OECIIOTE3HBIM.

Opnako acganbToOETOH B OTCIY)KHMBIIEM CBOW CPOK MOKPBITUU MOXET OBIThH
MOBTOPHO HCIOJIb30BaH IOCJIE €r0 pereHepamnuu, 3aKI04aoeics B BOCCTaHOBIIE-
HUU €ro 1e(opMaTUBHON CIIOCOOHOCTHU IyTEM YBEJIWYEHUS IUIACTUYHOCTH. JTO JOC-
TUTAETCA 3a CUET BBEACHMS B COCTaB CTaporo acanproOeToHa cBexell achaabTode-
TOHHOM CMECH WU IIACTUUIUPYIOIINX 100aBOK: aHTPALlEHOBOrO Macja, TOCCUIIU-
JIOBOM CMOJIBL, IKCTPAKTOB CEJIEKTUBHOM OUUCTKU HE(TAHBIX Macell U Jp.

B HacTos1ee BpeMsi NpUMEHSIOT ABa cliocoda perenepanuu achanbToOeToHa:
HEINOCPEACTBEHHO Ha MOJIOTHE JOPOTU U B CTALIMOHAPHBIX YCTAHOBKAX.

Jlnisa BoccTaHOBIIEHUST ac(haabTOOETOHHOTO TOKPBITHS Ha JOPOre MCTHOIB3YIOT
CHeIHalbHBIC TIEPEIBIKHBIC YCTaHOBKU. [lepeMeniasich BIOIb BOCCTAaHABINBAEMOTO
MOKPBITHUS, TaKasi YCTAaHOBKA C MOMOIIBI0 WH(PAKpPaCHBIX HarpeBaTesieil mporpeBaet
nokpeitre 10 180 — 200 °C u hpezamu pa3peIXisieT OBEPXHOCTHBIN CIIOW Ha TITyOu-
Hy 4 — 6 cM. Pa3pbIXJIeHHBIN ClOi pa3paBHUBAETCS, K HEMY TOOABISIIOT HEOOJBIIOE
KOJIMUYECTBO CBEXeH acanbTOOETOHHOW CMECH, MOCIIE Yero MpeABapUTEIbHO YILUIOT-
HSIOT BUOPOOPYCOM, a 3aTeéM OKOHYATEIHHO — KaTKaMH.

Perenepanus acanbrobeToHa B CTAIMOHAPHON YCTaHOBKE 3aKJIIOYAETCS B ClIe-
nytomeM. Ctapoe achaibToOETOHHOE MOKPHITHE B3JIAMBIBAIOT U JPOOST A0 KYCKOB HE
kpynHee 40 cM. [loctaBneHHBINH K yCTaHOBKE ac(haibTOOCTOHHBIN JIOM 3arpy»aroT B
nByx6apabaHHyIO I1€ub, TI€ OH pasorpesaercs a0 Temreparypsl 160 — 170 °C. Tyna
&Ke J00aBISIOT B HEOOXOJUMBIX KOJUYECTBaX IEOCHb U TECOK, a TaKke IiacTudu-
nupyromue no6aBku. Pazorperas achanbTobeTOHHAs CMECh MOCTyMaeT Ha TPOXOT,
I7I€ U3 HEE OTIEIAIOTCS BKItOUeHUs KpynHee 40 mm. PerenepupoBaHHasi CMECH MTOCTIE
rpoxoTa MOCTynaeT B OyHKEP-HAKOMUTENb, & U3 HETO — B aBTOMOOWIIb ¥ TPAHCIIOPTH-
pyercsi K MeCTy YKJIaJKH.

PerenepupoBaHHbIE B YCTAaHOBKaX CMECH JOJIKHBI COOTBETCTBOBATH CBOWCT-
BaM MOPHUCTOro acdanbToOeTOHa M MPUOIMKATHCS MO CBOWCTBAM K IJIOTHOMY ac-
¢danpToberony TunoB A u b III mapku. Ux mpuMeHSIOT JUisl yCTpOMCTBA HMXKHHUX
CJIOEB JBYXCJIOWHBIX MOKPBITUH, B BEPXHUX MOKPBITHIX TOPOT MECTHOTO 3HAYECHHUS,
aBTOMOOMJIBHBIX CTOSIHOK U TPOTYapoOB.
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18. BurymMmOMHHEepaAbHbIE
H OHTYMOIpyHTOBBIE CMECH

B 10poXHOM CTpOUTENbCTBE HApPsIAY C acaibTO- U JEerTeOeTOHAMU HAXOAT
MPUMEHECHHE OMTYMOMHHEPAIbHBIC U OUTYMOTPYHTOBBIE CMECH, a TaKKE€ YECPHBIN
mebeHb. J[s uX mpUroTOBIECHUS UCIONB3YIOT, KaK MPAaBUIIO, MECTHBIC MUHEPAIb-
HBbIE MaTEPHAJIBI, UTO JIeJIaeT UX SKOHOMHUYECKH BHITOAHBIMU. B cBsi31M ¢ OoJiee HU3-
KM KaueCTBOM MHUHEPAIbHBIX COCTABIISIIONINX 3TH MaTEpHaIbl UMEIOT OTPaHUYCH-
HOE TIPUMEHEHUE: JUIs YKPEIUICHUS M YCTPOMCTBa OCHOBAaHWM, B HWIKHUX CIIOSX
JBYXCJIOWHBIX TOKPBITUNA Ha JOPOTax BBICOKON KAaTETOpHUH, a TaK)Ke B HEKOTOPHIX
CIIy4asx Il YCTPOMCTBA CIIOEB M3HOCA M BEPXHUX MOKPBITHH HA JOpOrax HU3KOH
KaTeropuu.

butrymMmoMuHepanbHble CMeCHU MPEACTABISIIOT cOO0M Marepual, MpPUTroTOBJICH-
HBII CMEIIICHUEM B CMECHUTENIbHBIX YCTAaHOBKAaX B HArpETOM COCTOSIHUU IIEOHS WU
rpaBus, necka (MPUPOJHOTO WK JPOOJIEHOT0), MUHEPAIBHOIO MOPOIIKa U OUTyMma,
B3SITBIX B OIPEICICHHBIX COOTHOIIEHUsAX. [IpoyHOCTh MIEOHS B JaHHOM Cllydae
noykHa ObITh He MeHee 60 MIla niig u3Bep)KEeHHBIX U METaMOP(PUIECKUX MOPOJT U HE
Menee 30 MIla — nns ocamounsix. [IpenbsaBisitorcs u 0ojiee HU3KKME TPEOOBAHUS K
HEMY TI0 M3HOCY B TIOJIOYHOM OapabaHe. B kadecTBe MUHEPAIBHOTO ITOPOIITKA IOy C-
KaeTcsl MPUMEHEHNE TOHKOJHUCIIEPCHBIX MUHEPATBHBIX OTXOJOB MPOMBINIJICHHOCTH:
30JIBI-YHOCA OT COKUTAHUS HU3KOCOPTHBIX YIJIEH, MBUIA YHOCA IIEMEHTHBIX 3aBOJIOB,
0TX0/1a acOECTOIIEMEHTHOTO TIPOU3BOJICTBA U .

B 3aBECHMOCTH OT KpyITHOCTH 3€PEH IMIEOHS WK TPaBUsi ONTYMOMUHEPATbHBIC
CMECH, TaK XK€ Kak W ac(anbTOOCTOHHBIC, MOAPA3ACIIIOTCS Ha KPYITHO3EPHUCTHIC C
pazmepom 3epeH 10 40 MM, cpeHe3epHUCThIE — 10 20 MM, MEJIKO3EpHUCThIE — 10 15
w10 mm u necuansie. [lo TeMnepaType yKiIajkud 3TH CMECH JIETSTCS HA TOpsYue,
TEIUTbIC U XOJIOAHBIC (Ta0. 35).

Tabnuya 35
Kaaccudgukanusi 0MTyMOMHHEPAJBLHBIX CMecel 0 TeMIiepaTrype YKJIAAKH
Bunbl cmecen Mapku 6uTyMOB Temnepatypa cmecu, °C,
IIPY YKJIAJIKE, HE HUKE

['opsiume BHJI 40/60, BH/ 60/90, BHJI 90/130 120
Terubie JIH/I 130/200, BH/I 200/300 80

CTI" 130/200, MI" 130/200, MI'O 50
XonoaHbie 130/200 10

CT" 70/130, MI" 70/130, 70/130

Fopﬂqne " TCIJIBIC CMCCHU MOAPA3ACIIAIOT HA IINIOTHBIC U ITIOPUCTLIC. HOpI/ICTBIe
MOT'YT IpUTOTAaBJIMBATLCSA oe3 MHUHCPAJIBHOI'O IMOPOIIKA. IImoTHBIC 6I/ITYMOMI/IHepaJ'IB-
HBIC CMCECHU OOJDKHBI OTBCYATH CJIICAYIOIIUM Tp€6OBaHI/I$IMI npeaci Mpo4YHOCTHU IIpH
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cxatuu nipu 20 °C — ve menee 2,5 Mlla, npu 50 °C — ne menee 1,0 — 1,2 MIla; ko-
s durueHT BogocTorkocTH — He HUXKe 0,85, BogoHackimenue — 3 — 6 %, ocrarouHas
nopuctocth — 4 — 8 %. I HUX XapaKTepHO MOBBIIMICHHOE COJIEpKaHUE MIEeOHS (10
60 — 65 %) 1 moHMXEHHOE CoJIepKaHNEe MUHEPAJILHOTO MopoIlika. B ¢Bs3u ¢ 3TUM B
HUX (OpMHUpPYETCs KOHTAKTHAs CTPYKTypa, oOecreurBaromias MmoBbIICHHYIO CIBUTO-
YCTOMYMBOCTh MOKPBITUNA HA JOPOTaX ¢ OOJIBIIMMH YKIOHAMHU.

ButymorpyHToBbIe cCMecH IPUTOTABIMBAIOT MyTEM CMEIIMBAHUS MPUPOIHBIX
IPaBUIHBIX, TPABUHHO-TICCUAHBIX WJIM MECYAHBIX CMECEH C BSI3KUMH WU KUIKUMH
OuTyMamMu U OMTYMHBIMU 3MYJIbCUSMH. [Ipu HEYTOBIETBOPUTEIHHOM TPAHYJIOMET-
PUYECKOM COCTaBE MPUPOIHBIX MUHEPATBHBIX MAaTEPUAIOB K HUM JOOABIISIOT MECOK,
1e0eHb WK TPaBUH.

B 3aBuCHMOCTH OT HaWYUS WA OTCYTCTBUS KPYIMHO3EPHUCTHIX (PpaKiuii 3tu
CMECH TIOJIPA3/ICTISIOT Ha CKEJICTHBIC M HECKEJICTHBIC.

CkeneTHble CMECH MPUTOTABIMBAIOT U3 TPYHTOB, COJEPKAIIUX IICOCHb WU
rpaBUil, CMEIIEHUEM UX C KUJIKUM OUTYMOM Ha TMOJIOTHE JIOPOTH.

HeckenerHple cMecH MOMy4aroT MyTEM CMENIMBAHUS TIECKOB, CyMeceil U UHO-
r/1a CyIJIMHKOB C BSI3KUMU M KHJIKUMU BSDKYIIUMU U dMYJIbcusiMu. [Ipu ucnonb3oBa-
HUU TIECKOB K HUM J100aBJsitoT 70 25 — 30 % npieBaThix (ppakimii rpyHTa.

[IpuMeHsI0T OGUTYMOTPYHTOBBIE U JIETTETPYHTOBBIE CMECHU JIJIsi YCTPOMCTBA OC-
HOBaHUM U TIOKPBITUN Ha JOPOrax ¢ HEOOJIbIIONH HHTEHCUBHOCTBIO JIBUYKEHUS.

YepHblii medeHb npeacTaBisieT cobor ogHoGpaKkIMOHHBIN 11e0eHb, 00pado-
TaQHHBIN BS3KUM HWIIN KUAKAM OUTyMoM. 1o KpymHOCTH 3e€peH YepHBIN 1me0eHb IesT
Ha KpyNnHbINA pazmepom 25 — 40 mm, cpeauuii — 15 — 25 MM u menkuii — 5 — 10 mm.
Jlnst oOpaboTku 1meOHs TpedyeTcs oT 2 10 4 % BsKyIIEro mo mMacce.

B 3aBrucHMOCTH OT TeMIiepaTyphl YKIIAJIKU YEpHBINA EOeHb MOIpa3eisIoT:

— Ha TOpSYUi, U3roTaBiMBaeMbIii Ha 6utymax mapok bBHJI 60/90, BH/I 90/130
W yKJIaapiBaeMblii ipu ero temneparype 120 — 140 °C;

— TETUIbIN, U3roTaBlMBaeMblii Ha 6utymax mapok bHJI 130/200, BH/L 90/300,
CI' 130/200 u yxnagsiBaemslii ipu Temneparype 50 — 80 °C;

— XOJIOJTHBIN, U3TOTABIMBAEMBIN Ha )UAKUX Outymax mapok MI' 70/130, MI'O
70/130, MI" 130/200, MI'O 130/200 w ykJIaabIBaeMbIii B XOJOJHOM COCTOSHHH B
CYXyI0 TIOTOAy Tipu Temneparype Bo3ayxa 10 — 25 °C.

[IpuroraBnuBarOT YepHBIN MEOCHb B CMECUTENIBHBIX YCTAHOBKAX C MPUHYIU-
TEJIBHBIM WU CBOOOJHBIM NEpeMelrBaHueM. [[pUMEHSIIOT eTo I COOPYKEHUS T10-
KPBITUIA U OCHOBAHMM, a TAK)KE MPU PEMOHTE JOPOKHBIX MOKPBITHM.

JIutbie 3MyIbCHOHHO-MUHepaabHbIe cMecu (JIDMC), Ha3pIBaeMbIe TAKKE
IIUTaMaMH, MPEIACTABIAIOT COOOW CMECH JTUTOW KOHCHCTCHIIMM, IMPUTOTABIMBACMBIC
Ha OCHOBE KATMOHAKTHUBHBIX OUTYMHBIX SMYJIBCHH HIIM TIACT MyTeM 00pabOTKH WUMHU
MEJTKO3EPHUCTHIX MHHEPAJIbHBIX MaTepuajaoB (TPOMBITBHIA IMECOK, YUCTHIC BBICCBKU
HHOT/Ia ¢ J00aBJICHUEM HEOOJBIIOr0 KOJIMYECTBA MEJIKO3EPHUCTOIO IIEeOHS) C JI0-
OaBJIEHHEM BOJIBI.

[IpuroraBnMBarOT 3MyJIHLCHOHHO-MHUHEPATIbHBIE CMECH MO OJHO- U JIBYXCTa-
JTUMHOUN TEXHOJIOTHH.
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[Ipu omgHOCTaaMitHOM criocoO€ B MEIIalKy MPU HENPEPHIBHOM IMEpEeMEIINBa-
HUU BBOJSAT OTJAO3UPOBAHHBIN MOPOIIKOOOpPA3HbIA AMYyJbraTop (ramieHasi U3BECTb,
IIEMEHTHAs MbUTh U ApP.), MUHEPAJIbHBIN MMOPOIIIOK, MecoK 1 yacTh BojbI (70 — 80 % ot
Bcel Boabl 1utama). [locie ux nepememmBanust B reuenue 20 — 30 ¢ no6aBisioT Ha-
rpeTbiii 10 paboyeil TemmnepaTypsl OUTYM M CHOBA IMEpeMeNnBalT B TeueHue 90 —
120 ¢, mocine yero BAMBaIOT OCTaBIIYIOCA Boay U nepememuBaroT emie 20 — 40 ¢ go
MOJIHOM TOTOBHOCTH CMECH.

[Ipu nByXCcTamuitHOM CIOCOO€ CHavasla MPUTOTABIMBAIOT OUTYMHYIO TACTy B
MeIIaiKe, a 3aTeM B Hee T0OaBJISIOT TIECOK M BOJY W MEPEMEIINBAIOT JI0 IMOTYYCHUS
TOTOBOM CMECH.

[TpuMEeHSIOT UTaMBbI IPU YCTPONCTBE 3AIIUTHBIX CIIOEB, JUISI OBICTPOTO 3aKpe-
IJICHUSI U PEMOHTA MIPEUMYIIIECTBEHHO OOJIETY€HHBIX MOKPBHITHI, 00paOOTaHHBIX Op-
TAaHUYECKUM BSDKYIIUM, C IIETYMANIEHCsS WX BBIKPAITUBAIOMICHCS MOBEPXHOCTHIO
MyTeM paclpeeICHHs] UX POBHBIM CJI0oeM 0€3 YIIJIOTHEHHUS.
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