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BBEJIEHHUE

[lonuMepHbIE CTPOUTENIBHBIE MAaTEPUAIbl U U3MEIUS — OTHOCUTEIBHO
HOBBII BUJI MaTepUaIOB. DTO OOBICHSAETCA TEM, YTO MPOMBIILICHHOE MTPOU3-
BOJICTBO OCHOBHBIX BHJIOB IOJMMEPOB — MOJIMA3THIIEHA, TOJIUBUHWIXIIOPHUAA
Y MHOTHX JIPYTHX — HAYaJIOCh TOJIBKO B cepenuHe XX B.

[TonumepHbie MaTepualbl 00JaJal0T KOMIIJIEKCOM XapaKTEPUCTHUK, KO-
TOpBIC MPHU KCIOIb30BAHUMN 00ecTeunBaOT 3P(PEKTUBHBIE PKCILTyaTallMOH-
HbIE CBOMCTBA HM3JCIHUN M PEHTAO0EIBHOCTh UX MPOM3BOJACTBA. biaromaps
KOMIUICKCY IEHHBIX SKCIUTyaTal[MOHHBIX CBOWCTB U BBICOKOW TEXHOJOTIMY-
HOCTH TJIACTMACCHI IIPOYHO 3aHSIIUM CBOE MECTO B psiy A(DPEKTUBHBIX CTPO-
UTEIbHBIX MaTepuayioB. JOCTOMHCTBAMM MOJIMMEPHBIX MaTEpUANIOB U U3JIE-
JUW SIBJISIETCS Majlasi IUIOTHOCTh, BOJIOCTOMKOCTh, BOJIOHEIPOHUIIAEMOCTb,
YHUBEpCaJIbHAsA XUMUYECKasi CTOMKOCTh, HU3Kasi TEIJIONMPOBOIHOCTh, BHICO-
KHE BJIEKTPOU3OJISIIITUOHHBIE CBOMCTBA, TUTUEHUYHOCTh K J€KOPATUBHOCTD.
CnenuanbHble BUABI MOJIUMEPHBIX MATEpUAIOB U U3JCIUNA HUMEIOT OYEHb
BBICOKYIO ITPOYHOCTh, CPABHUMYIO C MPOYHOCTBIO CTaJIM, WM YPE3BBIYANHO
MaJyto IIOTHOCTb.

[TonmuMepHble MaTepuanabl M M3JEIUs JIETKO oOpadatbiBaTh (pe3ath,
CBEPJINTDH), OHU XOPOIIO CKJICHBAIOTCS U CBAPHUBAOTCS KaK MEXKIY COOO,
TaK U ¢ IpyruMu marepuaiaMmu. M3 miactMacc OTHOCUTENBHO MPOCTO MOJY-
YUTh TOTOBBIE MAaTEpHUAIbl U U3JAECIUS, OTIMYAIOIINECS BBICOKOW CTEIEHBIO
TOTOBHOCTH.

Hapsiny ¢ mojiouTeNbHbIMU CBONCTBaMH, MOJMMEPHBIE MaTepUalbl U
U3JICNIHS] UMEIOT U CYIIIECTBEHHBIE HEJOCTATKH:

— HU3KYIO TETUIOCTOMKOCTD; /1Jisi OONBIIMHCTBA MOJIUMEPOB MpeAeIbHAs
temneparypa npumerenus 100-150 °C, a HekoTOpbhle HAYMHAIOT Pa3Msr-
yathca yxe npu temneparype 60-80 °C. Ilpu nanbHeieM NOBBIIIEHUN
TeMITepaTypbl OOJBITUHCTBO MOJIMMEPOB TOPUT;

— TIOJI3Yy4YeCTh — CIOCOOHOCTH TOJ AEHCTBUEM IIUTEIBHBIX HArpy30K
JaXke TP HOPMaJIbHOW TeMIepaType MOCTeNneHHO 1ehOpMUPOBATHCS;

— CKJIOHHOCTb K CTApEHUIO; TIPH JIJTUTEIbHOM BO3JEHCTBUU COJTHEUHBIX
JTy4ded W KUCIOpoa BO3ayXa MPOUCXOAUT HEoOpaTUMOEe N3MEHEHHUE CBOMCTB
MOJIMMEPOB (ITPOUYHOCTH, JTACTUUYHOCTD, [IBETA U T. II.).



Kpome Toro, k HegocTaTKaM MOXKHO OTHECTH BBICOKHUU KOA(DPUIIUEHT
TEMIIEPaTypPHOTO PACIIUPEHUS, TOKCHIHOCTh HEKOTOPHIX MOJUMEPHBIX CBSI-
sytomux. [lomuMepHbie MaTepuaibl OTHOCATCS K 4HCITy HambOosee rddek-
TUBHBIX CTPOUTENBHBIX MaTepuanoB. OHU MO3BOJISIIOT CYIIECTBEHHO CHU-
KaTh MacCy KOHCTPYKIIUH, IIUPOKO BHEIPSATH MHAYCTPHUATbLHBIE METOIbI Be-
JICHUSI CTPOUTENBHBIX PadOT, MO3BOJIAIOT PACIIMPATH APXUTEKTYpPHBIE BO3-
MO>XHOCTH, M3MEHSITh OOJIMK MHTEPHEPOB, COKpAIAaTh TPYJOBLIE 3aTPATHI.
[TonumepHble MaTepuangbl U M3JEIAUS MOTYT 3aMEHHUTH MPAKTHUYECKU BCE
cTpouTesbHbIe MaTepuanbl. Ho Takas 3ameHa He Bcerja renecoodpa3Ha u3-3a
BBICOKOH CTOMMOCTH, TeUITUTHOCTH U TIPUCYIIHNX MOJIMMEpPaM HETOCTATKOB.



1. OCHOBHBIE TOHATHS O IOJIUMEPAX

llonumepnvivu mamepuanamu Ha3bIBAIOT MaTEPHUAIbI, KOTOPbIE B CBOEM
COCTaBE COZAEPKAT MOJUMEP, HAXOSIIMICS B riepruo i GOpMOBaHUS U3ICITHI
B BA3KOTEKy4YeM (IJIACTUYECKOM) COCTOSIHUM, a B TOTOBOM M3JEIUU —
B TBEP/IOM COCTOSTHUHU.

[TonumepHble MaTepuabl OTHOCATCA K YUCITy HanOosee 3(P(EeKTUBHBIX
CTPOHUTENIbHBIX MaTEPHAIIOB.

TepmuHn «noaumepusvie mamepuanvly siBasercs 00oodmaromum. OH 00b-
eIUHSET TPU OOIIUPHBIC TPYIIBI CHHTETUYECKUX TUITACTUKOB, &8 UMEHHO:

— TOJIUMEDBI;

— IUIACTMACCBHI;

— MOJMMEPHBIE ApMUPOBAHHBIC MATEPHUAIBI.

Ionumepamu TPUHATO Ha3bIBaTh BBICOKOMOJICKYJISIPHBIC BEIECTBA
(roMOIoONIMMEpHI), MOJEKYJbl KOTOPBIX MNPEACTaBISIIOT COOOM MpocTpaH-
CTBEHHYIO CETKY IOCJIEIOBATEIIbHO COEAMHEHHBIX OJMHAKOBBIX IPYII aTo-
MOB, OBTOPSIOIIUXCS OOJIBIIOE KOJUYECTBO pa3. VX monydaroT B pe3ynbra-
T€ XUMHYECKON peakluu MEXAY MOJEKYJaMH HCXOIHBIX HU3KOMOJIEKYIISp-
HBIX BEIIECTB — MOHOMEPOB C BBEJACHHBIMH B HUX JOOaBKaMu, a UMEHHO, CTa-
OWIM3aToOpaMu, UHTUOUTOpaMH, IIacTU(UKATOPaMH, CMa3KaMU, aHTUPAIaMHU.
duznyecku NOIUMEPHI ABJISAIOTCA ToMO(pa3HbIMU MaTepUaiaMu, OHU COXpa-
HSIOT BCE NPUCYIIME TOMOMOJINMEpPaM (PU3UKO-XUMHUYECKHE OCOOEHHOCTH.
3TO MPOCTHIE U JOCTYITHBIE IPOAYKTHI, MOTy4aeMbie U3 HEPTH, Ta3a, YIis u
JIPYTUX HIMPOKO PACIPOCTPAHEHHBIX MATEPUATIOB.

IInacmmaccamu Ha3bIBAlOT KOMIO3WLIMOHHBIE MaTepHalbl Ha OCHOBE
MOJIUMEPOB, COJEpKallle B CBOEM COCTABE JIUCIEPCHBIE MM KOPOTKOBO-
JOKHHUCTBIE HAIMOJIHUTENH, MUTMEHTHl M WHbIe A00aBku. HamomHurtenn He
o0Opa3yroT HenpepbiBHYIO (a3y. OHU, ABISSCH TUCIEPCHOM Cpeoi, pacmo-
JararoTcs B TOJMMEpPHOW MaTpuile (AucrnepcuoHHass cpena). Duszmdecku
IJIaCTMAcCChl MPEACTAaBISAIOT cO00M rerepodazHble MaTepuaibl ¢ HU30TPOI-
HbIMU (OJMHAKOBBIMU BO BCEX HaNpaBieHUSX) (PU3MYECKUMH MaKpPOCBOM-
CTBaMH.

[Tnactmacchl MOTYT 3aMEHUTH MPAKTUYECKU BCE CTPOUTENHHBIE MaTEPUAIIBL.
Ho B psine cimyuaeB, BCIEICTBHE MX BBICOKOM CTOMMOCTH, NE(PUIIMTHOCTH U
NPUCYLIMX UM HEIOCTATKOB, Takas 3aMeHa HelesecooOpa3Ha (Harmpumep, npu
MacCOBOM MPUMEHEHUH TIACTMACC B KaueCTBE MaTepualia Jjisi OCHOBHBIX He-

CYILIMX U OTPAXKIAFONIMX KOHCTPYKIIUI 3JaHH).
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llonumepnvie apmuposanHvie mamepuansl SBISIIOTCS Pa3HOBUIHOCTHIO
miactMacc. OHU OTIMYAOTCS TEM, YTO B HUX IPUMEHSIOTCS HE JUCIIEPCHBIE,
a apMUPYIOIIHE, T. €. YCUIMBAIOIIME HAITOJTHUTENU (BOJIOKHA, TKAHU, JICHTHI,
BOMJIOK, MOHOKPHUCTAJJIbI), 00pa3yrolire B MOJUMEPHBIX KOMIO3UIIMOHHBIX
matepuanax (IIKM) camocTosiTenbHyl0 HenpepbiBHYIO (azy. OTaenbHbIe
pazHoBuaHOCTH Takux I[IKM Ha3pIBalOT CIOUCTBHIMU IUIACTUKAMHU. Takas
MopdoI0THsI TO3BOISET MOJIy4YaTh IJIACTUKU C BECbMa BBICOKUMHU JedopMma-
[IUOHHO-TIPOYHOCTHBIMH, YCTAJIOCTHBIMU U 3JEKTPOPUIMUECKUMHU XapaKTe-
PUCTUKAMMU.

['maBHass OCOOEHHOCTH MOJIMMEPOB 3aKIIOYAETCS B CHEHU(PUUECKOM,
LETHOM, CTPOEHHHN MOJEKYJI, COCTOSIIIIUX W3 MHOTOKPATHO MOBTOPSIOIIUXCS
CTPYKTYPHBIX TPYHITUPOBOK — 3BEHBEB.

36eHbs TPEACTABIAIOT COOOM HU3KOMOJIEKYJIIPHbIC BEIIECTBA, MOHOME-
PbI, MOJIEKYJIBI KOTOPBIX CIIOCOOHBI B OINpPEIEICHHBIX YCIOBUAX K IMOCIEI0-
BATEJILHOMY COCIIMHEHUIO APYT C JIPYrOM B pE3yJbTaTe XMMUYECKOW PEak-
MU CUHTE3a. TakuM 00pa3oM, MeXIy coOOM 3BEHbs] COCAMHEHBI B IIETH XU-
MHUYECKUMHU CBA3SAMU.

Maxkpomonexynou TPUHATO HA3BIBATH MOJICKYJIY IOJHUMEPA, MOJIEKY-
nsipHasg Macca (MM) KOoTopoi OnpeAeIsIeTCs CTENEHbIO MOIUMEpPU3alud MO-
HOMEpOB, T. €. YUCJIIOM (N) MOHOMEPHBIX 3BEHBEB C MOJICKYJISIPHOW Maccoit
(M) B equHUYHOMN 1CIIH:

nM = MM.

B 3aBucuMocTH OT 3HaueHU M U N MOJIEKYJISIpHAsE Macca MOJMMEPOB
MOYKET U3MEHSTHCS B BECbMa IMPOKUX npeaenax: ot 3-10% no 2-10° equnu.

[Tomumepsl IPUHATO YCIOBHO Pa3feisATh M0 3HAYCHUIO MOJICKYJISIPHOU
MACCBI:

— OJINTOMEPHI — 3TO MOJIUMEPHI C MOJNEKYIsIpHON Maccoit MM < 5-103;

— MOJIMMEPBI UMEIOT MOJIEKYJIAPHYIO Maccy 5-10°< MM <5-10°. K sroi
rpynme NpuHaIJIC)KUT OOJBIIMHCTBO PA3HOBUIHOCTEH TTOJIMMEPOB;

— CBEPXBBICOKOMOJIEKYJISIPHBIE  TTOJIUMEPBI  MMEIOT  MOJIEKYJISIPHYIO
maccy MM >5-10°.

CBOICTBa OJINTOMEPOB CYIIECTBEHHO 3aBUCAT OT MOJIEKYJIIPHOM MAacChI U,
CIENOBATENBHO, OT CTENEHU onuMepu3anuu. CBOKWCTBA MTOIUMEPOB OT YUC-
JJa MOHOMEPHBIX 3BE€HBEB B LIEMU 3aBUCIT 3HAYUTEIBHO MEHbIE. OCHOBHBIE
buznyeckre napaMeTphl MOJIMMEPOB OCTAIOTCS TPAKTUYECKH MOCTOSIHHBIMU.



Monexynsapno-maccosoe pacnpeoenenue (MMP) oTpaxkaeT HEOTHOPO/I-
HOCTh MOJIMMEpPA MO pa3MepaM LENEr U, CICIOBATEIbHO, O MOJEKYJISIPHON
Macce COCTaBIISIIOIIMX €ro MakpoMmoJiekyll. 3HaueHne MMP 3aBucur ot tex-
HOJIOTMH TPOM3BOJICTBA MOJUMEPA, XaPAKTEPU3YIOLIEHUCS SHEPreTUYECKUMHU
pa3IUuUsIMU  YCIOBUM XUMHUYECKOW PEAKIUU COCIAMHEHUS MOHOMEPHBIX
3BeHbEB. JI1000I1 MPOMBIIUICHHBINA MOJIUMEP MPEACTaBIEH HAOOPOM OTIENb-
HBIX (paKIMil, COCTOSIIIUX M3 MAKPOMOJIEKYJ M OTIUYAIOIIUXCS MOJIEKY-
nsipHOi Maccoit. [IporieHTHOEe cooTHoIIeHHE (Gpakiuii B 00beMe mojJuMepa
OKa3bIBAET CYIIECTBEHHOE BJIIMSHUE HA KOMIUJIEKC €ro CBOMCTB (TEXHOJIOTH-
YECKHE U DKCILTYaTalIMOHHBIE).

[To ¢pusndeckoit opraHu3auu MaKpOMOJIEKYJIIbI TOAPA3ACTSIOTCA:

— Ha JIUHElUHble

~A-A-A-A-A-;
— pazeemeaiennvie, IMEoUe OOKOBbIE OTBETBIICHHUS:
A=A—A
—A=A=A=A—A—A—A—
A—A—A A—A—A
— €CJIM COCETHUE MAKPOMOJIEKYJIbI COEJMHEHBI XUMUYECKUMU CBA3SIMU,
TO Takas CTPYKTypa HA3bIBACTCS cemuamou W CUUMOU.
AT ATATATAA-

bop

A& A
“TATA-A-ATATA-A

dusnyeckass OpraHu3alnyss MaKpOMOJIEKYJ] IOJUMEpPOB (HOpPMUPYET
BAKHEWILIME TOHATHUSA, ONPEAEISIIOIME JOMUHAHTHBIE OCOOEHHOCTH IOJIU-
MEpPOB, & UMEHHO, MEPMONIACMUYHOCIb U MEPMOPEaKmMuUeHOCmb.

Cononumepvl conepKaT B OCHOBHOM MakpOLENM 3BEHbs U3 IBYX WIH
0oJee pa3nuyHbIX MOHOMEpOB. Eciu 3BeHbsl 1ByX MOHOMEpOB A u B coenu-
HEHbI B MaKpoLenu OecropsouyHO, TO TaKOM COMONUMEp Ha3bIBACTCS cma-

MucCmu4eCcKuUM.
_A-B-A-B-B-B-A-



Ecnu 3BeHbs MOHOMEPOB A U B crpynnupoBaHbl B OTAEIBHBIE YEPEY-
forecs 0J0KH, TO TAKOW COMOJIMMEDP HA3bIBAETCS OJIOK-COMOIUMEPOM:
~A-A-A-B-B-B-A-A-A-B-B-B-
Ecnu 6710ku 0JHOTO M3 MOHOMEPOB IPHUCOCIUHEHBI B BUJE OTBETBIIC-
HHUM K MakpoUENu, COCTABJIEHHON U3 APYroro MOHOMEpa, TO TAaKOM COIOJIH-

MCP HA3bIBACTCA NPUBUNIBIM .

-B-B-B-  —B-B-B
|
—A—A-A-A-A-A-A—A-A-
1
~B-B-B-B
Conwzwwepwauuﬂ MO3BOJISIET U3MEHSAITh CBOMCTBA IIOJIYy4aCMbIX CHHTC-
THUYCCKHUX IIOJJUMCPOB B BCCbMad HIMPOKUX IIPCACIaX WM TaKUM O6p330M

HarpaBJICHHO ()OPMHUPOBATH T€ WJIM UHBIE XaPAKTEPUCTUKHU.



2. PASBHOBUJHOCTHU NOJIUMEPOB

[1o ciocoOy mosyueHus: MoJMMEpPhI MOAPA3IEISIOTCA Ha YEThIPE Kilacca:

— MOJIMMEPHU3AIUOHHBIE A

— IIOJIMKOHAeHCcallMOHHbIE b;

— MOJTy4eHHbIE MOU(UKAIIMEH TPUPOHBIX MOJIUMEPOB B;

— 00pa30BaHHbIE B NPUPOAHBIX YCIOBUSAX U U3FOTOBJICHHBIE JIECTPYK-
TUBHOW WJIM IPOCTOM MEPETOHKOM psia OPraHUYECKUX BemecTs I .

[Tonumepsl kmaccoB A v b SBISAIOTCS OCHOBHBIMU B IPOHM3BOJICTBE
mIactMacc, kiacc B uMeer orpaHMYeHHOE NpUMEHEHHE. BBhICOKOMONEKYIspHbIE
BelecTBa kinacca I (OuTyMbl U IETTH) paCCMOTPEHBI B TJI. 8.

llonumepuzayuonnvie noaumepsvl TOIYHYaArOT B MIPOLECCE PEAKIINU TTOJIU-
MEpHU3alliK, MPU KOTOPOM HE BBIACIAIOTCS MOOOYHBIE MPOAYKTHI, TO3ITOMY
COCTaB 00pPa3yIOUIUXCS MOJIUMEPOB COOTBETCTBYET COCTABY MCXOAHOTrO IMO-
auMepa. Peaknuen noimMmepusanuy IOJyYaroT IMOJUMEPBI, UMEIOLIUE -
POKOE IPUMEHEHUE B TEXHOJIOTUU MTOJIMMEPHBIX CTPOUTEIBHBIX MAaTEPHUAJIOB:
HOJIMATUIIEH, TOJUBUHWIXJIOPUJ, MOJUU300YTUIICH, MOJUCTUPOJ, MOIHAK-
pUIIaTHI U Jp.

Ilonukonoencayuonuvle noaumepsl TOTYYAIOT PEaKlUe MOJUKOH]ICH-
caluy, KOTopas MPOTEKAaeT M0 MEXAHU3MY 3aMEILIECHHS U CONPOBOXKAACTCS
BbIIEJIEHUEM MOOOYHBIX MPOAYKTOB HU3KOMOJEKYJSIPHBIX BEIIECTB (BOABI,
KHUCTIOTBI, aMMHUaka M Jip.), IOMUMO OOpa30BaHHUsI OCHOBHOIO IMOJIUMEpA.
B peakuuu noJMKoHAEHCAIMM MOTYT IPUHUMATh Y4acTHE TOJBKO BEIIECTBA,
coJepkauie (QyHKIMOHaIbHbIe Tpynnbl. K MONMMKOHIEHCAIMOHHBIM OTHO-
CATCS, U3 IIMPOKO TMPUMEHSIEMBIX B CTPOMTENBHOM TEXHHUKE, CIEIYIOLIUE
noJIMMEpPhI:  kapObamMu0hopMalbIeruIHbIe, SIOKCUIHbIE, MOJUd(QUpPHBIE,
ankugneie denonopopmanpaeruansie (ODII), nommyperaHoBsie U Apyrue
MOJIUMEPBI.

[To xapakTepy nmoBeJeHUsI MPU HArPEBAHUU MOJUMEPHI ACNSIT HA mep-
MONnIAcmMuyHble 1 mepmMopeakmuehble.

Tepmonnacmuynsie noaumepvl COCTOST U3 MAKPOMOJIEKYJ, COEIUHEH-
HBIX MEXAY cO00i TONBKO (PU3NUYECKUMU CBSI3SIMU. DHEPrus pa3pbiBa (Husu-
YEeCKHMX CBsi3eil HeBenrka u coctarisier oT 12 mo 30 kJ/x/monb. [Ipu Harpe-
BaHUM (PU3UYECKUE CBS3U MCYE3AIOT, MPHU OXJIAXKIEHUH — BOCCTAHABIMBAIOTCS.
DHeprus pa3pblBa XUMHUYECKUX CBSI3€W, COCIUHAIOIINX MOHOMEPHBIE 3BEHbS
B LIEMIHYIO MAaKpPOMOJIEKYJIy, MHOTOKPAaTHO ITPEBBIIIAET YKAa3aHHbIC 3HAUECHUS,

9



coctaBisast 200—460 x/[x/Monb. [ToaToMy npu HarpeBaHWU TEPMOILJIACTUY-
HBIX TTOJIMMEPOB (TEPMOILJIACTOB) J0 TEMIIEpaTyphl IUIaBICHUs (HU3NUECKUE
CBSI3U MCYE3AI0T, 3 XUMUYECKUE — KOBAIIEHTHBIE — COXPAHSAIOTCA U, CIEN0Ba-
TEJIbHO, COXPAHSETCS HEU3MEHHBIM XUMHUYECKOE CTPOCHHE IOJUMEPA.
[Ipu oxnaxaeHuu U 3aTBEPJEBAHUM TaKOTO paciijiaBa (PpU3HUECKUE CBS3U U
OCHOBHbBIE (PM3NUYECKUE CBOMCTBA TEPMOILIACTUYHOTO MOJIMMEPHOTO Bellle-
CTBa BOCCTaHaBJMBaroOTCs. Takum oOpa3oMm, TEPMOIUIACTHI, BO-TIEPBBIX, JO-
NyCKalT (OpPMOBAHUE HU3JIETUN M3 pacijlaBa C €ro IMOCJIEAYIOIIUM OXJia-
XKJEHUEM U 3aTBEpJI€BaHUEM M, BO-BTOPBIX, MOTYT NepepadaThIBaTbCsI MHO-
TOKpPAaTHO. DTO, B CBOKO OYEPE/Ib, NO3BOJISIET BO3BPAILATH B IIPOU3BOACTBEHHBIN
IUKJT OTXOJ(bl TIPOU3BOJICTBA, OpaK, U3/eJus, YTPATUBIINE NOTPEOUTEIHCKYIO
IIEHHOCTh. BOJBIIMHCTBO M3 HUX XOPOIIO PACTBOPSIETCS B OPraHUYECKUX pac-
TBOpUTEISIX. K TepMOIIaCTUYHBIM HOJUMEPaM OTHOCSITCS TTOJIUATUIICH, TIOJTHU-
CTUPOJI, TOJINBUHWIXJIOPH/I, T. €. B OCHOBHOM MOJMMEPHI Kitacca A.

lHonusununxnopuo (I11BX) — onqun u3 Haubosiee pacpOCTPAHEHHBIX I10-
aumepoB. [lonayyaroT ero noaumepusanuel BUHWIXJIOpUIA. ITO Oeblid Uiu
OKpALICHHBI B Pa3IM4HbIC [[BETA MOIMMEP ILIOTHOCTHIO 1350-1460 Kr/m?,
Bogomnornomnienue 3a 24 4 0,1-0,5 %, mpemen mpoyHOCTH MpU CKATUU
60-90 Mlla, npu pactsoxkenuu 45-70 MlIla. [Tonumep ycToWYuB K ACHCTBUIO
KHUCIIOT, IIeJoYeH, cnupTa, OCH3MHA, MIOATOMY €ro MPUMEHSIOT ISl MPOU3-
BOJICTBA TPYO, 3aIIUTHBIX MOKPBITHH, EMKOCTE. DTOT MOJUMEP XOPOIIIO 3a-
PEKOMEHIOBaJl ce0sl MPHU TOJYYCHUH JIMHOJIECYMOB, TTOTOHAXHBIX WU3CIIHM,
THUAPOU3OJISIMOHHBIX TICHOK, MEHOIIacToB U ap. Ob6namaeT cpaBHUTEIHHO
HU3KUMHM TEPMHUYECKMMM CBOMCTBaMM: mpu Temmeparype ot 60 mo 80 °C
pasmsaryaercs, Boie 140 °C — paznaraercsa ¢ BBIACICHUEM XJIOPUCTOrO BO-
nopoaa. IlnaButcs npu temneparype 180-220 °C. Mopo3socrorikocts [I1BX
Hu3kasg: npu temneparype —10 °C oH CTaHOBUTCS KECTKUM M XPYIKHUM.
BBenenue miactudukaTtopa mo3BosseT MOBBICUTh MOPO30CTOMKOCTE 110 —50 °C.
I[IBX — xopomuii quaiaeKTpuk. M3aenus U3 Hero UMErT BBICOKYIO U3HOCO-
CTOMKOCTb.

llepxnopseunun (aonoaHuTenbHO XJopupoBanHbld [IBX) coxpansier
1eHHbie cBoiicTBa [IBX, HO 001amaeT MOBBIMICHHBIMU aAre3uei (mpuiunae-
MOCTBI0), TETJIOCTONKOCThIO M PACTBOPUMOCTHIO B OPraHUUYECKUX PACTBOPH-
tensix. ConmommmMepsl BUHMWIXIopuaa npeBocxoaat [IBX mo tepmoctabuiib-
HOCTH, PACTBOPUMOCTU U JIPYTUM CBOWMCTBaM. VX MCMOJBb3yIOT B HEMJIACTHU-
(bUIIMPOBAHHOM BHJIC.
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Bununnacm mypoko NPUMEHAIOT B XUMUYECKOM MTPOU3BOACTBE IS U3-
TOTOBJICHUSI €MKOCTEH, TpPyOOIPOBOJIOB CUCTEM BOJOCHAOXKEHUS U KaHAJU-
3al[M¥, B KAYECTBE Tapbl U YNAaKOBOYHOW IUICHKH, B CTPOUTEIBCTBE JIA OT-
JICJIKW CTEH, MOKPBITUS KPOBJIH, ISl SJIEKTPOTEXHUUECKUX 1esiel (M30s1us
MIPOBOJIOB, Kabene).

Honugpmopsmunenvt (pmoponniacmot) IPEACTABIAIOT COOOH MOJIUMEPHI
dbropnpou3BoIHBIX 3THIIEHA. OCHOBHBIC BUJIBI — HOIUMEMPADMOPIMuIeH 1
ROIUMPUDMOPXIOPIMUTIEN.

llonumempagmopsmunen TNOAy4alOT TMOJMMEPHU3ALMENd Ta3a TeT-
padropatuneHa. B Texnuke u3BecteH Kak (ropormiact-4. OH npeacTaBiser
co0O0M TBEpAbIA, KPUCTATUTMYECKUI, MOJIOYHO-0€JI0TO 1IBETA, HEMPO3PAUHbIH,
MaCJISIHUCTBIN Ha OULyb MOJUMEP IUIOTHOCTHIO 2,1-2,4 r/cM?. meeT BbICO-
KHE TEPMHUYECKUE U JUAJIEKTPUUECKHUE CBOMCTBA U UCKIIIOUUTEIBHYIO XUMHU-
YECKYK0 CTOMKOCTb. He cMauuBaeTcs BOIOW, HE TOPUT, COXPAHSAECT CBOMU
CBOICTBa B uMHTEpBajue temmeparyp oT —270 mo +250 °C. Ssnsercs ogHum
U3 Ty4YIIuX aHTU(QPUKIMOHHBIX MAaTepUalioB, TaK Kak 00JagacT HU3KUM KO-
3 PUITUEHTOM TPECHHUS.

Honusmunen MoNy4arOT NOJIUMEPHU3ALMEN MOHOMEPA ATHIIEHA C TTIOMO-
IIBI0 PA3JIMYHBIX TEXHOJOTUYECKHX croco0oB. [lommatunen — OecrBeTHOE
TOJIYIIPO3PAYHOE BELIECTBO, CPEAHAA ILIOTHOCTH KoToporo 910-970 xr/m®,
temnepatypa 1uiasneHus 105-135 °C, npounocts Ha pacTsbkenue 12—40 Mlla.
OH coxpansieT »macTHIHOCTh 10 Temmeparypsl —/0 °C. ns momudTuieHa
XapakTepHa HU3Kasg pPacTBOPUMOCTh B OPraHUYECKUX PACTBOPUTEISIX H
CTOMKOCTD K JICMCTBUIO KMCJOT, IIICJIOYEH U COJICH, BBICOKAs BOJJOCTOMKOCTb.
HenocraTtkaMu IMOJIMATHIIEHA SIBJISIOTCS HHM3Kas Teruioctoiikocth (80 °C),
1JI0Xast aare3usi K KijesM, CKIOHHOCTh K CTApEHHUIO U HE3alUIIEHHOCTh OT
rpbI3yHOB. OH SIBJISETCS TUIMUYHBIM TEPMOIUIACTOM M MepepadaThiBacTCs B
U3JIeNIUsl BCEBO3MOXKHBIMU criocobaMu. Ha ocHOBE MOMMATUIIEHA U3TOTaBIIH-
BAIOT TPyObl, IUJICHKH, I[E€HOIUIACThI, JETaJIM CaHUTAPHO-TEXHUYECKUX
YCTPOMCTB U 3JEKTPOU3OJISIITUOHHBIE MAaTePUAIIBI.

Honusmunen nuzxou naomnocmu (IIDHIT) momydaroT mpu BBICOKOM
(mo 350 MIla) naBnenuu, modtTomy oH HazbiBaercs [IOBJI. IlmoTHOCTH
910-935 kr/m*. I'maBHasi O0COOEHHOCTH MOJEKYISIPHOU CTPYKTYpbl — pa3-
BETBJIEHHOCTh CTPOECHHUSI.

Honusmunen evicoxou naomuocmu (I19BII) momyyaroT npu HU3KOM
JABJICHUU C MCIOJIb30BaHUEM KartanuzaTtopoB Llurnepa—Harra npu cpaBHu-
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TenbHO HU3KOM jnabieHuu (0,3-4,0 MIla), cycrieH3MOHHBIM, a TaKXke Ta30-
dba3HpIM METOJIOM TMpU CpeAHEM JaBieHUHU. TemiiepaTypa IUIaBJICHUS
125-132 °C; mmotHOCTE 945-975 KI/M3.

COBA (COBUJIEH) — cononuMepsl 3TUJIEHA C BUHUJIAIIETATOM, Pa3Jiv-
YalolHUeCs] COACPKAHUEM BUHUJIALIETATa, KOTOPOE BAPbUPYET B JHANA30HE
10-60 %. COBA xapaktepusyeTcsl MOBBIIICHHOW MPO3payHOCThIO, HETOK-
CUYHOCTBIO, YCTOMYMBOCTBIO K CTAPEHUIO U CTAaOMIIBHOCTBIO INpHU Iepepa-
6otke. OTHOCHTENbHOE yymmHeHUE npu paspeiBe 600-800 %; TBepa0OCTH MO
[opy — 85-95 Mlla; remneparypa xpynkocta — 75—100 °C.

lonunponunen (I111) — momyyaroT nmoaMMepu3alnen raza MponuiieHa B
NpPUCYTCTBUM KaTanu3atopoB. [lpeacraBiser coboil nerkuii, co cpegHein
WI0THOCTEI0 900-905 Kr/M°, MOMYIpO3padHbIi MOJIUMED BBHICOKOH CTENEHH
KPUCTAJUIMYHOCTH, BBIIYCKAETCs B BUJAE I'PaHyJ, PEXe — B BUJAE MOPOUIKA.
IIo BOAOCTOMKOCTH U XUMHUYECKOW CTOMKOCTHM HE YCTYIIAET IOJUITUIIEHY,
a MO TEMJIOCTOMKOCTH M MEXaHWYECKHUM CBOMCTBAM — IMPEBOCXOAMT €ro.
CyliecTBEHHBIM HEAOCTAaTKOM MOJIMIPOINMICHA SABISIOTCS IUIOXas COMPO-
TUBJISIEMOCTbh JEUCTBUIO OTPULIATEIIBHBIX TEMIIEPATYP (M3IETUS U3 HETO MO-
I'yT 3KCIUTYaTUPOBATHCA NPU TemnepaTtype He Hrke —15 °C) u 4yBCTBUTENb-
HOCTb K OKHCIJIEHUIO. TemnepaTypa miaBjIeHHs TOJIUIPOIIIEHA B 3aBUCUMO-
CTH OT MOJIEKYJISIPHOI Macchl Bapbupyet B npeaenax 160—-170 °C.

JIns Hero xapakTepHa BBICOKask M3HOCOCTOMKOCTh M YCTOWYHMBOCTH K
ylaapaM W MHOTOKpPaTHbIM u3rrOaM. TOHKME TIJICHKH W3 TMOJUIPOIMMICHA
UMEIOT 0oJiee BBICOKYIO MPO3PAavYHOCTh, Y€M TIUIEHKH W3 TOJIMITUIICHA.
W3 monumponuieHa U3roTaBIMBAIOT JACTAId MalluH, aBTOMOOWIICH, paaro-
anmnapaTrypbl, XOJOAUILHUKOB, SIITUKH, OyThUIM U Apyrue eMkocTH. [1lnanru
U TpyObl U3 HETO BBIACPKHUBAIOT pacUIMpeHue 3amep3iuei Bojabl. [Ipumenstor
€ro U B MPOU3BOJICTBE BOJOKOH M HUTEH, UMEIOIIMUX BBICOKYIO CTOMKOCTH K
UCTUPAHUIO U U3THOaM.

llonuuzobymunien BXOIUT B TpyIiy noiuonedpuHoB. [Ipeacrasuser co-
00l Kay4yKOHOJOOHBIM 3JaCTUUHBIA MaTepHasl Oeloro MM CBETIIO-CEpOro
L[BETA C BBICOKOM MOPO30CTOMKOCTBIO U XOPOLIEH XUMUYECKOW CTOMKOCTBIO.
B otanuue ot kKayuyykoB, IOJIMU300yTUIIEH HE CITIOCOOEH BYJKAHU3UPOBATHCA.
Cpennss wiotHocts 910-930 KI/M°, OTHOCHTEIIBHOE ynmuaerne 1000-2000 %,
npeaen npoyHocTH npu pactspkernu 2,0—4,5 MIla. [Tonuuzo0yTtuneHn Boao-
CTOMKHM, Ha HEro HE JCUCTBYIOT KHCJOTHI, IIEJIOYH, HE PACTBOPACTCS
B CIHUPTAaX, CIOKHBIX 3QUpax, HO PaCTBOPSAETCS B apOMATHUUECKUX YTIIEBO-
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nopoaax (OeH3WH, TOMYONd W Jp.) U MUHEpaIbHBIX Macliax. Bbicokas sna-
CTUYHOCTh COXpPAHSETCS B TeMIEpaTypHbIX npeaenax ot —60 mo +60 °C. [Ipu
0oJiee BBICOKMX TeMIepaTypax OH CTaHOBUTCSA JHUNKUM. [lonmuuzoOyrtuieH
MPUMEHSIOT ISl U3TOTOBJICHUS KJI€EB, T€PMETUKOB, TPOIMMUTOYHBIX COCTABOB
JUTSl IPUJAHUSL TKAHSIM BOJOCTOMKOCTH, JaKOKPACOYHBIX MaTepUaliOB, JIUII-
KHUX JICHT U IUICHOK, DYOJMPOBAHHBIX TKaHEH, JJI AJIEKTPOU3OJISILIUU TPO-
BOJHUKOB, B KauyeCTBE MPUCATOK K CMA304YHBIM MaciiaM, KaK CONOJUMEpP
K nosndTUiIeHy. Hegocratkom nonun3o0yTuiieHa siBasieTcs 0oJbIias moi3y-
4eCTh (TEYET Mo ASHCTBUEM COOCTBEHHOM MAaCCHhI).

Ioaucmupon — TPO3payvHbIM, TOBOJIBHO XPYIKUU IOJUMEP, XOPOIIO
OKpAaIlIUBAETCS M JIETKO NepepadaThIBAE€TCs, WUMEET CPEAHIOI IUIOTHOCTb
1040-1100 kr/m>. Ilpemen npounoctu npu cxatur $0—110 MIla, npu usru-
0e 90-95 MlIla. Ilonumep BOgO- U aTMOC(EPOCTOEK, YCTOWYUB 1O OTHOLLIE-
HUIO K KHUCJIOTaM M LienoyaM, OCH3MHY, PacTUTENbHBIM MaciiaM, CHUpPTY,
pacTtBOopaM cojieid. [l moaucTUposia XapakTepHa BbICOKas MPOYHOCTh, OH
nponyckaet 10 90 % nydyeld BUAUMOM 4yacTu criektpa. OCHOBHBIE HEAOCTAT-
KM [MOJIMCTUPOJIA — €70 XPYIKOCTh U IJI0Xasl YCTOMYMBOCTD K JIEUCTBUIO psiaa
OpraHu4ecKux pactBopureneil. [Ipu nmonaganuy B 30HY OrHSI OH JIETKO BOC-
IUIAMEHSETCA U TOPUT SIPKUM KONTSIIMM IU1aMeHeM. M3 nonmctrupoiia usro-
TaBJIMBAIOT MEHOIIACTHI, OOJUIIOBOYHBIC TIUTKH, BEHTHJIALIMOHHBIE PEIleT-
KW, PAKOBHHBI U JP.

THonusununayemam — 6eclBETHAS KUAKOCTh C XapaKTEPHbIM 3(PUPHBIM
sanaxoM. Cpennssa muotHocts 1020-1030 kr/m3, conepxkanne TBepaoi (assl
okoj10 50 %. biaronapst xopomien ajare3uu, 1aCTUYHOCTH, CBETOCTOMKOCTH
¥ OECIBETHOCTH MOJMBUHUJIALETAT HAIEN IIMPOKOE MPUMEHEHHE B MPOU3-
BOJICTBE JIAKOB, KPACOK U KJIEEB, B BUJE BOJAHOW SMYJIbCUU €TI0 MPUMEHSIIOT
TaK)Ke JUIsl MOJUMEPLUEMEHTHBIX OETOHOB, B MPOM3BOJCTBE BJIATOCTOMKHUX
000¢€B.

lonumemunmemaxpunam (M3BECTHBIA TOJ] HA3BAaHUEM «OPTraHUYECKOE
CTEKJIO») — MPENICTaBIISIET COOON MPO3payHbIi, CBETO- U aTMOC(HEPOCTOMKUIA
TIOJMMED €O cpenHel mIoTHOCThIo0 1200 kr/M3, 00amaeT nmpemenom npovHo-
ctv ipu pactsokennu 78 MIla u ynaproi Baskoctsio 11,8 k/lx/m3. Tlonume-
TUJIMETAKpUJIAT MPOIYyCKaeT OoKoio 99 % conHedyHoro cBeTa M CHOCOOEH
npomyckaTth 10 70 % ynbTpaduonaeTOBBIX Jydeld. Xopomio GopMyeTcs, BbI-
TATUBACTCSI, JIETKO MepepadaThIBACTCS JIUThEM M IKCTpy3ueu. JIucTtoBoit mo-
JUMETUIMETAKPUIIAT MPUMEHSIOT JJI OCTEKJIEHUsI OOJBHUIl U CAHATOPHUEB,
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BUTPUH Mara3suHoOB, TEIUIUI], OpaHxkepeH U T. 1. B mopomikooOpa3HoM u rpa-
HYJIUPOBAHHOM BHJI€ MOJUMEP MOKET OBITh UCTIOJIB30BaH ISl U3TOTOBJICHHUS
JIBEPHBIX W OKOHHBIX JAETaJNEil; AMYJIbCUU MNPUMEHSIOTCS B IMPOU3BOICTBE
KpacoK, JJAaKOB, BJIArOCTOMKHUX 000€B M B KQUE€CTBE YIUIOTHSIOMINX I00aBOK K
IIEMEHTHBIM OETOHAM.

Tepmopeaxmusnvie noaumepvl COCTOSIT U3 MAKPOMOJIEKYJ, COEIUHEH-
HBIX TONEPEUYHBIMU KOBAJICHTHBIMH, T. €. XUMHUYECKUMH, CBA3AMH. Takas
ceTyaTas XUMHUYECKas CTPYKTypa HeoOpatuma. HarpeBanue ceTrdatbix IO-
JUMEPOB MPUBOJUT HE K PACIIABICHUIO, a K Pa3pyLIEHUIO NPOCTPAHCTBEH-
HOM CETKH, COITPOBOXKAAOIIEMYCS AecTpyKuuen. C TOUKH 3pEeHUs IpaKkTh4e-
CKOM (PU3MKH, 3TO O3HAYAET, YTO PEAKTOIUIACThI JOMYCKAIOT JIUIIb OJIHO-
KpaTHYIO0 TepepadoTKy B M3JEIUsl, KOTOpble (POPMUPYIOTCA B pe3yjbTaTe
XUMUYECKON peakiuu OTBEpPXkJEHUs. TEeXHOJIOTHYECKUEe W WMHBIE OTXOJIbI
IIPOU3BOCTBA MPAKTUUECKU HE MepepadarbiBatoTcsi. BMecte ¢ TeM ceTuaras
MOJIEKYJISIpHAsI CTPYKTypa MpUJIA€T MOJUMEpPaM Psii OCOOBIX CBOMCTB, HE
HaboJaeMbIX y TepmoractoB. [locie oTBepaeBaHusl OHU HE PacTBOPSIOTCA,
HO B HEKOTOPBIX PACTBOPUTENISAX MOT'YT HaO0yxaTh. K TepMOpeakTUBHBIM MO-
JuMepaM OTHocSTCs PeHonohopManbaeruIHbIe, KapOaMuIHbIE, TOTHIPUp-
HBIE, STIOKCUJIHBIE U IPYTHE HOJIUMEDPBI.

DenonopopmanvoecudHwvlli noiumep — TMEPBbIEe CUHTETUYECKUE TOJIU-
MEphbl, HAIEAUINE MPAKTUYECKOE MPUMEHEHUE. DTO MPOJIYKTHI OT CBETIO-
KENTOro 10 KPacHOBATOTO LIBETA, CPelHss IUIOTHOCTH 1250-1380 kr/m>.
OHHU XapaKTEPU3YIOTCA OTHOCUTEIBHO BBICOKOW TEMIOCTOMKOCThIO (M3AENHS
U3 HUX MOTYT 3KcIutyatupoBaThes npu temreparype a0 200 °C). [Tpumens-
IOT TIOJIMMEPHI JIJISI TTOJTYYEHUsI CJIOMCTHIX TUIACTUKOB, (haHEPbl, COTOIIIACTOB,
KJIEEB, JIAKOB, MUHEPAJIO- U CTEKJIOBATHBIX M3aenuid. M3 mpecc-mopomkoB
JearoT TpoQuiIu, po3eTKU, BEHTUISIIUOHHBIC PEIICTKH U JAPYrue apXuTeK-
TYpHBIE JICTAJIH.

Kapbamuonvie (mouesunogopmanvoecuomnvie) noaumepol — OJIUH U3
HauOoJsiee ACHIEBBIX BUJIOB MOJUMEPOB. B MPOMBINICHHBIX YCIOBUSIX U3TrO-
TaBJIMBAIOT B BHUJIC€ BOJHBIX PAaCTBOPOB U AMYJILCUN, OHH OECIIBETHBI, B OT-
BEPIKJICHHOM COCTOSIHUH JJOBOJILHO ITPOYHBI, HO HE BOJJOCTONKH M CKJIOHHBI K
opIcTpoMy crapenuro. IlnotHocts 1000—-1500 xr/m3. IIpMMEHSIOT MOYEBH-
HO(OPMAIIbIETUAHBIC TTOJIMMEPHI TIIABHBIM 00pa30M JIsl U3TOTOBJICHUS JIpe-
BecHO-cTpyxkeuHbIX Ut (CII), kieeHbIXx nepeBsIHHbIX KOHCTPYKIUM, CIO-
WCTHOTO TJIACTHKA, & TAaK)Ke 0c000 JIETKOTro MaTepraia — MUTIOPBHI.
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InokcuoHvle noauMepsbl — NOBOJIBHO JOPOTOM U MaJIOJOCTYITHBIN MOKa
JUTSL IIMPOKOTO MOTPEOJIeHUs] BUJ TMOJMMEPOB, HO 00JIAAOMIUA BBHICOKOM
MPOYHOCTHhIO, XHUMHUYECKON CTOMKOCTBIO B OTBEPKICHHOM COCTOSIHUHM U
OYE€Hb XOPOIIIEH aare3uc K ApyruM MarepuaiaM. BbIMyCKarOT SMOKCUIHbBIC
MOJIUMEPHI B BHUJE CMOJOOOPA3HOrO IMPOJIYKTa, OTBEPXKIAEMOro OTBEp-
OUTENSAMHU. DTUM MOJMMEPAM MPUCYIIa XOpoIlas aAre3usi K pa3HbIM CTPOU-
TEIbHBIM MaTepuajgaM, HE3HAUUTeNbHAasl YCaJKa, BBICOKME MEXAHHYECKHUE
nokasarenu. [I[puMeHsIoT A1 U3rOTOBJIEHUS BOAO- U XMMHUYECKU CTOMKHX
KJIEEB, KaK CBA3YIOLIEE MJIs CTEKJIOIUIACTUKOB, MOJIUMEPOETOHOB U IPYTUX
CIICIIMAJILHBIX IIEJIEH.

llonusgupvr — rpynna noauMepoB, MOJYYEHHBIX MOJMKOHACHCAIMER
MHOTO2TOMHBIX CHUPTOB M OPraHUYECKUX KUCIOT. Pa3nuyatoT HachIIEHHbIE
(TepMOIUIACTUYHBIC) MOAUIPUPHI, HAPUMEDP, TIU(PTANEBBIN TOIUMEP U TO-
nusTUIeHTepedTanaT (Ha3pIBaeMblid JJABCAHOM) U HEHACKIIIIEHHbIE MOJUA(Pu-
pbl (TepMopeakTuBHbIC). OTHOCUTENbHASA [EIIEBU3HA NAaIOT BO3MOKHOCTH
OPUMEHSTh NOJUA(UPBI IJIS U3TOTOBJICHUS CTEKJIOIJIACTUKOB, CBETOINPO-
3payHbIX U I[BETHBIX MOKPBHITHM, CAHUTAPHO-TEXHUYECKUX H3eIui, dacas-
HBIX KpacoK U JlakoB. Pabouast Temmneparypa moaud(pUpHbBIX ILIaCTMAcC CO-
crasisieT oT —30 mo + 80 °C.

Kpemnuiiopeanuueckue nonumepol — Ooiblliasg Tpymmna TOJIUMEPOB,
B COCTaBE KOTOPBIX, HAPSy C OPraHUYECKON YacCThbIO, IPUCYTCTBYET KPEMHHUIA.
bnarogaps Hanuuui0 KpeMHUS MOJIMMEpPbl MPUOOPETAOT psia cnenuduye-
CKUX CBOWMCTB: MOBBIMIEHHYIO TepMmuueckyo (mo 100-500 °C) u xumwuue-
CKYIO CTOMKOCTb, B pSJ€ CIIy4aeB — XOPOIILYHD COBMECTHMOCTb C CHJIMKAT-
HbIMU MaTepuanamu. [IpUMEHSI0T KpeMHUHOpPraHWYECKHE IMOJUMEPHI IS
U3rOTOBJICHUS 3ALIUTHBIX U KAPOCTOMKUX MOKPBITUH, B KayeCTBE THAPO-
(GhoOHBIX 100aBOK K OETOHAM U pacTBOpam, il OJIy4eHHUs: aTMOCc(hepocToii-
KHX (DacaHbIX KPacokK, FepMETUKOB U JIp.
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3. CBIPBEBBIE KOMIIOHEHTbBI U JOBABKHU
JJIA HHOJYYEHUSA IVIACTMACC

3.1. XapakTepuCcTHKA IJIaCTMACC

IInacmmaccovl — OTHOCUTENIBHO HOBBIM BHUJI MaTepUalioB. DTO OOBSICHS-
€TCs TEM, YTO MPOMBIIIJIEHHOE MPOU3BOJICTBO OCHOBHBIX BHUJIOB IOJIMMEPOB —
NOJIMATUJIEHA, MOJUBUHWIXJIOPUIA U APYTUX — HAYaJOCh TOJIBKO B Cepe-
quHe XX B. OpgHako Onarogaps KOMIUIEKCY LIEHHBIX 3KCILTyaTallMOHHBIX
CBOMCTB M BBICOKOW TEXHOJIOTMYHOCTU IIACTMACChl MPOYHO 3aHSIA CBOE
MecTO B psiny 3((PEKTUBHBIX CTPOUTEIBHBIX MaTepHasioB. JlocTomHCTBaMuU
njacTMace sBisercs Manas mioTHocts (1000 xr/mM® M MeHee), BOIOCTOM-
KOCTb, BOJIOHEIPOHUIIAEMOCTh, YHHUBEpCajbHasg XUMHUYECKas CTONKOCTD,
HU3Kas TEIUIONPOBOJIHOCTh, BHICOKUE 3JIEKTPOU3OISIIMOHHBIE CBOMCTBA, T'HU-
TMEHUYHOCTh U JIEKOPAaTUBHOCTh. CreluaibHbIE BUABI IUIACTMACC HUMEIOT
OYEHb BBICOKYIO IPOYHOCTH, CPABHUMYIO C IIPOYHOCTBIO CTAJ, WIH YPE3-
BBIYANHHO Manyro mIoTHOcTh (10-50 xr/m®) u 1. a. [lnacTmacchl 1erko oopa-
OatbIBatOTCA (PEXKYTCSI, CBEPIIATCS), XOPOUIO CKIEUBAIOTCS U CBAPUBAIOTCA
KaK MeXay coOOH, Tak U C IPYrUMH MartepuaiaMu. BakHO OTMETUTH OTHO-
CUTEJBbHYIO MPOCTOTY MOJYYEHUS TOTOBBIX MaTEpPUATIOB W U3ACIHA W3
IJIACTMACC, a TAKXKE BBICOKYIO CTEIIEHb TOTOBHOCTH CAMMX W3JEIIHN.

Hapsiny ¢ nosoXuUTENbHBIMH CBOWCTBAMHM, IJIACTMACChl B KayeCTBE
CTPOUTEIBHBIX MATEPUATIOB UMEIOT U CYLIECTBEHHbIE HEJJOCTATKU:

— HU3KYIO TEIUIOCTOMKOCTh, MOCKOJIbKY JJIs1 OOJBIIMHCTBA IJIACTMAcCC
npeaenbHas temneparypa npumenenuss 100-150 °C, a HekoTopble U3 HHX
HAaYMHAIOT pa3msrdatbes yxe npu temneparype 60-80 °C. Ilpu nanbHei-
IIEM MOBBIILIEHUH TEMIIEPATYPbl OOJIBIIMHCTBO MJIACTMACC TOPUT;

— TOJI3y4YeCTh — CHOCOOHOCTh MOJ JEHCTBUEM JJIMTEIbHBIX HArpy30K
JaXke pU HOPMaJIbHOM TeMIepaType NOoCTeneHHO 1e(opMUpOBaThHCS;

— CKJIOHHOCTb K CTapeHUIo, T. €. IPHU JJIUTEIbHOM BO3ACHCTBUU COJI-
HEYHBIX JIy4el U KUCIOpOoaa BO3AyXa MPOUCXOAUT HEOOPATUMOE U3MEHEHUE
CBOMCTB I1acTMacc (IIPOYHOCTH, SJIACTUYHOCTH, IIBETA).

Kpome Toro, k HegocTaTkaM MOXHO OTHECTU BBICOKHH KO3(PUIIUEHT
TEMIEPATYPHOrO0 PACHIMPEHUS, TOKCHYHOCTh HEKOTOPBIX MOJIUMEPHBIX CBS-

3YIOILIHUX.
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[InacTmMacchl MpeaCcTaBisAOT COOOM CIOXKHBIE IO COCTaBY CHUCTEMBI Ha
OCHOBE MPUPOAHBIX WM CHUHTETHYECKHUX MNOJUMEpPOB. CBOWMCTBA CHCTEM
ONPEAEIAOTCS BUIOM, KOJTUYECTBOM U COOTHOILIEHUEM KOMITOHEHTOB.

3.2. ChipbeBble KOMIIOHEHTHI MJ1aCTMACC

OCHOBHBIM U 00s13aT€IBHBIM KOMIIOHEHTOM IJIaCTMAacC B Kaue€CTBE CBSI-
3YIOIIETO SIBJISIOTCS BCE PA3HOBUJIHOCTH TMOJUMEPOB (TEPMOILIACTUYHBIC,
TEPMOPEAKTUBHBIC, OJIMTOMEPHI, MOJUMEPHI, COMOJIUMEPHL U T. A). B 00b-
IIMHCTBE CIy4aeB MOJUMEP OObEIUHSIECT KOMIIOHEHTHI B €IMHOE 1E€JI0€ U WI-
paeT poJib CBSI3YIONIEro, aHAJOTUYHO IIEMEHTY B OeToHax. B penkux cimyuasx
JIMIIb HEKOTOPBIE CTPOUTENBHBIE MIIACTMACCHI MOJHOCTBIO COCTOAT U3 OJHOTO
noauMmepa (HampuMep, OPraHUYECKOe CTEKIIO, COCTOSIIEE U3 IMOJIMMETUIIME-
TaKkpuiara, u T. 1.). OT BHJa oJuMepa, €ro CBOMCTB M KOJUYECTBA 3aBUCST
OCHOBHBIE TepMOJe(HOPMAIIMOHHBIE M TEXHOJIOTMYECKHE CBOMCTBA ILIACT-
Mmacc.

Kpowme Toro, B coctaB O0JIBIIMHCTBA MIACTMACC BXOJIAT U IPYTHE KOMIIO-
HEHTBI: HATOJHUTENH, MIACTU(PUKATOPHI, CTAOMIM3ATOPbI, MUTMEHTHI U Jp.
OCHOBHBIE KOMITOHEHTHI IJIACTMACC IIpUBeIeHbI B Ta0. 3.1.

Tabmua 3.1
OcHOBHBIEC KOMITOHEHTHI I1JITACTMACC
Bup cocrasnstoniero Conepxanue, %
Hanonaurens 0-95,0
[Tnactuduxarop 0-45,0
OTtBepautenu (111 peakTOIIACTOB) 1o 10,0
CMma3ska 1o 2,0
Peomornueckue no0aBku 1o 3,0
Kpacurenu 1 nMrMeHTsI 10 2,0
CTabuam3aTopsl 1 HHTHOUTOPHI 0,1-5,0
AHTUIIUPEHBI 10 3,0
AHTHCTAaTUKH 1o 3,0
AHTHCENTHKH 1o 2,0

Hanonnumenu — 310 oprannyeckue U HEOPraHMYECKHE IMOPOITKO0Opa3-
HbIC, 3ePHUCTHIC, BOJOKHUCTBIC U JIUCTOBBIC MaTepHaibl, BBOJUMBIC B COCTaB
OOJIBIIIMHCTBA MOJIMMEPHBIX MaTepuasioB. KoJIM4eCTBO HAIMOJHUTENS MOXKET
cocTaBiATh OT 50 10 90 % obbema u3aenus. ITo He TOIBKO COKpaIaeT pac-
X0J1 JOPOTOCTOSIIETO CBA3YIOIIET0, HO U (DOPMUPYET CTPYKTYPY U CBOMCTBA
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MOJIMMEPHOTO MaTepuana. [IpuMeHsis COOTBETCTBYIOLIMI HAIOJIHUTEND,
MOXHO YJIy4lllaTh MMOKA3aTE€H TEIUIO- W 3BYKONPOBOJHOCTH, XHUMHUYECKOU
CTOMKOCTH, YBEJIMYUBATH MPOYHOCTh MATEPUAJIOB H T. II.

B NpOMBINIIEHHOCTH MOJMMEPHBIX MAaTepuajoB HamOoJiee HIMPOKOE
pacnpocTpaHEeHHE TOYYIIH MOPOIIKOOOpa3HbIe HAIMOJIHUTEIN U3 TajbKa,
MeJa, CIIOJIbI, U3BECTHSIKOB, Mpamopa, 0apuTa, MaruHe3uTa, KaojluHa, KBap-
1[MTa, MPOOKOBas U APEBECHAS] MYyKa, U3MEJIbUCHHbIE OTXOJbI MPOU3BOJICTBA
mactMacce U ap. OHU NpUAAIOT MJIacCTMAaccaM TAKUE LEHHBIE CBOMCTBA, KaK
TEIIOEMKOCTh, KHUCJIOTOCTOMKOCTh, MOBBIIIAIOT TBEPJOCTh, YBEIWYHUBAIOT
JIOJITOBEUYHOCTh. VX MPUMEHSAIOT NpU MPOU3BOACTBE JMHOJICYMOB, IUIUTOK
JUISL TIOKPBITHSI TIOJIOB ¥ OOJIMIIOBKHM CTEH, IJICHOK, MOJMMEPOETOHOB, MOr0-
Ha)KHBIX U3JICJIUM, pa3IMYHBIX MACTHK, KJICEB.

3eprucmoie nanornumenu (TJIaBHBIM 00pa3oM, IMECOK W IIeOEHb U3
IJIOTHBIX M MOPHUCTHIX TOPHBIX MOPOJ U UCKYCCTBEHHBIX MaTEpPHUaOB) BBbI-
MOJIHSIOT B IUIACTMACCAX B OCHOBHOM TY € POJib, YTO U TOPOIIKOOOPa3HbIE,
HO B OOJBIIEH CTEMEHU, YeM TOCJIEIHUE, CHIKAIOT yCAAKy M MOJ3Y4YeCTh
MOJIMMEPHBIX MaTepuaioB. OHU BXOIAT B COCTaB IJIOTHBIX U MOPHUCTHIX IMO-
JMMEPHBIX U TOJIMMEPLIEMEHTHBIX OETOHOB U PACTBOPOB.

Bonoknucmwie nanonnumenu — MuHEpalIbHOE, CTEKIITHHOE U ac0ECTOBOE
BOJIOKHO, JIPEBECHAsI CTPYXKa — IMOBBIIIAIOT MPOYHOCTh, TEINIOCTOMKOCTh U
YAApHYIO BSI3KOCTh IJIACTMACC, CHUYKAIOT XPYINKOCTh. BOJIOKHUCTBIE HAMOJI-
HUTEIU MPUMEHSIOT B MPOU3BOJICTBE CTEKIIOIUIACTUKOB, MUHEPAJIO- U CTEKJIO-
BATHBIX TEIUIOU30JIILIMOHHBIX MatepuanoB, JCII u npeBecHO-BOJOKHUCTHIX
T ([IBIT), nuHoneyMoB, ruipOU30JIALIMOHHBIX MATEPUAIIOB U JIP.

K nucmoevim nanonnumensim otHocsatcs Oymara, TKaHd (XJ10m4atoOy-
MakKHasi, CTEKJISIHHasI, acOeCTOBas), TPEBECHBIN M CTEKJISTHHBIN IIIOH, acOe-
CTOBBIN KapTOH, altOMUHMEBas (ojbra. ITH MaTEepUasbl MO3BOJISIIOT TOJTY-
4aTh BBHICOKOIIPOYHBIC MOJUMEPHBIC TIJIACTMACCHI (CJIOUCTHIE IUIACTUKH, TPY-
Obl U T. 1.), KOTOpbIE MOTYT pabOTaTh Kak KOHCTPYKIMOHHbIE. JIucTOBBIE
HAIOJHUTENN IPUMEHSIIOT TaK)Ke B MTPOU3BOJICTBE COTOILIACTOB, CAHUTAPHO-
TEXHUUYECKOTO 000PYIOBAHUS U Psifa APYTUX U3JICIIUM.

BBenenneM HamoJHUTENEH pelIalOT MaTepuaioBel4eCcKUe, TEXHOJO-
THYECKUE U TEXHUKO-DKOHOMHYECKHUE 3a/1a4uM, K KOTOPBIM OTHOCSTCS Clle-
OYIOIIHE:

— MOBBIIIEHUE MPOYHOCTHBIX CBOMCTB, B TOM YHUCJIE apMUPOBAHUEM;

— peryJiMpoBaHue TepMOACPOPMAIIMOHHBIX XaPAKTEPUCTHUK;
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— IpUJIaHhe TOJMMEPHOMY MaTepualy CHeluu(pUYECKUX CBOWCTB
(TJIOTHOCTH WJIM MIOPUCTOCTh, JIEKTPOIPOBOTHOCTH);

— pEryJIMPOBAHUE TEXHOJIOTUYECKUX CBOMCTB;

— IIpUJIaHKE JIEKOPATUBHBIX CBOMCTB;

— CHIDKEHHME CTOMMOCTH 3a CYET MCIOJIb30BAHMS JICHIEBBIX PA3HOBU/I-
HOCTEHW HAITOJIHUTEIICH.

TpeboBaHUsI K HAMOJTHUTEIISIM:

— XOpoIlasi CMauluBa€MOCTh XUKUM MOJIUMEPOM;

— CMOCOOHOCTh COBMEIIATHCSA C MOJUMEPOM C 00pa30oBaHUEM OJHOPO/I-
HOH MAacCChl;

— HEU3MEHHOCTh CBOMCTB IIPU XPAHEHUU U MEepepadOTKeE;

— MUHHUMaJbHasi CTOUMOCTb.

N3 opeanuueckux NUCTIEPCHBIX HAIMOJHUTENCH HauOOJbIlEee pacIpo-
CTpaHEHHUE TOJIyYusia OpesecHdas MyKa, TPEJCTABISAIONIas OO0 TOHKOU3-
MEJBYCHHYIO U BBICYIICHHYIO JAPEBECUHY BOJOKHUCTOU CTPYKTYphI. Pazmepsl
ee JacTHI] cocTaBJIsIIOT MeHee 100 MKM, HachImHAs INIOTHOCTH — 150 Kr/m3.
JIOCTOMHCTBO — HU3Kasi CTOMMOCTb, XOPOIlas MTPOIMUTHIBAEMOCTh PACTBOPAMHY;
HEJIOCTaTOK — HEBBICOKAs XUMHYECKas M TEIUIOBasi CTOMKOCTb, THJIPO-
(UITBHOCTD.

N3 mneopeanuyeckux TOHKO- W CPEIHEAUCIEPCHBIX HANOJHUTENEH
HanOoJIbIlIee PACIIPOCTPAHCHHUE TTOTYUHIIN CaxXa, MeJl, KAOJUH U IPUPOIHBIMI
JTUOKCUJ KPEMHHUSL.

Caoica ucnionp3yercss B KadecTBe d(PPEKTHBHOTO CTPYKTYPHUPYIOIIETO
manojgauTens [IOHII, TIBX, ITOBII, I1I1, ®®II, snokcuaubix cmoi. Bene-
HUE CaXH CIIOCOOCTBYET JIOJITOBEYHOCTH U3JIENNA, TTOBBIIIAET UX COMPOTHUB-
JIEHUE CBETOCTApPEHUIO.

Men B BUJIe TOHKO- U CPEIHEAUCTIEPCHBIX (PPAKIIUMA TUPOKO UCIIOIB3Y-
€TCsl Il HAIOJIHEHUS MOJUOJIe()UHOB U MOJUBUHUIXJIOPUIOB. B Koinue-
ctBe 10 20 % ero BBOAAT B moJmmnponuieH. Hemocratok mena — ruapo-
(GUIBHOCTh M HATMYUE KPUCTAIUIU3ALIMOHHOMN BOJIBI.

Kaonun ¢ pazmepom yactun 10 1 MKM HCHOJB3YIOT B Ka4€CTBE CTPYK-
TypUpPYIOIIEH J0OaBKU CBETOMPO3PAUYHBIX MOJIUMEPOB, & TOHKOJAUCIIEPCHYIO
dbpakiuto — nys HanoaHenus [I9HIT, [T3BII, nunetinoro [T9HII, IIBX.

Acbecm — npoJIOKAIOT MPUMEHSTD 1 HAMOJHEHUS] TEPMO- U, 3HAUU-
TEJBbHO MIUpe, peakTormIacToB. OH MOBHIIAET MPOYHOCTH MJIACTMACC, YBEIIH-
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YUBAET UX COMNPOTUBISIEMOCTh CTAPEHUIO M TOPEHUIO. B KauecTBe aHTHUIIH-
PEHOB HCTOJIB3YIOT TaKXKe CyIb(daThl Oapust ¥ KaJIbIIHS.

3epnucmole nanonHumenyu MophOIOTUYECKH TPEACTABISIIOT CO00M Mo-
Jbie cepbl, YSHTyHUKU, TUCTOUYKH Pa3MEPOM JI0 HECKOJIbKUX MUJUIUMETPOB.
B ornenpHBIX Cciydasx OKa3bIBalOT apMUpYHOLee aercrtBue. Yaine 3epHU-
CThI€ HAIOJHUTEIN MPUMEHSIOT JJISl MPUJAHUS JIACTMACCaM CHENUATbHBIX
CBOMCTB (CBETOOTPAKAIOIIHX ).

Bonoknucmuie nanoanumenu 1o acCOPTUMEHTY CYUIECTBEHHO YCTYMAOT
nucnepcHbIM. Hambosiee pacnpocTpaHEeHHBIMU CPEAM BOJOKHUCTBIX HAIoJI-
HUTENEN SABJISIIOTCA CTEKJIOBOJIOKHA, YIJIEBOJOKHA, XJOMYATOOYMa)XHOE M
CUHTETUYECKHE BOJIOKHA, a TaKXK€ MOOOYHbIE MPOAYKTHI UX MPOU3BOJICTBA, U
MOHOBOJIOKHA B BUJI€ MOHOKPHCTAJLJIOB.

3.3. lo6aBKHM K mjacrMaccam

IInacmuguxkamopamu Ha3BIBAIOT HU3KOMOJICKYJISIPHBIE OPTaHHMYECKUE
BEIIIECTBA, KOTOPBIE, Oyyurd BBEICHHBIMH B IMOJUMEDP HA CTAJIUU €TO MPUTO-
TOBJICHHUSI, YMEHBIIIAIOT B3aUMOJICICTBHE MEXY COCEIHUMH MaKpPOMOJIEKY-
namu. OTCro/ia clienyeT psll YCIOBUW, KOTOPBIM JOJKEH COOTBETCTBOBATH
m1acTUUKaTOP:

— TepMOJMHAMUYECKasi COBMECTUMOCTh C TOJIMMEPOM, 00eCIeunBar0-
iasi oOpa3oBaHUe UCTHHHOTO pacTBOpa MiacTU(hUKATOPA B MOJTUMEPE;

— HEJIETY4ECTh;

— OTCYTCTBUE BBIMIOTEBAHUS U3 MOJMMEPHOU MaTPUILbI;

— XUMHYECKasl CTOMKOCTb;

— TeMmIepaTypa pasJIoKeHHs MiacTuduKaTopa HEe JOJDKHA OBITh HIKE
TeMIepaTypbl IepepadoOTKU MOJUMeEpA.

[InactudukaTopbl MPUMEHSIOT JIS MPUJIAHUS TIJIacTMacce OOJIbIIeH
IJIACTUYHOCTU MPU HOPMAJIbHOW TemmepaType, 00JIeryatoT nepepaboTKy UX,
CHW)Kasi TeMIepaTypy Mepexojia IojuMepa B BSI3KOTEKydee COCTOSHUE.
B GonbmmHCTBE CllydaeB — 3TO MaJIOJETy4He >KUJIKOCTH, MPEACTaBICHHbIC
CJIOKHBIMH S(HPaMH CIIUPTOB U KUCIIOT (MuOyTridranar, qHOKTUI(TAIAT U JIp.),
kamdapa, KaCTOpOBOE Maciio, rmrepud. Kpome Toro, mpumMeHsoT KyOOBbIE
OCTaTKU CHUHTETHUYECKUX KUPHBIX KUCIOT (CXKK), BepeTeHHOe, CIIaHIIEBOE,
COEBOE Maciia, Ma3yT, HeTsHbIe OUTYMBI. B 3aBHCHMMOCTH OT cOcTaBa KOM-
MO3UIINH, CBOMCTB MOJIMMEPA, U3TOTABIMBAEMOTO MaTepraa 1 rmiacTuduka-

TOpa CoJiepKaHMEe TIOCIICTHETO MOXKET KoJie0aThCs B mpeeiax ot 5 1o 20 %.
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Cma3zku cityxat Juisi IPeAOTBPAICHUS TPUIIUIIAHUS TOJIMMEPHBIX KOM-
MO3ULIUKA B TIeproJl POPMOBaHUS U3 HUX W3JACIUNA K JACTAISIM TEXHOJOTHYe-
ckoro obopyaoBaHusi. OHU TaKXK€ YMEHBIIAIOT BHYTPEHHEE TPEHUE CMeceil
U TEM caMbIM 00JIer4aroT UX nepepadoTky. B kadecTBe cMma3bIBalOIINX Be-
IIECTB TNPUMEHSIOT CTeapuH, mnapaduH, OJECUHOBYIO KHCIOTY, CTeapaThbl
KaJIbLIMsI, MarHusi, [IMHKA, a TakKe dMyJbcud Bocka. Heobxoammasi cmaska
BBHIOMpAETCS B KaXJOM KOHKPETHOM Cllydya€ B 3aBHCHUMOCTH OT BHUJA U
CBOMCTB ITOJIy4aeMOr0 MaTrepuana Wid H3Jenus, BUAA IMOJMMEpPA, COCTaBa
MOJIMMEPHON KOMIIO3UIIMU U TEXHOJIOTUU €€ NMepepadOTKH.

BemectBa 310N IrpyIIibl BXOAAT B PELENTYPHBIA COCTaB IIACTUYECKUX
MAacC U CMEUIMBAIOTCA C APYTMMH KOMIIOHEHTAMHU HEMOCPEACTBEHHO MEPE]
nepepaboTkol B uznenus. CMa3ku HEOOXOUMBI Ui TIPEAOTBPAICHUS TTPH-
JIUTIAaHUST U3JIETUsL K TTOBEPXHOCTU (opmyrollero uHcTpymeHnTa. I[lpu ocThi-
BaHUU paciljlaBa CMa3Ku MUTPUPYIOT K TMOBEPXHOCTH W3ACIUS, 00pa3ys 3a-
IIUTHBIM aHTHUAJIT€3UOHHBIN CJIOM.

B kauecTBe cma3ox WCMONB3YIOT, Yallle BCETO, CTEApaThl KAJIBIUS HIIH
IIMHKA, Mapa(uHbl, CUITUKOHBI.

Jns cHUKEHMST BSI3KOCTH PACIUIABOB CIIYKAT MOJUITUIEHOBBIE BOCKH,
OJICMHOBAs UJIM CTEAPUHOBASI KUCJIOTHI U CTEAPATHI.

Iluemenmor TPENCTABISIIOT COOOW TOHKOJUCIIEPCHBIE TOPOIIKH, Kak
MPaBUJIO, HEOPTraHMYECKUX HEPACTBOPUMBIX KpacsIUX NpOIyKTOB. B mpo-
U3BOJCTBE MOJMMEPHBIX MAaTE€pUAIOB MPUMEHSIIOT KaK MUHEpaJIbHbIC MUT-
MeHTHI (b6enuna, oXpy, yIbTpaMapyH, CAXYy U JIp.), TaK U OpraHnydeckue (Jrak
OpaHXeBbIH, JIaKk pyOMHOBBIA U Ap.). Kpacsiiue BemiecTBa JOMKHBI UMETh
ApKHE 1[BETA, HE U3MEHSAIOIIHUECS MOJ JCUCTBHEM BBICOKHUX TEMIIEPATYp B
npoiiecce nepepadboTku KoMmo3uiuu B maaenusi. Heobxogumo, 4ToObl OHU
HE pa3pylIalnCh B pe3yJibTaTe B3aUMOJCHCTBUS C TOJIMMEpPaMH, MIacTUu(u-
KaTopaMH, CTaOWJIM3aTopaMyd W JAPYTUMH COCTaBJISIIOIIMMU. [IurMeHThI
JOJDKHBI 00J1a71aTh XMMHUYECKOM CTOMKOCTHIO M HE BBICTYyNaTh HAa TMOBEPX-
HOCTb OKPAIIEHHOTO MaTepuaa.

MunepanbHble TUTMEHTHI BBIMOJHSIIOT OJHOBPEMEHHO W POJb HAIoJ-
Hutens. OHU, TOJOOHO AUCTIEPCHBIM HAMOJHUTEISAM, 00pPa3ylT C MOJIUMEe-
poM cemepoghasznyro CUCTEMY, a TaK)K€ MOBBIIIAIOT CTOMKOCTh MaTepuana
MIPOTUB BO3TOPAHUS.

B koMmIo3uiuy MUTrMEHThl MOTYT BBOJHUTHCS B COCTaB IOJIMMEPHOIO

Marcpuaja 1npu €ro NpuroToBJICHUU B BUAC IMOPOIIKA UJIH B 3apaHCC IIPUTO-
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TOBJICHHYIO CMECh C HEOOJIBIIINM KOJUYECTBOM IutacTU(dUKaTopa (MMrMEHT-
Has IacTa) HEMOCPEJACTBEHHO Iepe] ero nepepadotkoil. B kayecTBe nur-
MEHTOB UCIOJb3YIOT JUOKCHUJ TUTaHA, OKCUJ LIMHKA U XpoMa, KaJIMHH, KO-
OanbT, OKCUABI kene3a. KomnyecTBO MOPOIIKOBBIX MUTMEHTOB B TMOJMMEP-
HOM Marepuaje MOXKET JOCTUraTh 2—5 % u, ClIeI0BaTeIbHO, OHU BIIUAIOT Ha
(U3MKO-MEXaHMYECKHE CBOMCTBA MaTeprara.

B kauecTBe xpacumeneu WCHOIB3YIOT CI0XHBIE OPraHUYECKUE COEIU-
HEHHMsI, pacTBopstomuecs B noiuMmepax. Kpacutenu BBOAAT B paciiiaB mo-
JYMMepa, KaK IIpaBwio, IIepesl ero rpanyisinuei. baarogaps BbICOKOU Kpacs-
el CIOCOOHOCTU HMX COJEPKAHUE B MOJUMEpPAX HEBEIUKO M COCTAaBJISET
0,01-1,0 %, BceaCTBHE Yero OHU HE OKA3bIBAIOT CKOJIBKO-HUOYIb 3aMETHOT'O
BIUSHUS Ha (PU3HKO-MEXAHHUYECKHUE CBOMCTBA, OMpEACIsisi, TIaBHBIM 00pa-
30M, CBETOIPOITYCKaHHE.

CBoiicTBa MOJMMEPHBIX MATEPUATIOB M3MEHSIOTCA TMOJl BIUSHUEM
BHEIIIHUX dHEpreTuyeckux BoznaeicTeuil. [Ipu nmepepaborke u3 pacriiaBa Ha
IIOJIMMEP BO3ACHCTBYET BHELIHEE TEILIOBOE I0OJIE U CABUIOBBIC HANPSIKECHHUS,
P SKCIUTyaTalluu W3JEIUN — MEXaHUYECKHE CTaTMYECKHE M NEPEMEHHbIC
HaANpPsDKEHUSI, CBETOBAsl pajualivsi, BO3MOXKHO BO3/JEMCTBHE XMMHYECKH aK-
TUBHOMW CpeJibl, B TOM YHCIIE KUCIOpoAa Bo3ayxa. Bee 3tu ¢akropbl mpuBOISAT
K YXYAIIEHUIO CBOMCTB MOJIUMEPOB U B PSIJIE CIYYAEB — K yTpaTe U3JICTUAMHU
U3 TUIACTMACC CBOMX MOTPEOUTENbCKUX KadecTB. [Ipolecc yxynmenus Gpuzn-
YECKUX CBOMCTB MOJIMMEPHBIX MAaTEPUATIOB PUHATO HA3bIBaTh CTAPEHUEM.

[IpuunHON cTapeHus SABISIETCA NECTPYKIUS MaKpOMOJEKYJ C MOCIEAy-
IOLUM HU3MEHEHUEM (PU3UYEeCKO CTPYKTypbl monumepa. Takum oOpazom,
B MOJMMEPE OJHOBPEMEHHO MPOTEKAIOT JIBa IpoLecca — AECTPYKIUS MAKPO-
nerne ¢ oOpa3zoBaHueM CBOOOJHBIX PAIUKAIOB U CTPYKTYpUpPOBAHUE B pe-
3yJbTaTe B3aMMOJECUCTBUSL PAJMKAIOB C KOHIIAMU U (parMeHTaMu Makpo-
MoJIeKyJI. JlJIsl MpeqoTBpAallleHHs] pa3BUBAOLIMXCS POLECCOB JECTPYKIUU B
COCTAaB IUIACTMACC BBOJSATCS CTaOUIN3ATOPBI.

Cmabunuzamopsl — BEUIECTBA, MPEJOTBPAILAIOIINE CTApEHUE IJIaCT-
Macc. Paznuuaror TepMo- U CBETOCTAOUIU3ATOPhL. sl CHIDKEHUS pa3yioxe-
HUS MOJMMeEpa MOJ IeHCTBUEM MOBBIIIEHHBIX TEMIEPATYpP B MPOLIECCE U3TO-

TOBJICHUSI M3JEIUN BBOIIT mepmocmadunuzamopsvi uiu uneubumopst. OHU
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pearupyroT ¢ 00pa3yomMUMUCI CBOOOJHBIMU PaJuKajlaMu U MpeAoTBpalia-
I0T JIaJibHEHIIee CTPYKTypUpoBaHue nojauMepa. K HUIM OTHOCSIT CBHUHIIOBBIC
(kapOonaT mnu docdar CBHMHIIA, CBUHIIOBBIM THET WJIH CYPUK) U HaTPUEBBIE
(cunukar unu docdar HaTpHA) COCTUHEHHUS, MEJIAMHH, MPOU3BOIHBIE MOYE-
BUHBL. Cgemocmabunuzamopsl 3alIUILIAIOT TOJUMEPBI OT CTAPEHUSI IO 1N -
CTBUEM COJIHEUHOU paauanuu. [lockonbKy yabTpaduoieToBOE H3Ty4CHUE
OCOOCHHO T'YOUTENIbHO JICHCTBYET Ha MOJUMEPHI, TO B COCTaB CBETOCTAOUIIN-
3aTopoB BBOAAT Y D-abcopOephl, MOTIIOMIAIOIINE COOTBETCTBYIOIIYIO YacTh
COJIHEUHOTO criekTpa. K HUM OTHOCATCS OKHUCh IIMHKA, Ta30Basi CaXka, IPOu3-
BOJIHbIE (DEHOJIOB.

Ctabunu3atopsl BRIOMPAIOT B KaKIOM KOHKPETHOM CIIy4ae C y4eTOM
COCTaBa KOMIIO3WIIUM, BUJIa TIOJIUMEpPAa U pEKMMa MepepabOTKH, YCIOBHIA
AKCIUTYaTallMu MaTepualia Wil U3Jeauu.

Anmuokcuoanmel TPEAOTBPALLAIOT UIM YMEHBIIAIOT TEPMUUECKYIO WIIH
TEPMOOKHCIHUTENBHYIO AECTPYKIMIO. VCHONb3yOTCS ISl MOBBILICHUS TEP-
MOCTaOHMIIBHOCTU PACIJIaBOB MOJIMMEPOB.

Omeepoumensmy TPUHSATO HA3bIBATh OPraHUYECKHUE BEIIECTBa, KOTO-
pbI€ TIPU BBEJICHUM UX B OJIMTOMEPHI BCTYNAIOT C HUMU B XUMHUYECKYIO pEaK-
I[MI0, TMPUBOJAIIYI0 K 00pa30BaHUIO MPOCTPAHCTBEHHOW MaKpOMOJIEKYJIISpP-
HOU ceTKH. [Ipr 3TOM TEpMOILUIAaCTUYHBIA B UCXOAHOM COCTOSIHUM OJIUTOMED
IIPEBPALACTCS B )KECTKUM CETYATHIA TEPMOPEAKTUBHBIN NIPOAYKT. B pe3yib-
TaT€ XMMHUYECKOM PEAKIIMUA B3aUMOJCUCTBUS OJIMIOMEpPA C OTBEPIAUTEIEM
U3MeHsIeTCsl (PU3NIECKOe COCTOSIHUE CHCTEMBI (OJIMTOMEp + OTBEPAMUTENb) U
OHa CTAHOBUTCSI XUMUYECKHU OMPEACICHHBIM TBEP/IBIM TEIOM.

OTBepauTenu MpeHa3HavYaloTCs JJIsl IEPeBo/ia MoJuMepa U3 BSI3KOTO B
TBEPJIOE WJIM B HEPACTBOPUMOE COCTOsiHME. Tak Kak XMMHUYECKUU COCTaB
Pa3JIMYHBIX MOJUMEPOB HEOJWHAKOB, TO W JII OTBEPKICHUS MPUMEHSIOT
pa3HbI€ OTBEPAUTENH.

Hampumep, mis kapbamunodopmManbAeTUIHOTO MOJUMepa MPUMEHSIOT
IaBEJIEBYIO, COJITHYIO U (POCHOPHYIO KHCIOTHI, a TaK’KE HEKOTOPHIEC COJIA —
XJIOPUCTBIA aMMOHUM, XJIOPUCTHIN TWMHK. st dheHomodopMabaeruaIHbIx
MOJIMMEPOB — YPOTPOIIHH, JJIsl SMOKCUHBIX MOJIUMEPOB — aMUHbI (3TUJICH-
TMaMWUH, TeKcameTulieHauamMuH) u nap. Hapsigy ¢ oTBepauTtensiMu, MOTYT
MPUMEHSITHCS TAKKE YCKOPUTEIU OTBEPKAECHUS (YCKOPUTEIN-KATAIU3aTOPBbI).
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Belltyckaemble ITPOMBINUIEHHOCTBIO TOJMMEPHI SBISIFOTCS JUJIEKTPH-
kamu. [Ipy M3roToBIEHUM M 3KCIUTyaTallMHd W3JAEINN U3 MOJIMMEPOB HAa UX
IOBEPXHOCTU BO3HHUKAIOT W HAKAIUIMBAKOTCSA DJIEKTPUUYECKHUE 3apsiibl.
JI1st Ipe1oTBpalEHUs 3TOTO SIBJIEHUS UCIIOIb3YIOTCS CIEAYIOIINE OCHOBHBIE
IIPUEMBI:

— BBEJICHHME PAa3JIMYHBIX AHTUCTATUYECKUX IOBEPXHOCTHO-aKTHBHBIX
BemiecTB ([IAB), yMeHbIIaromux MmoBEPXHOCTHOE compoTtuBieHue. Couep-
YKaHUE€ BBOJIUMbBIX aHTUCTATUKOB, KaK MPaBUiIo, HE mpeBbimaeT 2 %0;

— BBEJICHUE B IMOJUMEPHYIO MATPUILy 3JIEKTPONPOBOISAUINX HAMOIHU-
Teneil. IMu MOryT CIlyKUTh KaK METaJllbl, TAK U UX COEAUHEHHUs (cepedpo,
HUKEIb, Me/lb). TpeboBaHUsl K TaKUM HAIOJHUTEISM — ONTUMAJIbHAS JIHAC-
NEPCHOCTh M OTCYTCTBUE OKCHUJIHOM IIJIEHKHU HA MOBEPXHOCTH YACTHIL.

KonudecTBO 37€KTpONpOBOAIINX HAMOIHUTENEH U UX pacipenesieHue
B NOJIMMEPHON MaTpulle AOJKHBI 00eCHeuuTh 0Opa30BaHUE B KOMIIO3UTE
TOKOIPOBOJIALLIMX MOCTHKOB.

Aumucenmuxy TPEJOTBPAILAIOT Pa3BUTUE B MOJUMEPHBIX MaTepHaiax
Pa3IMYHBIX MUKPOOPIaHU3MOB, YTO OCOOCHHO Ba)KHO JJIsL U3JEIUA MEIUKO-
OMOJIOrMYECKOro, MUILEBOI0 HA3HAUCHUS, a TAKXKE JUUIS U3JIEIH, SKCIUTyaTH-
PYIOLIUXCS B YCIOBHUSAX TPOIWYECKOr0 KiIuMara. B kauecTBe aHTHCENTHKOB
UCHOJIB3YIOT OPraHMYECKUE COEIUHEHHUs O0JIOBA, MEpKanTaHbl, KpeMHe(PTO-
PUCTBIN HATPUN, TETPALUKIINH, HU3UH, HOHBI METAJLJIOB.

Aumupaowl cy)at JJis NOBBIIIEHHUS] COTPOTUBIICHUS ITOJIUMEPHOrO Ma-
TepHala HOHU3UPYIOLIEMY, a TAKKE KOCMUYECKOMY M3JIydeHuro. B kauecTBe
aHTUPAIOB MCIOIb3YIOT apOMAaTUUYECKUE YIIIEBOJOPOAbI, (PEHOIbI, AaMUHBI U
JIpYyrue BEIIECTBA, CIOCOOHBIE JTUCCOHUPOBATh 3TH BUIbl HU3TYyUYEHUH,
TpaHC(HOPMUPYS UX B TEIJIO UIIM B SHEPTHIO (DIFOOPECUEHIIUU.

Anmunupensl — BEIlIECTBA, MOBBIIIAIOIINE CTOMKOCTb MOJUMEPHBIX Ma-
TE€pPHUAJIOB MPOTUB BO3ropaHud. s 3Toil 1ienu npuMeHstoTcst 00pHas KUCIO-
Ta, PocPopHO- U CEPHOKUCIBIA aMMOHUM, MUPUTHBIE orapku u ap. O6nana-
10T TaKOM CIIOCOOHOCTBHI0O MUHEpAJIbHbIE HATIOJHUTEIU U MMUTMEHTHI, HEKOTO-
pbie mactudukatopsl (Hampumep, xjoprnapaduH). AHTUIUPEHBI MNPETST-
CTBYIOT TOPEHUIO MOJMMEPHBIX MATEPUATIOB M OTHOCATCS K BaKHEUIINM
KOMIIOHEHTaM TIutactMacc. JlJisi CHUXKEHHUS TOPIOYECTH MPUMEHSIIOT TpeX-
OKHCh CYpbMBbI, XJIOprHapaduHbl, XJIOPIHIUKOBYIO KUCIOTY, 3¢upsl Gochop-
HBIX KHACIIOT, OOpaT IMHKA.
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Ilopoobpazosamenu — BeNeCTBa, UCTIOIb3YEMBIC B TPOU3BOJICTBE SIUCH-
CTBIX TUTACTMACC: TICHOIJIACTOB M MOPOIUIACTOB. Pa3muuaror 1Be rpymiisl mo-
pooOpazoBareneii: ra3oo0pa3oBaTeian U MeHooOpa3oBarenu. ['azoo0pa3oBa-
TEJIM MOTYT OBITh TBEPBIMH, KUJIKUMH U Ta3000pa3HBIMH.

Teepovie 2azoobpazosamenu (mopodop 4%3-51, kapOboHAaT aMMOHWS,
OukapOOHAT HATPHS U Jp.) TIPHU MOBBIIMICHHBIX TEMIIEPATYpax pas3jiararoTcs ¢
BBbIJICJIEHUEM Ta30B (a30Ta, aMMuaKa u fp.).

Kuokue 2azoobpazoeamenu (M3oneHTaH, PpeoH, OEH30J, KCUIOI U Jp.)
BCIICHUBAIOT KOMIIO3HUIIUU B MPOIIECCE UX KUTICHHUSI.

l'azoobpa3znsie nopoobpaszoeameny MO NaBICHUEM HACBHIIIAIOT Pa3MsT-
YEHHYIO MOJIMMEPHYI0 KOMIO3HUIINI0, KOTOpas BCTICHUBAETCS MPHU MOCIEAY-
IOIEM CHYDKCHHUH JIaBJICHHUS M TTOBBIINICHUN TeMIEpaTyphl. ['a3000pa3HbIMU
nopooOpa3oBaTeNsIMU CIIYKaT MPEUMYIIECTBEHHO BO3/IyX, a30T U UHEPTHBIE
rasbl.

B kauectBe neroobOpazosamenell MPUMEHSIOT KEPOCHHOBBIM KOHTAKT
[lerpoBa, canmoHuH, KeJIaTHUH, COJU KUPHBIX KUCIOT U JIp.
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4. CBOMCTBA IIJIACTMACC

CpoiicTBa miactMacc 00YCIOBICHbl XMMUYECKUM CTPOCHUEM TMOJIUME-
POB, TUIIOM HAIOJHUTEJISI, YCIOBUSIMHU H3TOTOBIICHUSI, COJEPKaHHEM J100a-
BOK U ApyruMu (dakrtopamu. MHOrooopasue ImiacTMacc OnpeaeiseT U Iv-
POKMI quana3oH U3MEHEHUs UX CBOMCTB. BMecTe ¢ TeM mid macTmace xa-
pakTepeH U pAx OOLIMX OCOOEHHOCTEH, ONpeaeNsaeMbIX HX COCTaBOM U
CTPYKTYPOH.

Hcemunnas nomuocms naacmmace oouraao coctarisier 1000—2200 kr/me,
T. €. B 1,5-2 pa3a MeHblIe, 4EM Yy KAMEHHBIX MaTEPUAJIOB.

Cpeoussa niomuocms Konebuercs B 00bIIMX mpeaenax: or 10-20 kr/m?
(Munopa) 10 2200 kr/m® (oaMMepOETOHBI IIOTHON CTPYKTYphl). HanGos-
Iee BJIMSHUE Ha CPEHIOI0 MUIOTHOCTD IJIaCTMACC OKa3bIBAKOT HAMOJIHUTEIIH,
KOTOPBIE COCTABJISIIOT 3HAYUTEIBHYIO 4YacTh MX 00beMa. CpemHIOW IUIOT-
HOCTb MOYHO PETYJIHUPOBATH, U3MEHSIS UX MOPUCTOCTD.

Ilopucmocms TOTUMEPHBIX CTPOUTEIBHBIX MATEPHAIOB MOXKET HaXO-
JIUTHCS OT JAECATHIX JT0JIEN MpOLEHTa (HAIpUMEpP, OPraHUYECKOE CTEKIIO0, BH-
HUTLIACT, TOMUATUIIEHOBBIE TIeHKH) 10 0,5-98 % (oTmenbHbIC BUABI MEHO-
miactoB). OAHU U T€ € BUJABI IIACTMACC MOTYT UMETh PA3IMUHYIO MOPH-
CTOCTb, T. €. POLIECC MOJIYYEHUS IOPUCTOU CTPYKTYPBI PETYIUPYETCH.

Booonoznowenue nnactMacc 04eHb Majio ¥ HE MPEBBIIACT JJISl TIOT-
HbIX 1actMace 1 %. bonpmmacTBO mimacTmace o0iamaeT 3HaYUTEILHON BO-
JTIOCTOMKOCThIO, HamMeHbIUM BoponoriomenueM (0,1-0,5 %) obmanmarot
ruApo@oOHbIe ¢ TJIOTHOM CTPYKTYpOM MOJIMMEPHBIE MaTepHUabl: TUICHKU
MOJIMATUICHOBBIE W TOJMBUHWIXJOPUAHBIC, BUHHUILIACT, OPraHUYECKOE
CTEKJIO. Y NPYrux IUIOTHBIX IUIACTMACC U Y BKIIFOYAIOIIMX THUIAPOQPUILHBIE
KOMITOHEHTHI MOJIMBUHUIXJIOPUAHBIX JTUHOJIEYMOB OHO cocTtasiiseT 0,6-5 %.
Bononornomenue Boicokonopuctseix JCII, comepxkamux ruapoduibHbIN
HAIIOJIHUTEND, cocTaBisieT 30-50 %.

Tennocmotixocms OonpIMHCTBA I1acTMacc HeBbIcoka (100-200 °C),
HO OTJIEJIbHBIE BHUJIbI TIacTMacc ((pTopoIuiacT, KpEMHUHUOPraHUYECKUE I0-
auMepsl) BeiaepkuBatoT HarpeB g0 300-350 °C.

Tennonposoonocmo (0,23-0,70 B1/(M-°C) macTMacc HU3Kasi, a y razo-
HAIOJHEHHBIX MIACTMACC OHA OJM3Ka K TEIJIONPOBOAHOCTH Bo3ayxa. OTiu-
YUTEJIbHONH 0COOCHHOCTBIO IJIaCTMACC SIBJIsETCS BBICOKUM (B 5—10 pa3 BhllIe,
9YeM y JIPYTUX CTPOUTETHHBIX MaTepuasioB) KOA((HUIIMEHT TEMIOBOTO pac-

U PCHHUA. 910 HCO6XOI[I/IMO YUYUTBIBATL IIPpU HMCIIOJIIB30BAHHWHU ILJIaCTMACC,
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O0COOEHHO B COYETaHUU C JIpyruMu maTtepuanamu. [Limactmaccel — xoporiue
TUBJIEKTPUKU. DTO MO3BOJISIET IIUPOKO NPUMEHATH UX JIJISL YCTPOMCTBA AJIEK-
TPOMPOBOAKU U CHEIUATBLHOTO 000pynoBanus. OHAKO JIJIl HUX XapaKkTepHa
CIIOCOOHOCTh HAKaIlJIMBAaTh DJIEKTPOCTATUYECKUU 3aps]l Ha MOBEPXHOCTH,
YTO OKa3bIBAET BPEJIHOE BO3JICHCTBHUE HA OpraHu3M 4eiioBeka. CHU3UTH ak-
KYMYJSILIMIO CTATUYECKOTO AIEKTPUYECTBA MOXKHO BBEJICHHUEM B HX COCTaB
AIEKTPONPOBOASIIUX HAMOJTHUTEIEH, 00paOOTKOM MOBEPXHOCTH AHTUCTATHU-
YECKUMM areHTamu, NOAACPKAHHUEM OTHOCHUTEIBHOW BJIAXKHOCTH IMOMENIE-
HUl Ha ypoBHE He Huxke 50 %.

T'oprouecms — OIMH W3 HEIOCTATKOB MiactMacc. OHa 3aBUCHUT, MPEKIEC
BCEro, OT CBOMCTB BXOJAIIMX B HUX NOIUMEPOB. [1o crenenu moxapoomnac-
HOCTH MOJIMMEPHBIE MaTEpPUAIIbl MOJAPA3ACIAIOTC Ha CIEAYIOIMINE TPYIIbI:
JIETKOBOCILJIAMEHSIOIINECS, TOPIOYHUE, TPYAHOBOCIUIAMEHSIIOIIMECS W HETO-
proure. [IOBBIIIAIOT CTOMKOCTh MOJMMEPHBIX MAaTEpHAIOB MHUHEPAJIBbHBIE
HAIOJHUTENIN U MUTMEHTHI, TiacTudukaTopsl Tuna xjopnapaduna. OCHOB-
HOM K€ CIT0C00 CHIKEHHS TOPIOYECTH — BBEJICHHUE aHTUIIUPEHOB.

IIpounocms miiactMacc 0OBIYHO BBICOKAs, HAMpPUMEDP, MPeae MPOYHO-
CTH MPHU CXATUM CTEKJIOIJIACTHUKOB AoxoauT Ao 350 MlIla, Ttekcronurta
no 250 MIla. XapaktepHas O0COOCHHOCTh IIACTMACC 3aKJIIOYAECTCS B TOM,
YTO, HAPSIAY C BBICOKOUM MPOYHOCTHIO IIPU CKATUH, OHU YACTO UMEIOT HE Me-
Hee BBICOKHE MOKa3aTeNM MPOYHOCTU MPHU PACTSLKEHUHM U u3ruoe. Tak, mpe-
JIeJT MPOYHOCTHU MPHU U3THOE CTEKIIOTUIACTUKOB J0X0oAuT 10 550 MIla.

Ilonzyuecms mmacTMacc ropasao OOJbIIIe, YeM y METAIOB, IPEBECHUHBI,
OETOHOB U JPYTUX MATEPHAIIOB, MOABEP)KEHHBIX TAKOTO poja AehopMaIlisiM.
OcoOeHHO OHa BO3pacTaeT C yBEJIWYEHUEM TemmepaTypbl. [loBbilieHHAs
MOJI3YyYECTh OrPAaHUYMBACT MPUMEHEHUE MIACTMACC B KAYECTBE KOHCTPYK-
IUOHHBIX MaTepuaaoB. BBeIeHHE HAMOJHUTEIECH B COCTaB IMOJUMEPHOIO
Marepuaga CHUXKAET €ro MOJI3y4eCTb.

Teepoocms MIIaCTMACC CPaBHUTEIHLHO HEBBICOKAsl, HECMOTPS Ha BBICO-
KYIO UX MPOYHOCTh, U OHA 3HAYUTEIIHLHO HUXE, YeM y OOJIBIIMHCTBA METaJI-
JIOB U KAMEHHBIX MaTEpPUAJIOB, HO B OTJIWYUE OT JAPYTMX MaTEPUAIIOB MPHU
MOHM)KEHHOW TBEPJIOCTH TOJUMEPHBIE CTPOUTENIbHBIC HW3JCIUS 00JadaroT
HU3KOW UCTUPAEMOCTBIO.

Conpomusenenue ucmupanuto TaCTMacC BO3PACTaeT 110 Mepe yBeauye-
HUS UX JaCTUYHOCTH. Hu3Kas nctupaemMoctb 0COOEHHO IIeHHA MPU UCTIONb-
30BaHUM ATUX MATEPUAIIOB ISl HOKPBITHS MTOJIOB.

27



Xumuueckas cmouxocms — BaKHasi OCOOEHHOCTh IUIACTMAcC, KOTopas
3aBUCHUT HE TOJILKO OT MOJIMMEPA, HO U OT HAMOJHUTENS, MIacTU(UKATOpA U
IPYTUX KOMIIOHEHTOB. XHMHUYECKasi CTOMKOCTh IJIACTMACC JAET BO3MOXK-
HOCTb MCIIOJIb30BaTh MX JUISl 3alUThl OT KOPPO3UU CTPOUTENIBHBIX KOH-
CTPYKUHUI B BOAE, PACTBOPAX COJIEH, KUCIOT U IPYTUX arpeCCUBHBIX CPEIaX.
OmHaKo MHOTHE TJIaCTMACChl PACTBOPSAIOTCS MM Ha0yXaroT B OPraHUYECKUX
pactBopuTeNaX. s KaKI0M TIacTMAcCChl XapaKTEpHA CBOS TPYIIA PaCTBO-
pUTEIIeH, UMEIOIINX POJACTBEHHYIO K TOJUMEDPY MPUPOY.

OnHUM U3 pelIAoIIUX IOoKa3aTesei, OmpeAesIomuX Ieraecoodpas-
HOCTh MPUMEHEHHUS MOJMMEPHBIX MATEPUAIOB, KAK U JPYTUX MATEPHUAJIOB,
ABJISICTCS MX JIOJNTOBEYHOCTh. [lonmMmepHble MaTepualbl, B LEIOM, MOXKHO
OTHECTH K JIOJITOBEYHBIM MPU MPABUIBHO BHIOPAHHOW TEXHOJOTUHM UX HU3IO-
TOBJICHUSI U COOTBETCTBUHU YCIOBUM 3KCIUTyaTalnu ux cBorctBaM. HeobOxo-
JTAMOCTh PEMOHTa M 3aMEHbI TMOJUMEPHBIX MATEPUATIOB BO3HUKAET M3-3a
CTapEHUS CBS3YIOIIEr0, U3MEHEHHUS JIMHEHHBIX PAa3MEpPOB, MOTEPU JEKOpa-
TUBHBIX CBOMCTB. J{J1s1 oOecmeueHnsi BBICOKOW CTOMKOCTH MOJIMMEPOB K CTa-
PEHHUI0 Ba)XXHOE 3HAUYCHHE WMEIOT MPABWIHHBIM BBHIOOP MCXOTHOTO CHIPHA,
YUCTOTHI €0, TEXHOJIOTHYECKUX MapaMeTpoB Mpou3BojicTBa. Ocoboe 3Haue-
HHE UMEIOT T00ABKH-CTa0UIIN3aTOPHI.

N3 apyrux CBOWCTB MOJMMEPHBIX MaTE€pUajIOB MOXHO BBIJICIUTH OHO-
CTOMKOCTb, CAHUTAPHO-TUTMEHUYECKUE CBOWCTBA, AEKOPATUBHOCTH, TEXHO-
JIOTUYHOCTh, 00pabaThIBAEMOCTb.
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5. APMUPOBAHHBIE IIJNTIACTMACCHI

5.1. IlpumeHeHre apMUPOBAHHBIX IJIACTMACC

ApMUpPOBaHHBIE, T. €. YKPEIUJICHHBIE, YCUJICHHBIC TIJIaCTMACChI, SBJISIOT-
cst TeTepodazHbIMU CUCTEMAMU, COCTOSAIIMMU U3 BOJOKHUCTOTO HAIMOJTHUTE-
J U MOJIMMEPHOIO CBA3YOLIEro. HenpepbiBHBIE BOJIOKHA YCUJIMBAKOT P
CBOMCTB mojimmepa. llpexae Bcero, apMUpOBaHUE ITOBBIIAET MPOYHOCTD,
a TakKe MpUJIaeT MOJUMEPHBIM MaTepuaiaM HEKOTOpbIe 0COObIE KaueCTBa:
YBEIIMUCHHYIO 3JIEKTPO- WU TEIJIONPOBOJAHOCTh, TEIJIOCTOMKOCTh, BUOPO-
NeMNpUPYyOIUEe WA PATUOTEXHUUYECKUE CBOMCTBA, Pa3MEPHYIO CTaOWIIb-
HOCTb U3JICJIUHN U JIP.

BonokHUCTBIE BBICOKOIIPOYHBIE TUIACTUKU IIIUPOKO MPUMEHSIOTCS B W3-
JEUsX, IKCIUTYaTUPYEMbIX B 3KCTPEMAJIbHBIX YCIOBUSX (29POKOCMHYECKUE
CHUCTEMBI, CKOPOCTHOH TOJ3EMHBIM TPAHCIIOPT, CYJIOCTPOCHHE, aBTOMOOHIIb-
Hasi IPOMBIIIJIEHHOCTh, CIIOPTUBHAS TEXHUKA).

B kadecTBe CBS3YIOWMIEr0 B apMUPOBAHHBIX IIACTMACCAX MPUMEHSIOT
TJIABHBIM 00pa3oM mepmopeakmugHvle NoauMepbl U B MEHBIICH CTCIICHH —
MepMOonaacmuytvle NOJIUMepbl.

5.2. Oco0eHHOCTH Mpoecca AapMHUPOBAHUSA

ApPMUPYIOIIUMHU BOJIOKHUCTHIMU HAMIOJTHUTEISIMU MOTYT OBITh 3JIEMEH-
TapHbBIC BOJIOKHA U COCTOSIIME U3 HUX NP, )KTYThl, HUTH, IIIHYPbI, JICHTHI,
TKaHU PA3JIUYHON CTPYKTYPbI, BOHIOKOMOAOOHBIE MAaTepUAIbl U TTPUHITUTIH-
aJbHO CXOJIHbIE ¢ HUMU Oymara u kapToH. COOTBETCTBEHHO, B 3aBUCUMO-
CTU OT MPUPOJBI BOJIOKOH, Pa3IM4alOT CTEKJIO-, yriie-, opraHo-, acooria-
CTUKH U JOP.

[TockonbKy MPOYHOCTHBIE U OCOOBIE XAapPAKTEPUCTUKU apMHUPOBAHHBIX
IJIACTUKOB  OMNPENEIISIFOTCS  CBOMCTBAMHU MPEXIAE BCETO BOJOKHHUCTBHIX
HAINOJIHUTEJIEH, TO B TaKUX MaTepualiax M3MEHSECTCS POJib MOJUMEPHOU
COCTAaBJISIOIICH.

Ha3znauenuem nOMMMEPHOrO CBSI3YIOIIENO CTAHOBHUTCA PAaBHOMEpHAs
repeiaya BHEIIHETO0 SHEPreTMYECKOro Mojs (MEeXaHW4YeCKoe, AJIEKTpoMar-
HUTHOE, TEIJIOBOE, aKyCTHYECKOE) Ha BCE BOJIOKHA, COCTABJISIONIME TIACTHK.
DTO IUKTYET 0COOBbIC TPECOOBAHMUSI, KOTOPBIC U SIBJISIOTCS MPUIMHON BBIJICIIC-
HHSI aDMUPOBAHHBIX MATEPUAJIOB B CAMOCTOATEIBHYIO TPYIINY.
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[IpOYHOCTH CBSI3U «IIOJMUMEP—BOJIOKHO» JIEXKUT B OCHOBE TIJIaBHBIX
CBOMCTB TaKWX IIACTUKOB. OHA OMpEnesseTcs CMAYMUBAIOIICH WM MPOIH-
THIBAIOIIIEH CITOCOOHOCTHIO CBSI3YIOIIETO, aAre€3ueil CBSA3YIOIIETO K BOJIOKHY,
yCaJKOU MOJIMMEPHOM COCTABJISIONICH MPU €€ OTBEPXKACHUH (PEaKTOILIACThI)
WM 3aTBEPJEBAHUM (TEPMOILIACTHI), BO3MOKHOCThIO XMMUYECKOTO B3aUMO-
JEWCTBUS CBS3YIOIIETO W HAIOJHUTENS, 3HaUYeHUEeM Kod(duiumenta oobeM-
HOT'O paclIMPEeHUs KOMIIOHEHTOB IIJIACTHKA, OTHOCUTENbHOU Jiehopmaleii Bo-
JIOKHA ¥ TIOJIUMEPA IO IEUCTBUEM IPUIIOKEHHON MEXAHUYECKON HArPy3KHU.

Buvicokas cmauusarowas cnocobnocms CBSA3YIOUIETO MO OTHOIICHUIO K
HAIMOJIHUTEIIO OMPEIEIISIET YCIOBUS ISl UX NPEAETbHOr0 KOHTakTa. Kaxnoe
AJIEMEHTAPHOE BOJOKHO JIOKHO OBITh MOKPBHITO CIOEM CBSI3YIOIIETO, YTO
o0ecrneynBaeT PaBHOMEPHYIO HArpy>KEHHOCTb HAIIOJIHUTENSI BHEIIIHUM YHEP-
TFETUYECKHAM MOJIEM U MOHOJUTHOCTh IJacThka. CMaunBaroOIasi U MPOMUTHI-
BarOIasl CIIOCOOHOCTh TAaK)KE 3aBUCUT OT COCTOSIHUSI TTOBEPXHOCTH BOJIOKHA,
HaJW4us Ha HEW anmpeToB WIM JIPYTUX BEIIECTB, OT €€ MUKpopeibeda, Bs3-
KOCTH TPOMHUTHIBAIOIIETO COCTaBa, CBOMCTB PACTBOPHUTEINS, COPOIIMOHHBIX
CBOMCTB BOJIOKHA U KaMMJIJISIPHBIX OCOOCHHOCTEH KOHKPETHOM TKaHHU.

Aoee3uonnoe 83aumooeticmsue Napbl «BOJOKHO—CBSZYIOIIEE» OIpee-
JISIET TAKOE BAXKHEWIIIEE CBOMCTBO, KAK IMPOYHOCTh M XaAPAKTEP Pa3pPyLICHUS
IJIACTHKA, KOTOPBIE MOTYT OMPENEIsAThCA JTUOO CBOMCTBAMM BOJIOKHA, JTNOO
MOJIMMeEDA.

Omuocumenvuas Oeopmayus CBSI3YIOMIETO JNOMKHA OBITH HE HHUXKE
aHAJIOTUYHOTO TIapaMeTpa BoJIOKHA. B mpoTuBHOM ciiydae, npu aedopmaiuu
IJIACTUKA MOJ JIEWCTBUEM HATPY3KH MPOUCXOAUT HAPYLICHUE aAr€3UOHHOIO
B3aUMOJECUCTBUS C pa3pyLUICHUEM MMOJIMMEPHOU COCTABIISIOLICH.

Ycaoka npu oTBEpKICHUM MOJIMMEPHON COCTABIISIIOLIEH SIBISETCS MPH-
YMHOW BO3HUKHOBEHMS HAMPSHKEHUS CHKATHUS HA TPAHUIIE C BOJIOKHOM. Ecimu
ycaJlKka 3Ha4YUTEIbHA, a JKECTKOCTh MOJMMEPA BEIIMKA, TO TAKAE HAMPSIKECHUS
MOT'YT CTaTh MPUYMHON 0O0pa30BaHUsI MUKPOTPEIIWH, PACCIOCHHUN U Iaxe
nedopMaiiu BOJOKHA.

bonblioe BiMsiHWE HA MPOYHOCTh AJATE€3MOHHOW CBSI3U HAIIOJHUTEIS CO
CBSI3YIOIIMM OKa3bIBACT TEIJIOBOE PACHIMPEHHE KOMIIOHEHTOB CHUCTEMBI, 3a-
BUCSIIIEE KAK OT CBOMCTB MOJIMMEPA, TaK U OT 3HAYCHUS TEMIIEPATYPHI.

VY maneHue ¢ MOBEPXHOCTH BOJOKOH aIPETOB, 3aMaCIUBATENICH, BOCKA
¥ TEPMOXHMHYECKass 00paboTka CrIOCOOCTBYIOT YCHJICHHIO CBOMCTB apMHUPO-
BAHHOTI'O IJIACTHKA.
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5.3. Pa3HoBHUIHOCTH HANIOJIHUTEIEH

OCHOBHBIE IPOMBILIUICHHBIE BUJIbI BOJIOKOH — CHEKISIHHbIE U Y2lepOOHble.
OHM BIyCKaroTCs, TJIAaBHBIM 00Pa30M, KPYIJIOro cedeHus: quameTpoM 120 MKwm.
JI71s1 OTHENBHBIX CIy4aeB MOTYT NMPUMEHSTh BOJIOKHO TPEYTOJILHOTO, POMOU-
4ECKOr0, KBaJPaTHOT0, SJUIAIICOUTHOTO U APYTUX CEYEHUN.

Hcnonp30BaHne apMUPYIOIIMX BOJOKOH B BHJIE KI'yTOB, POBUHIA, TKA-
HEH, JIEHT, IIHYPOB U BOIJIOKA (MaTOB) MO3BOJISIET MHOTOKPATHO YCKOPUTD U
YCOBEPUIEHCTBOBATh TEXHOJIOTMYECKUN MPOLECC NPOU3BOACTBA BBICOKO-
IIPOYHBIX U3ACITUN.

Keymul u posuneu IPUMEHSAIOTCA U1l U3TOTOBJICHUS TKAHEW, JIEHT, OJI-
HOHANPABJICHHBIX MJIACTUKOB, MTPOPUIHHBIX U HAMOTOUHBIX M3JIEIIHA.

Botinox (mamwi) cOCTOMT U3 XaOTUYECKH PACIIOIOKEHHBIX HKTYTOB.
MexaHndeckyto THOKOCTh BOWJIOKY MPUJIAET MoNepeyHas npoiuBka. Takoil
BOWJIOK Ha3bIBA€TCA MaToM. MaThl Jy4llle MPONUTHIBAIOTCA CMOJIAaMHU, IIPH-
MEHSIOTCA JUIsl IPOU3BOACTBA MHOTONIPO(PUIbHBIX U3AEIUH.

Jlenmui COCTOAT U3 OPUEHTUPOBAHHBIX B OJTHOM HAIIPABJIICHUU BOJIOKOH,
HUTEH, IIHYPOB, 00bEAMHEHHBIX PEIKUMU MONEpeyHbIMU HUTSIMU. Kak mpa-
BWJIO, JICHTBHI M3TOTABIMBAKOT U3 JKECTKUX BBICOKOIPOYHBIX M BBICOKOMO-
NYJIBHBIX BOJIOKOH M NPHUMEHSAIOT UX Ui MPOU3BOJACTBA U3IEIUN METOAOM
HaMOTKH.

Tkanu pa3nu4aroT IO XapaKTepy IUIETEHUS, TOJIIUHE, TUILY U AUAMETPY
HUTEW, UX IUIOTHOCTHU MO YTKY M OCHOBE. OT cX€MbI IUIETEHUSI TKaHU 3aBH-
CUT MPOYHOCTh MAaTe€pHana B MNPOJOJIBHOM W MONEPEYHOM HAIPABICHUH,
a TaKke ero ruOKocTh. Yale Apyrux NpUMEHSIIOTCS TOJIOTHSHOE, CATUHOBOE
U CapKEBOE IUIETCHUE TKAaHEH W3 HEMPEPBIBHBIX BOJIOKOH (puc. 5.1). B Tkanu
MOJIOTHSIHOTO TUIETEHUS M YTOK, U OCHOBA MEPEILIETAIOTCS YEPE3 OHY HUTb,
B IIPOJOJIBHOM U ITOIIEPEYHOM HAINPABIEHUH OHH SIBJIIFOTCS PaBHOIIPOYHBIMH
(puc. 5.1, a), B cap)KE€BOM IIJICTEHUH YTOK M OCHOBA MEPEIICTAIOTCS Yepe3 2
i 3 uutu (puc. 5.1, 6, 2), caTUHOBOE MIIETEHUE UMEET OT 4 10 8 HUTEH OC-

HOBHI (puc. 5.1, 6).
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Puc. 5.1. Bunpl nepemnsieTeHus TKaHE:
a — TIOJIOTHSHOE; 6 — CATUHOBOE; 6 U 2 — CapKEBOE

BosokHa U3 HEOPraHMYECKUMX MaTEepUajoB BECbMa YYBCTBUTEIBHBI K
U3rMOHBIM JeopManusiM, MOITOMY sl YMEHBUIEHUS MX TMOBPEKJCHUS B
Ipolecce TEKCTUIBbHOM MepepabOTKH HMCHOJIb3YIOT pa3jIMyHbIE AammpeTshl,
HAHOCHMbIE Ha IOBEPXHOCTh BOJIOKOH, HAITpUMep MapadhuHOBYIO SIMYJIbCHIO.

5.4. Tunbl CTPYKTYP apMHUPOBAHHUA

[Ton TMHOM CTPYKTYp apMUPOBAHMSI MOHUMAETCS PACIOJIOKEHHE YCH-
JUBAIOLIETO HAMOJHUTENS B MaTepHalie, OTpaXxarolee B ONpeAeIeHHON cTe-
neHu ero Mopdororuto. PaznmuyaroT apMupoBaHHE OJHOHAIPABIEHHOE
(puc. 5.2, a), oOpa3oBaHHOE HATMOJHUTENIEM B BUJEC BOJIOKOH, TPSACH, HUTEH,
’KTYTOB, ODUEHTHPOBAHHBIX OTHOCHTEJILHO OJHON M3 MPOCTPAHCTBEHHBIX OCEHL.

ApmupoBaHHe B JBYX HAIpPaBICHUSIX, WU IUIOCKOCTHOE (puc. 5.2, 0),
JIOCTUTAETCs YKIIAJKON TKAaHBIX BHUJIOB HAIOJIHUTENS, a TAKXKE OJHOHAIPAB-
JeHHBIX (puc. 5.2, @) ¢ MOCIOWHBIM U3MEHECHUEM HAIPABJICHUS YKJIAJIKUA Ha
NEPICHIUKYIISIPHOE.

CTpyKTypa apMUpOBaHHS B TPEX HAMPABICHUSAX JOCTUTaeTCs JUOO Co-
3laHMEM KapKAaCHOM WJIM COTOBOW KOHCTPYKIIMU HamoiHUTENs (puc. 5.2 6),
00 MCIOIB30BaHUEM BOJOKHUCTBIX HATOJHUTENECH BOWJIOYHON MOpdOoII0-
ruu (puc. 5.2, 2). Bo3MOXHbI 1 KOMOMHHUPOBAHHBIE CTPYKTYPhI, COBMEIIAI0-
e 0co0eHHOCTH cXeM (puc. 5.2, a u 2).
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Puc. 5.2. Cxembl CTpYKTYp apMUPOBaHUS:
@ — OJTHOHAIPABIIEHHOE; O — B JIBYX HAINIPABICHUAX; 68 — B TPEX HAIIPABICHHSAX;
2 — B3aUMHO HENPEPBIBHOE B TPEX HAIIPABICHUAX

ApMupoBaHUE B JIBYX HalpaBJCHUSX SBISETCA, MOXKaIyWd, Hanboiee
pacIpoCTpaHEHHbIM. TaK MOJy4YarOT Pa3IMYHbIE JINCTOBBIE CIOUCTHIE ILIA-
CTUKH — TEKCTOJIUTBI, TETUHAKCHI, HAMOTOYHBIE U3JENUA U Ap. TeXHOIOTHs
CJIOUCTBIX IJIACTUKOB MPUMEHSETCA U Ul MOJIY4YEeHUs THOPUAHBIX M3JIEIHNA —
(OIBIUPOBAHHOTO TEKCTOJINTA, CTEKJIO- M YIJIEIIACTUKOBBIX TPyO, METasio-,
yrie- U CTEKJIOMIACTUKOBBIX 000I0YEK.

5.5. OcHOBHBIC 0COOCHHOCTH TEXHOJIOIHH

OC0OEHHOCTH TEXHOJOTHUU OMPENCISIIOTCS TEM, YTO B OOJBIIMHCTBE
CJIy4aeB, 32 MCKIIOUEHHUEM MPOU3BOJICTBA JINCTOBBIX MaTEpUaJIOB, MOJIyYe-
HUE apMHUPOBAHHOTO IJIACTHUKA TEXHOJOTUYECKU COBIAJIAET C MPOM3BOJI-
CTBOM u3jaenuid u3 Hero. M3 nmonydabpukara B BUAEe HANOJHUTENS, MPOMU-
TAHHOTO HE OTBEPXKIEHHBIM CBSI3YIOIIMM TE€M WJIM WHBIM METOOM, TOJyda-
IOT 3arOTOBKY W3JIEJIHS, KOTOpasi 3aTeM B Pe3yJbTaTe XUMUYECKON peakiuu
OTBEPKJICHUS WIH B Pe3yJIbTaTe 3aTBEPJCBAHUS MPU OXJIAKICHUH MTPHOOpPE-
TaeT CBOMCTBA BBICOKOTIPOYHOI'O apMHUPOBAHHOTO TutacTuka. KadecTtBo mpo-
MUTKYA HATIOJHUTEIS CBSA3YIOUIUM B PEIIAIOIIEH Mepe OmpeessieT CBOWCTBA
MOJIy4aeMOro MaTepuana u u3eusl.
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Pa3nuyator 1Ba OCHOBHBIX METOAA MPOMHUTKH, YCIOBHO HAa3bIBAEMBIC
«MOKDBIM» U «CYXUMY.

«MoKkpbli» METON BKIFOYAET MPOMUTKY BOJIOKHA KUIKUM OJIMTOMEPOM
WIM TIOJIMMEPOM HEMOCPEACTBEHHO Tiepea O(OopMIEHHEM 3aroTOBKHU
n3aennsi. CTOMMOCTh IPOU3BOJICTBA MPOAYKLIHH MO «MOKPO» TEXHOJIOTHUH
IPUMEPHO BTPOE HIDKE, 4eM MpH «cyxoi». Kpome Toro, obecrneunBaetcs
BBICOKAsi MOHOJIMTHOCTh U TA30HEMPOHUIIAEMOCTh u3enuil. OJHaKo U HEel0-
CTaTKOB y ATOro meTojaa Hemano. OCHOBHBIE U3 HUX: HE BCE OJIUTOMEPHI U
MOJIMMEPHI MOXHO MEPEBECTU B TEKYUYEE COCTOSHUE C BSI3KOCThIO, JOCTATOU-
HOM JUIsl OCYILIECTBIIEHHSI ITpoLiecca MPOMMUTKHU; caM MPOLIECC COPOBOKIAECT-
CSl 3HAYUTEIbHBIMU TEXHOJIOTUYECKUMHU TOTEPSIMUA CMOJIBI U TOJIUMEPA; He-
BO3MOXHO TOYHO KOHTPOJUPOBATH KOJUUYECTBO CBS3YIOIIEr0, HAHECEHHOTO
Ha HAIOJHUTENb, B TOM YUCJIE B PA3JIUYHBIX YaCTAX MOJy4aeMOW 3aroTOBKHU
U3JIETH.

[To «cyxoti» TEXHOJIOTUU CHaudajia U3roTaBIMBAIOT MoJydadbpukat mnpo-
MUATKOM HAMOJIHUTEISI PACTBOPOM CBSI3YIOLIETO (JIAKOM) C MOCIEAYIOIIEN €Tr0
CYLIKOW JJig yHnajieHWus pacTBOpUTENSA. 3aTeM cyxoil momydadpukar (mpe-
mper) mnepepadaThiBalOT B 3arOTOBKY M3JIETHUs, KOTOPYIO Jajee TepMoolpa-
0aTHIBAIOT MPU TEMIIEPATYpPE, MPEBHIIIAIOIICH TOUKY TJIABJICHHUS CBA3YIOILIETO.

OCHOBHBIMU HEJOCTATKAMHU «CYXOIr0» METOJa SBIISIIOTCS CIIOXHOCTH
MOJIHOTO YJIaJICHUs] PACTBOPUTENS] M TMPENPEra; HEBBICOKAs IJIOTHOCTh
HaMmoTku. O0a HemocTaTKa MPUBOAST K CHIDKCHHIO MPOYHOCTA U MOHOJIUT-
HOCTH APMUPOBAHHOIO IUIACTUKA U U3JeNnii. BMecTe ¢ TeM «CyXoi» METOH
o0JafaeT U CyIIECTBEHHBIMU JTOCTOMHCTBAMH. JTO YHUBEPCATHHOCTH IO UC-
MOJIb3YEMbIM CBSI3YIOIIMM, YIIPOIIEHUE BAPbUPOBAHUS COCTABA CBA3YIOIIETO,
TOYHOE JI03UPOBAHME €0 HAHECEHHUs Ha HAIOJIHUTEIb, OTJEICHUE MpoLecca
MPOMUTKU OT MPOU3BOJICTBA U3JEIUS, BOBMOXKHOCTh HUCMOJIb30BAHUSI BHICO-
KOMPOU3BOAUTEIBHBIX METOJIOB TOJIYYEHHUs] TIperpera, CyleCTBEHHOE
YJIYUYIIIEHUE CAaHUTAPHBIX YCIOBHUM MPOU3BOJICTBA.

Metoabl U3roTOBJICHUS U3CTUNA U3 apMUPOBAHHBIX TIJIACTUKOB BEChMa
pa3zHoo0Opa3Hbl MO alnapaTypHO-TEXHOJOTUYECKOMY O(OPMIICHUIO U 3aBU-
CAT OT (DOPMBI U pa3MEpPOB M3JICNHMs, THUIA BOJOKHUCTOTO HAMOJHUTENS U
cBs3ytomiero. Bece Metonbl (popMoBaHUS M3EIUM M3 apMUPOBAHHBIX I1Jia-
CTUKOB MOTYT OBITb B CAMOM OOIIIEM BHUJI€ Pa3/IeJICHbl HA OTKPBITHIC U 3a-
KPBITHIE.
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K OTKpBITBIM OTHOCSITCSI METOJIbI KOHTAaKTHOTrO (hOPMOBAHUs, HaIblIe-
HUS, HAMOTKH, IIEHTPOOEKHOTO (POPMOBAHUS U PSAJ IPYTUX, MPEACTABIISIO-
X CO0O0M pa3sHOBUIHOCTH MEPEUMCIECHHBIX. B 3THX MeTO1ax UCIONIb3yeTC s
oJiHa (popMOOOpa3yrolIas MOBEPXHOCTh. BelieicTBrE 3TOTO 3HAYUTENBHO 3a-
TPYJAHEH KOHTPOJb 3a MOJYyYEHHUEM 33JaHHOTO OOBEMHOTO COJIEpKAHUS BO-
JIOKHUCTOTO HAITOJIHUTEIISI B KOMITO3UIINH, TaK KaK TOJIIMHA CTEHKH U3/1ETUs
ABJISIETCS (YHKIMEH psiia mapaMeTpoB, K YHUCITy KOTOPBIX OTHOCHUTCS BSI3-
KOCTb CBSI3YIOIIETO, YIIPYTOCTh BOJIOKHUCTOTO HAIOJHUTENS, KOHCTPYKTHB-
HBbIE OCOOCHHOCTH YCTPOWMCTB, UCIOJIB3YEMBIX ISl JIOKAIBHOTO YIIJIOTHEHHS
HAIOJIHUTENS U JIp. JlomoJHUTeIbHOE YIDIOTHEHHE CBOOOTHON TTOBEPXHOCTH
u3enuii, (GOpPMyeMBIX OTKPBITHIM CIIOCOOOM, TO3BOJISET MOBBICHUTH CTa-
OMJIBHOCTH TEXHOJIOTHH M YIYUYIIUTh X Ka4yeCTBO.

K 3akpbITBIM MeTOJaM OTHOCSITCS IPEeCCOBaHUE, MH)KEKIIMOHHOE (op-
MOBaHHE, TPOTSHKKA. Bes moBepxHOCTh m3aenusi GopMyeTcss B KOHTaKTe C
COOTBETCTBYIOIIMMHU 3JIeMeHTaMu (GopMmbl. Kak mpaBuio, mpu 3aKphITOM
dbopMoBaHNHN HE TpeOyeTCs JOMOJHUTEIBHOM OOpaOOTKH MOBEPXHOCTU M3-
JIENTUI ¥ TOCTUTAETCS 3HAYUTETIHHO 00JIee BHICOKAsi TOYHOCTD TOJIIHUHBI CTEHOK.

Bua v cBOMCTBa apMUPYIOLIETO HAMIOJHUTENS B 3HAYUTEIbHOU CTETICHU
npeaonpeacisitoT BeIOop Meroaa dhopmoBanusa usaenuit. [Ipu ¢popmoBanuu
U3JIeNTM U3 apMUPOBAHHBIX TUIACTUKOB BOJIOKHUCTHIN HAIMOIHUTENb, Kak
MpaBUJIO0, MAJOMOJBIDKEH, a CBs3yIollee O0JaacT XOpOIIeH TEeKydecTho.
D10 TpebyeT BHUMATEIBHOTO MOAXOJa K BBHIOOPY AaBJicHUS (POPMOBAHMS.
[Ipu MCTOIB30BaHUM CBS3YIONINX, HE BBIACIAIONINX JICTYYHE MPOAYKTHI Ha
CTaJNM OTBEPXKICHMUS, NaBieHUE (HOpMOBaHUSA OYyAET OMPENENsATHCS TOJIBKO
nehopMaTUBHBIMIA CBOWCTBaMHU BOJIOKHUCTOM 3arOTOBKH, T. €. CTETICHBIO €¢
YIUTOTHEHUSI.

[Ipy MCTIOIB30BaHUM K€ CBS3YIOIIMX, OTBEPKIAIONINXCS MO TMOJMKOH-
JICHCAIIMOHHOMY MEXaHU3MY C BBIJCICHHEM Ta3000pa3HBIX U JKHIKUX IPO-
TyKTOB pEaKIuu, naBjieHne (GOpPMOBaHUS CIEAyeT BHIOMPATh C YIETOM HH-
TEHCUBHOCTH 3TOTO SBJICHWS HA Pa3HBIX CTAIUAX Tpollecca BO BPEMEHH,
a TaKXe C YYETOM BO3MOXKHOTO JIaBJICHHs, BOSHUKAIOIIETO B PE3yibTaTe
STUX BBIJCICHUHN B 3aMKHYTOH opMe Win B (hopMe, KOHCTPYKIIHS KOTOPOM
oOecIieuynBaeT yAaJeHHE TOJIBKO YacTH JIETYYHX IMPOJYKTOB OTBEPXKICHUSI.
Kpome Toro, KoHCTpyKIus (HOPMBI TOHKHA 00ECIIEYUTh CTA0UILHOCTD pa3-
MEpOB U3JIeTHUs TOJ JCHUCTBHEM JaBJICHUS MPOAYKTOB PEAKIINU, BBIJICITHB-
IIUXCsI TIPY HAarpeBe, ¢ TeM, 9TO0BI 00ecTieunTh (OPMOBAHUE U3ICITHH.
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6. MATEPUAJIBI 1 U3JIEJIUSA U3 IVIACTMACC

6.1. CiocoObI M3roTOBJIEHHS MATEPUATIOB U U3/1eJINii U3 IMJIacTMACC

W3rotoBieHne TOJUMEPHBIX MaTepUaIOB M M3JCIIUN BKJIFOYAET MOATO-
TOBKY CBIPhEBBIX KOMIIOHEHTOB, UX JIO3MPOBAHKE, TIEpeMeITuBanne, GopMo-
BaHHE U CTAOUIIU3ALIUIO.

[TomumepHble MaTepuanbl W W3ACIWS HW3TOTABIMBAIOT CICAYIOIIUMHU
criocobaMu: KallaHIPUPOBAHUEM, SKCTPY3UEH, TUTHEM IO IaBIIEHUEM, TEp-
MoGOpMOBaHUEM, CBAPUBAHUEM, CKIICMBAHUEM, IPOMA3HBIM CITOCOOOM.

Br16op MeToz1a B KaKIOM KOHKPETHOM CITy4ae ONPEACISIETCS BUIAOM H
CBOMCTBaMH HM3rOTaBIMBAEMOT0 MaTepHalia, COCTABOM KOMIIO3UIIMHU, CBOM-
CTBAMU BXOJSIIErO B HEE ITOIUMEpA.

[Ipu sanvyesanuu (kanamopuposanuu) wnznenue GOpMyrOT B 3a30pe
MEXy BpaIlaroniMUCS BaJIKaMU CTCIMaIbHOW MamuHbI-KanaHapa. [Toaro-
TOBJICHHAS! KOMITO3UIINS TOJAETCS B 3a30p MEXKAY ABYMSI BEPXHUMHU BaJKaMH.
[Ipoxoxs mocienoBaTenbHO Yepe3 3a30phl KaJaHapa, OHa OCBOOOKIACTCS OT
BO3/lyXa, OKOHYATENIbHO YIUIOTHSETCS, TUIACTU(UIIUPYETCS U BBHIXOJUT B BU-
JIe HETPEpBIBHOM JIEHTHI TpeOdyemoro cedeHus. Kananopupoeanue — OIUH
HanboJiee MIMPOKO PACIPOCTPAHEHHBIX METOJOB MepepabOoTKH TepMOILia-
CTUYHBIX KOMMO3UIMNA. VM TTONIB3yIOTCS TIPH U3TOTOBJICHUH TTOJTMBUHUIIXIIO-
PUIHOTO W PE3WHOBOTO JMHOJICYMOB, TOJWBUHUIXJIOPUIHBIX U KyMapOHO-
BBIX TIJTUTOK JIJISL TIOJIOB, IMOJUATHIICHOBOU M IMOJIUBUHIIIXJIOPUIHON TIJICHOK,
JIUCTOB M3 MOJMU300yTHUJIEHA U APYTUX IMOJIUMEPHBIX MAaTEPHAJIOB.

[Ipu sxcmpysuu n3nenusM TPUAAIOT ONPEACICHHBIN TPO(IIb, TPOIaB-
JMBas TEPMOIUIACTUYHYIO TOJTUMEPHYIO KOMITO3UIINIO, HAXOASIIYIOCS B BSI3-
KOTEKYy4eM COCTOSIHUH, CKBO3b (hOPMYIOLIYIO TOJOBKY 3KcTpyaepa. [Iporecc
W3TOTOBJICHHS W3JCIUNA DKCTPYJAECPOM CBOAUTCS K ciemyromiemy. [lomumep-
Hass KOMIIO3UIIAS B BUC TPaHyJ (Yallle BCET0) HEMPEPHIBHOM JICHTHI WJTH T10-
polIIKa Yepe3 3arpy304Hblii OyHKEp MOCTyINaeT B UMIMHAP SKCTpyaepa, 3a-
XBaTBIBACTCS IITHEKOM W TIPOJBHTraeTCs K popmyroreii rojoske. [1pu mpoxox-
JCHAH BJOJb MWJIMHJpPA MaTepyal MOCTEIIEHHO HAarpeBacTcs, TOMOTCHU3HPY-
€TCI U TEePEXOAUT B BI3KOTEKydee COCTOSHHE. 3aTeéM OH IPOAABIIMBACTCS
CKBO3b (DOPMYIOITYIO TOJIOBKY, U3 KOTOPOH BBIXOAUT B BUJIE M3CIHUS 3aJaHHO-
ro npoduisi. CkopocTh BbIXoAa uzfenus koiedsercs ot 0,5 mo 15 m/mus.
MeTomoM PKCTPY3WHM H3TOTaBIIMBAIOT JMHOJIEYMBI, IMOTOHAKHBIC H3JIEIH,
IUICHKHA, TPYOBI, JTUCTOBOW BHHMILIACT, TIOJHUIIPONIIICH W yAapONPOYHBIN
MOJINCTHPOJI. DTHUM K€ METOJIOM MOXKHO OCYIICCTBIISATh T'PaHYIUPOBAHHE
MOJIMMEPHBIX KOMITO3UIIH.
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Jlumve noo dasnenuem — 310 Tpoliecc GopMOBaHUS U3ACIHI U3 TEPMO-
IUIACTUYHOM TMOJMMEPHON KOMIIO3UIIMH, JTOBEJCHHON JO BSI3KOTEKYYETO CO-
CTOSIHUS, WHXKEeKIued B ¢opmy. [loprus pacriaBieHHOW MaccChl, MOTydae-
MOI B JIMTHEBBIX MAalllMHAX, MO/ JaBJICHUEM BIPBICKUBAETCS B GHOpMy, Tae
oxJaxaaercst u ObICTpo 3aTBepjeBaet. [Iporecc npons3BoACTBa U3EIUIN aB-
TOMAaTU3UPOBAaH. METOIOM JUThS MOJI JABJICHUEM MU3TOTABJIUBAIOT MOJIHUCTU-
POJIbHBIE TITUTKU J1J11 OOJUIIOBKU CTEH, BEHTUJISIIUOHHBIEC PEIIETKH, COCIUHMU-
TENbHBIC JCTANIM JJI TPYO, IBEPHBIE PYUKH U HEKOTOPBIE IPYTHE U3JICIHUSL.

Tepmoghopmosanue niacmmacc TPOU3BOJST BaKyyMHBIM U ITHEBMATH-
yeckuM meronamu. [Ipu BakyymMmHOM TepMOhOpPMOBaHUU U3AEIUS (POPMYIOT
Ha CIEHHAIBHBIX BaKyyM-(DOPMOBOYHBIX MalllMHAX WJIM YCTaHOBKaX, KOTO-
pbi€ B 3aBUCUMOCTH OT BHJIa MPUMEHSIEMbIX ()OpM MOTYT pabOTaTh MO Hera-
TUBHOMY WJIM MO3UTUBHOMY NpuHUMNY. [Ipy HeratuBHOM (hOpMOBaHUU JIH-
CTOBYIO 3arOTOBKY YKJIQJIbIBAIOT Ha (POpMy, TUIOTHO MPUKUMAIOT MO MEpH-
METPY M HarpeBaroT J0 IUIACTUYECKOro cocTosiHusA. Uepes kaHambl B (hopMme
OTKa4YMBAIOT BO3/YX, HAXOMASIIUICS B €€ TOJIOCTH. ATMOC(EPHBIM JaBICHU-
€M 3aroTOBKa TUIOTHO MpHXKUMaeTcsa K popme u nmpuodperaer e€ KoHpury-
pauuto. [locne HEMPOAOIKUTEIBHON BBIACPKKHU ITOJ BAKYYMOM U OXJIAXIC-
HUS XOJIOJHBIM BO3JYXOM T'OTOBOE U3/IEINE BEHIHUMAIOT U3 (DOPMBI.

B mpouecce mo3utuBHOro (hOpMOBaHUS JIMCTOBYIO 3arOTOBKY 3a)KMMa-
I0T B paMe, pacrojioKeHHOU Hall popMOI U Takke HarpeBaroT. 3ateM dopma
MOJHUMAETCS BBEPX, AehOpMUPYS MPU 3TOM 3aroTOBKY. Bo3ayx, ocTaBimii-
Csli MEXAYy 3aroToBkod M (opmoi, oTkauuBaroT. Kak um mpu HEraTMBHOM
dbopMoBaHUU, 3aroTOBKA TOJ BJIUSHUEM aTMOC(HEPHOTO IABICHHUS TUIOTHO
NpUXKUMaeTcsl K nmopepxHoctu Gopmbl. [locne oxyaxkaeHus u3neaust U OT-
KJIFOYEHUS BakyyMa (DOpMy OITyCKaIOT BHU3, a U3JI€JIM€ BEIHUMAIOT U3 PaMBbl.
B oTinune oT BaKyyMHOro, Ipu MHEBMOTEPMO(DOPMOBAHUU PA3MSITUCHHBIC
3arOTOBKM MPEBPAIAIOTCS B U3AEIUS C MOMOIIBIO CKATOTO BO3ayXa.

B 3aBHUCMMOCTM OT CBOMCTB W TOJIIMHBI 3arOTOBKHU MPOJIOJIAKUTEIIb-
HOCTh U3TOTOBJIEHUS m3aenusa coctasisieTr 120—-240 ¢c. DTuM METOIOM MOJIb-
3YIOTCSI MIPU TIPOU3BOJICTBE BaHH, YMBIBAJILHUKOB, PAKOBHH, CMBIBHBIX Oau-
KOB U JIPYTUX MOJIOOHBIX U3JICTUH.

IIpeccosanuem W3rOTaBIMBAIOT U3JCIUS HA OCHOBE TEPMOPEAKTUBHBIX
MOJUMEPOB. B 3aBUCHMOCTH OT BUJA M CBOMCTB MCXOJHBIX KOMIIO3UIIHM,
MOJIy4aeMOro MaTtepuaia Uid U3Jeius, UX MPeCcCyT B CIEHUAIbHBIX TOps-
gux ¢opmax (mpecc-hopmax) Wi HETOCPEACTBEHHO MEXIy 00OTPEBAaEMBbI-
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MU TUIMTaMUA MHOTO3TaKHOTO Tipecca. [Ipu 3agaHHbIX TeMnepatype u JaBiie-
HUW MPECCYEMBIII MaTeprall BhIIEPKUBAIOT B TEUEHHUE ONPEIEIICHHOTO Bpe-
MEHH, TOCJIe 4Yero oxjaxnaaiT. Hampumep, npu (GopmMoBaHHUU IpPEBECHO-
CJIOMCTBIX TIJIACTUKOB Ha OCHOBE (heHOJIO(POPMANIbIETUIHOTO CBS3YIOIIETO
ontuMasibHas Temneparypa cocrapisger 145-150 °C, naBnenue 15-16 Mlla,
BpeMsl BeIIepKKH 240—-360 ¢ Ha eNUHUITY JIaBICHUSA. DTHUM CIIOCOOOM TONTY-
YaloT CJIOUCTHIC TJIACTUKU: JIPEBECHBIM U OyMaKHBIN, TEKCTOJIMT, CTEKJIO-
tekctonut, JJCII n JABII.

Ceapka u cknreusaHue — 3TO MpollecC 00pa30BaHUs MPOYHOTO HEPA3b-
€MHOI'0 COEJIMHEHUS IBYX WM HECKOJBKUX 3aroToBOK Tepmoctara. Cyte-
CTBYET HECKOJIbKO CIIOCOOOB CBApKHU: TOPSYUM Ta30M, HArpeTbiM HHCTPY-
MEHTOM, TPEHUEM, TOKAMH BBICOKOUW 4acTOThI U Jip. Céapky MPUMEHSIIOT JJIsI
COCIMHEHUS TEPMOIUIACTUYHBIX TJIACTMACC, a CKIeusaHue — KaK JJisi TePMO-
IJJACTUYHBIX, TaK U TEPMOPEAKTUBHBIX I1acTtMacc. KieeM mns Tepmoruia-
CTUYHBIX MacC MOXET OBbITh OPTaHUYECKUIN PaCTBOPUTEIb, KOTOPBIN CIOCO0-
CTBYEeT HaOyXaHHWIO KOHIIOB JETaJei, KOTOPhIE CAABIUBAIOTCS, M MPOUCXO-
IUT UX CIIUIAHUE NPHU JaBJICHUU. TaKMMU METOJAMH MOJb3YIOTCA ISl CO-
eAUHEHUs TPYO, COeTMHUTEIBHBIX JIeTajel K HUM, MPU YKIIaJIKe JTUHOJIEYyMa,
PAa3IMYHBIX EMKOCTEH U T. II.

Hanvinenue — 310 coco0® HaHECEHUs Ha MOBEPXHOCTh CTPOUTEIIBHBIX
U3JIeTUA U KOHCTPYKIIMH TMOPOIIKOOOpPa3HBIX MOJUMEPOB, KOTOpPHIE, pac-
TUIABJISISICH, TPUIUTIAIOT K HEHM, a MPU OXJAKIECHUU O0pa3yloT MPOYHYIO
wieHKy. Hambuienne co3aet 1eKopaTUBHOE, aHTUKOPPO3UHHOE MTOKPHITHE.

Pexxe B MpoM3BOACTBE MOJIUMEPHBIX MATEPUATIOB MPUMEHSIOT TAKUE Me-
TOJbI, KAK HAMOTKA, HETPEepPbIBHOE (hOPMOBAHUE, IIEHTPOOCIKHOE JIUThHE, aB-
TOKJIaBHOE (hDOPMOBAHMUE.

6.2. MaTepuaJbl ¥ U31eJ1usl 1J1s1 M0JI0B

Cpenu pasidyHBIX BHUJOB MAaTE€pUAJIOB IOJMMEpPHBIE B HAMOOJIbIICH
CTETNICHH OTBEUAIOT BCEM TPEOOBAHUSIM, TIPEIBSABISIEMBIM K TTOKPBITUSM TOJIOB.
OHHU U3HOCOCTOMKH, KPACUBBI, THTHEHUYHBI U TE€XHOJOTUYHbI, 3aTPAThl Bpe-
MEHHM U TpyJa Ha YCTPOMCTBO MoJia W3 MOJHMMEPHBIX MaTepUaliOB 3HAYH-
TenbHO (B 5—10 pa3) HuKe, 4eM y TPaJUIIMOHHBIX MAaTEPHUAJIOB.

JI1s1 MOJIOB MPUMEHSIOT PYJIOHHBIE, TIMTOYHBIC MOJMMEPHBIE MaTepHUa-
JIbI, @ TAKKE MACTUKH JIJI1 YCTPONCTBA OECIIIOBHBIX MOKPBITHI MOJIOB.
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Pynonnvle mamepuansi 01151 non108 — 3T0 pa3HOOOpPA3HbIE BUABI JIMHOJIE-
yMOB. BriepBbie nmuHONIeyM mosiBIIICS B KOHIIe XIX B. U mpeacTaBiisi codou
rpyOyI0 TKaHb, MOKPHITYIO CJIIOEM IIACTUYECKON MacChl HA OCHOBE BBICHIXa-
IOIIMX PACTUTEIBHBIX Macell (JbHSIHOT0) U MTPOOKOBOM MYKU. DTHU CHIPHEBBIE
MaTepualibl U Jalu Ha3BaHUE JIMHOJIEYMY (JIbHsIHAsA TKaHb, Macio). B HacTo-
sAlee BpeMs MOAOOHBIN JIMHOJIEYM, Ha3bIBAEMbIN aJIKUAHBIM WU TIudTaie-
BBIM, BBIITYCKAIOT B OTPAHUYEHHOM KOJIMYECTBE.

B 3aBucuMoOcTH OT BHAA NMPUMEHSEMOro MOJMMEpa B JIMHOJEyMax HX
pa3nuyaror:

— Ha MOJUBUHWIXJIOPUIHBIE;

— rnu@TaneBble;

— KOJUIOKCHJINHOBBIE;

— PE3UHOBBIE.

ITo ctpykType:

— Ha 0E€30CHOBHEIE;

— TKaHEBOW, BOMJIOYHON WIIM APYrOol MOJAOCHOBE (OJHOCIOMHBIE U MHO-
TOCJIOMHBIE).

OHU MOTYT UMETh ITOBEPXHOCTH:

— OKpAIIEHHYIO B Pa3JINYHbIC [IBETA;

— TJIAJKYIO0, C Y30POM;

— OJIECTAINYIO;

— MaTOBYIO;

— TUCHEHYIO.

Tonusununxa0puoHblil 1UHOIEYM A3TOTABIUBAIOT TPpeMs (KaJaHPOBBIM,
NPOMa3HbIM, IKCTPY3UOHHBIM) crocobamu. JIuHoIeyMbl 0e3 MOJTOCHOBBI
bOpPMYIOT KanaHOposblM U IKCMPY3UOHHbLIM criocobaMu. B MHOTOCIONHOM
JIMHOJIEYME B COCTAB MAaCChI JJIsl JIMLIEBOTO CJI0s1 0OBIYHO BBOJAUTCS B 2—3 pa-
3a 0OJIbllIE MOJMMEpPa U COOTBETCTBEHHO MEHbILIE HANOJHUTENEH, YeM IS
HUKHUX cjoeB. [Ipu mpou3Bo/icTBE MHOTOCIOMHOTO JUHOJEYMa MOJy4aroT
IUICHKW Pa3JMYHOrO HAMOJHEHHUS K OKpAacKe, KOTOPhIE 3aTEM CKJIEHBAIOT HA
crelMagbHbIX 0apabaHHBIX TIpeccax, riae pazsubaercs ycunue a0 0,3—1,5 Mlla
u Temneparypa gocturaer 170 °C.

[Ipu osxcmpysuonnom cnocobe NIMHOJEYMHAsi Macca HarpeBaercs, Iuia-
CTU(QUIIMPYETCS M HEMPEPHIBHO BBIJABIMBACTCS CKBO3b (DOPMYIOIIYIO TO-
JIOBKY 3KCTpy€epa.
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Ilpomasnou memooO WCTIONB3YIOT B TPOU3BOACTBE JMHOJECYMOB Ha
noAaocHoBe. [Ipu 3ToM MeToAe TMHOJIEYMHYIO NTACTY HAHOCAT HA JIBUKYIILY-
10CsI TIOJIOCHOBY C TOCJIENYIONIEed TepMOOOpabOTKON B KaMepax € YIUIOTHE-
HUEM Ha KanaHapax. B kadecTBe moJOCHOBBI HauOoOJie€ YaCTO MPUMEHSIOT
BOWJIOK, JIbHSIHBIE, IKYTOBBIE U IPYTHE BOJIOKHUCTHIE MATEPHAIIBI.

[IBX nuHOIEYM BBIITYCKAIOT B BUJE MOJOTHUIL UpUHON 1200-2400 MM,
TONMHOU 10 2,1 MM u nnuHOUM He MeHee 12 M. XpaHAT ero B pyJjoHax B
BEPTHUKAJILHOM IIOJIOKEHNH Npu TemIieparype He Huxke 10 °C. [IpukienBarot
JIMHOJIEYM K OCHOBAaHHIO XOJOIHOM OMTYMHOW U JPYTMMHU BUIAMHU MAaCTHK.

[Ipumensiercs [IBX nuHONEyM JUIsi HACTUIIKU TOJIOB B KWJIBIX, 0OIIIE-
CTBEHHBIX M IIPOU3BOJICTBEHHBIX 3aHUAX. He pekomeHyeTcs ucnonb30BaTh
€ro B NOMEMICHUAX C IOBBIIIECHHBIM BJIAJKHOCTHBIM PEXUMOM JKCILTyaTa-
L[MY, & TAKXKE€ B YCIIOBUSIX BO3ACHCTBUS a0pa3MBHBIX MATEpUAJIOB, )KUPOB U
Macell.

I'nugpmaneswiti (ankuomsiii) NpeACTaBIsseT cOOOM PYJIOHHBIA MaTepual,
BEPXHHUM CJIOEM KOTOPOIO SABJISAETCA JMHOJIEYMHas IAcTa, IOJIydaeMas W3
dTaneBoro aHruApUIa, MIUIEPUHA U MOAUPUIUPYIONIUX T0OABOK, a HUXK-
HUM CJIOEM — JKYTOBasi TKaHb. M3roTaBiauMBaIOT JIMHOJEYM HPOMA3HBIM
cnocobom. I monyyeHus Tak Ha3bIBAEMOTO MEYaTHOTO JUHOJIEYMa Ha JIn-
LIEBYIO IIOBEPXHOCTh IIOJIOTHA NEPE] MOJAYEH B TEPMOKAMEPY HAHOCAT OJI-
HOIIBETHBIN MJIM MHOTOLIBETHBIA PUCYHOK M3 MACIISIHBIX KPACOK WJIU JIaKOB.

Beimyckatot mmHoneyM B Bue nonoc mHou 15-30 m, mmpunron 2000 MM,
ToauHon 2,5; 3; 4 u 5 mM. [IpUMEHSIOT 111 MOKPBITUS MOJIOB B MOMEIIE-
HUSX KUJIBIX, OOIIECTBEHHBIX U MPOM3BOJCTBEHHBIX 3/IaHUM, HE TO/BEprae-
MBIX BO3/ICHCTBUIO a0pa3uBHBIX MaTE€pUaOB, KUCJIOT, LIENOYe U pacTBOPUTEINEHL.
Kpenar nuHojieyM K OCHOBaHUIO OMTYMHOM, OMTYMHO-Kay4dyKOBOW MacTH-
Kamu, kieeM OyctuiaTt. OCHOBHOM HEAOCTAaTOK MIM(TanIeBOro JMHOJIEyMa —
MOBBIIIEHHAS XPYINKOCTh, 0COOEHHO MPHU OTPULIATENILHBIX TEMIIepaTypax.

Konnokcununosuoiti nunoneym nNpous3BOAST OAHOCIOWHBIM 0O€3 MOJIOCHO-
BbI U3 KOJJIOKCUJIMHA, TUIACTU(PUKATOPOB, HAMIOJIHUTENIEH U MUTMEHTOB, CTa-
OMJIN3aTOPOB U 0053aTENIbHO AaHTUIIMPEHOB, TAK KAaK JIMHOJIEYM 00J1aJ1aeT Mo-
BBIIIEHHOW BO3rOPaEMOCTBIO. DTOT BHJ JIMHOJEYMa HMEET XapaKTEPHBIN
KpPaCHBIN WM KOPUYHEBBIN 1IBET U 00JaaeT BHICOKON T'MOKOCTBIO AaXKe MPH
OTPULIATENBHBIX TemIepaTypax. Ero BBITyCKalOT B pyJOHaxX JUIMHOM HE Me-
Hee 12 m, mupunon 1000—1200 MM u TommmHoM 2 MM. KOMIOKCUITMHOBBIM
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JIMHOJIEYM YKJIAJIBIBAIOT HA TBEPJOE, INIAJKOE OCHOBAHME HA KYMAapOHOKay-
YYKOBYIO WJIH KOJUIOKCUJIMHOBYIO MACTHKY.

Pe3unosuiii 1unoneym — IByX- WIK TPEXCIOWUHBIN PYJIOHHBIA MaTEpUall C
IJIaJIKOM JIIIEBOM MOBEPXHOCTHIO, BEPXHHUI €r0o CJIOM Mpe/CTaBIsieT coOon
pE3UHY, MOJIYyYaEMyI0 Ha OCHOBE CHHTETUYECKOTO KayyyKa, a HI)KHUU MO-
KET OBITh TPEX BUJIOB: 1 — OJIMHAPHBINA PE3UHOBBIN U3 APOOJICHON, YTUILHON
pe3uHbl U OUTyMa; 2 — OJMHAPHBIA WM JIBOWHOW PE3MHOBBIM HAa OCHOBE
CUHTETHYECKOTO Kay4yKa U PE3MHOBOW KPOIIKH; 3 — BOWJIOYHAS WIH NOPH-
cTtasg moaocHoBa. [lmmHa pynoHa cocrtasiser 12 m, mmpuna 1000, 1200,
1400, 1600 MM 1 TonmuHa 3 MM. Pe3MHOBBIN JMHOJIEYM 00JadaeT BBICOKON
BOJIOCTOMKOCTBIO U XUMUYECKON CTOMKOCTHIO, MAJIBIMU TEILJIO- U 3BYKOIIPO-
BOJHOCTBIO. MEXaHMYECKHE CBOMCTBA €r0 COXPAHSIOTCS B MHTEPBAIIE TEM-
nepatyp ot —2,5 g0 +80 °C. IIpumeHeHne pe3nHOBOro JIMHOJIEyMa OCOOEHHO
PEKOMEHIYETCSI B MOMEIICHUSIX C MOBBIIMICHHBIM BIIAXKHOCTHBIM PEKHUMOM
sKcIUTyaTaluu. Kpenar pe3uHOBBIM JIMHONIEYM K OCHOBAaHUIO PE3MHOOUTYM-
HOM, KyMapOHOKay4yKOBON 1 OUTYMHON MacTUKaMH.

HenocraTtkoMm pe3nHOBOro JMHOJIEYMa SIBJISIETCS CIIOCOOHOCTD K yBeJHye-
HUIO JINHEVHBIX Pa3MEPOB, UTO MOXKET CIIYKUTb IIPUUUHON €T0 BCITYUUBAHUS.

Bopconun — HeTKaHBIA IBYXCIOWHBIA MaTepral (BEpXHHU CIIOH — Tie-
TEJIbHBI BOPC U3 CUHTETUYECKOW MPSIKU, HUKHUN — MOJIUBUHUIXJIOPHUIHASA
IIEHOYHAsT OCHOBA). BOPCOJMH WM3roTaBIWBAIOT B BHJIC PYJIOHOB JTMHOM
10 50 M, mupuHOH 1 M U TonmuHON 5—6 MM. Ero mpuMeHSIIOT 7151 TOKPBITHS
MI0JIOB HEMOCPEACTBEHHO MO Ke1€300€TOHHOMY HJIM HECYIIEMY OCHOBAHHUIO
B JKHJIBIX U OOIIECTBEHHBIX 3JaHUAX C TIOBBIIICHHBIMUA aKyCTHYECKUMH U
TEMJIOTEXHUYECKUMU TPEOOBAHUSIMHU.

Ilnumounsle uzdenus MO CPAaBHEHUIO C PYJOHHBIMU OOJIAJAIOT PSIOM
IperuMyILEecTB: 00Jiee SIKOHOMUYHBI, TaK KaK COJEpXKaHUE MOJUMEpa B HUX
BCETJIa MEHBIIIE, YEM B PYJOHHBIX, JIETKO 3aMEHSIOTCS HOBBIMU Ha IOBpE-
AKICHHBIX WM W3HOLIEHHBIX YYacTKaX I0JIa; MO3BOJISIOT MOAOUPATh pa3HO-
oOpa3Hble MO IBETY W PHUCYHKY NOKphITHS. K HemocTaTkam MONIMMEpPHBIX
IUTMTOYHBIX TOJIOB OTHOCSITCSA OOJIBIIOE KOJMYECTBO ILIBOB, KOTOPHIE CHU-
AIOT JOJTOBEYHOCTh M TUTMEHUYHOCTh MOKPBITHS, U O0Jiee BBICOKASI TPY-
JOEMKOCTbh HACTUJIKHU IO CPABHEHUIO C PYJIOHHBIM.

Tonusununxnopuousie naumkyu BBITYCKAIOTCA 0€3 MOJAOCHOBBI U Ha TO-
PHUCTON TTOJOCHOBE, OHO- ¥ MHOTOCIOMHBIMH, TIONY)KECTKUMH U THOKHUMH,
OJIHOLIBETHBIMU W MHOTOIBETHbIMU. (DoOpMa IMIUTOK MOMKET OBITh MPSIMO-
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YTOJILHOU, KBaJpaTHOM, (GUTYpHOU; aKkTypa JHUIEBONU MTOBEPXHOCTH — TJIa-
KOM, pudieHON U TUCHEHOU. [ITUTKM M3TOTaBIMBAIOT KAIAHOPOBLIM U IKC-
mpy3uoHHbIM Memooom. Ilocne TepMocTadmiIn3aluy MOJIOTHO pa3pe3aeTcs
Ha MPOJOJIbHBIE MOJIOCHI POJMKOBBIMU HOXHHUIIAMU U MMOJAETCS HA IPECC IS
BBIpYOKH TUIMTOK. [IMMTKM MOXXHO BBIpYyOaTh TaKkKe W3 BBIOPAKOBAHHBIX
KYCKOB JIMHOJIEYMa.

OcHoBHble pazmepsl muTok: 150 x 150, 200 x 200 u 300 % 300 mm
TOJIIIIMHON 2 1 3 MM.

[IBX miauTku UCHONIB3YIOT JJISl MOKPBITHUS MOJIOB B KUJIBIX, OOILIECTBEH-
HBIX U MPOU3BOJICTBEHHBIX 3JaHUSAX. VX HE cllenyeT NPUMEHSATh B MOMENIE-
HUSIX C CUCTEMAaTUYECKUM YBIIAJKHEHHUEM, a TAKKE€ B YCIIOBUSAX BO3JCHUCTBUS
aOpa3uWBHBIX MaTEPHUAJIOB, YKUPOB U Macell.

Kymaponosvie naumku BBITYCKalOTCA HA OCHOBE MHIAECH-KYMAapOHOBOTO
nojumepa, miactTudukaTopa, HaroOJHUTENEeH U MUTMEHTOB. TEeXHOIOTUs UX
W3TOTOBJICHHU OfM3Ka K TexHojoruu mirotorieHus [IBX mmurok. Beimyc-
KalOTCS TNIUTKU C TJIQJIKON JTMIEBON MOBEPXHOCTHIO, TOIIIMHON 3 U 5 MM U
yarie Bcero kBaapaTtHbiMu 200 X 200 mm. Oxpacka MOXET ObITh OJTHOI[BET-
HOM M MHOTOLBETHOH (MpPaMOPOBUIHOM, Kpamuaroi). [Ipumenstor kymapo-
HOBBIC TUTUTKU JJISl IOKPBITHS MOJIOB B MTOMEIIEHUSIX OOIIECTBEHHBIX U MPO-
M3BOJICTBEHHBIX 3aHUN. B KUIbIX TOMax MX MOKHO MCIOJIb30BaTh JJIA KO-
PUIOPOB U KyXOHb. 3aIllpeIaeTCsd HACTWIIATh MOJIbl U3 KYMAapOHOBBIX TIJIUTOK
B ACJISIX, IETCKUX Cajlax, MIKOJaX, B 3JJaHUSIX C HHTCHCUBHBIM JABH>KECHUEM U
TaM, A€ BO3MOKHO BO3JICHCTBUE HA IJIUTKU MACEJL, )KUPOB, KUCIIOT U MIEJI0-
Yel, B IOMEIICHUAX C MOBBIIICHHBIM TEIUIOBBIM U BJIAXKHOCTHBIM PEXUMOM
JKCIUTyaTauuu. HerocTtaTkoM KyMapOHOBBIX IUIMTOK SIBJISIETCS NMOBBIIIECHHAS
XPYHKOCTb.

N3 gpyrux IUIMTOYHBIX MAaTEPUAIOB MOXHO BBIJICJINTh PE3UHOBBIE U
(GbeHONMMTOBBIC TUTUTKH, HO OHH, 10 CPABHEHHUIO C KYMapOHOBBIMHU U OCOOCH-
HO MTOJMBUHWIXJIOPUAHBIMU, TPUMEHSIOTCSI B CTPOUTENBCTBE PEXKE.

Macmuunvle mamepuansl — BA3KOTEKY4YHE TTOJIMMEPHBIE COCTABbI, HAHO-
CHUMBbIC MyTEM MOJUBA WA PACTBUICHUS HA Pa3JIMYHbIE OCHOBAHUS C MOCJE-
IYIOIIUM OTBEpJCBaHUEM. Takue MOKPBITUS TOJOB UMEIOT P MPEUMY-
IIECTB MEPEJ, MHOTMMM JIPYTUMH. TE€XHOJOTHMYHBI, OTJIMYAIOTCS BBICOKOM
XMMHUYECKOW CTOMKOCTBIO, JOCTATOYHOM MPOYHOCTHI0 U U3HOCOCTOMKOCTBIO,
TUTUEHUYHBI U yAOOHBI B 3KCIUTyaTauuu. M3 moJuMepHBIX MAaCTUYHBIX CO-
CTaBOB HanbOoOJiee pacHpOCTPaHEHbl BOJHbBIC AUCIEPCUU MOJMBUHUIIALICTATA
u sjarekcoB. Ouu comepxkar He MeHee o0 % monmmepa W MHUHEpPAITbHBIE
HAMOJIHUTEH.
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HeoOxoaumasi mOJBUAKHOCTE MACTHK JOCTUTAETCS pa30aBieHHEM BOIOM.
Hanocst ux Ha ocHoBanue mnona cioem 0,5-1 cm. Ilocne 3arBepaeBaHus
(0ObryHO 1-3 CcyT) 0Opasyercs CIJIOMIHOE OE€CIIOBHOE MOKPBITHE.

[TonuBHHUIALETATHBIE MACTUYHBIE TOJIBI IO CPABHEHUIO C JIATEKCHBIMH
00J1aat0T MEHBIIEH BOJAOCTOMKOCTHIO, MX HE PEKOMEHAYETCS IPUMEHSTH B
MPOU3BOJACTBEHHBIX IMMOMENICHUAX C MOBBIIMIEHHON BIIAXKHOCTBIO. BBICOKOM
BOJIOCTOMKOCTBhIO M MaJIOW MCTUPAEMOCTBHIO O0JaJal0T HAJIMBHBIC IMOJbI HA
OCHOBE 3MOKCUAHO-KAy4yKOBBIX KOMITO3UIIHM.

Jnst monydeHuss 0co0O0 YCTOMYMBBIX IMPOTHUB HMCTUPAHUS MOKPBITHIA
B KOMITO3UIIMM BBOJAT KOPYHJ WM HAXIAK, [ CHY>KEHHS TEIJIONPOBO/I-
HOCTH — JIPEBECHYIO WJIH IPOOKOBYIO MYKY.

6.3. OTaen0uHbIe MATEPHAJIBI U3 IJIACTMACC

OTtaenoynble MaTEpUAIbl U3 IJIACTMACC 110 CBOMM JEKOPAaTUBHBIM Kaye-
CTBaM, Pa3HOOOPa3UI0 PACIBETOK U PUCYHKOB, IPKOCTH KPAcoOK, a TaKKe I'-
TMEHUYHOCTU IIPEBOCXOAAT BCE APYrMe OTACIIOYHBIE MaTepuaibl. [l BHyT-
PEHHEU OTACIIKU CTEH U IOTOJIKOB IPUMEHSIOT PYJIOHHBIE, JIUCTOBBIE U IIJIU-
TOYHBIE MATEPHUAIIBI.

K 4gncity pyJIOHHBIX MaT€pUaiOB OTHOCATCS:

— MOJUBUHUIXJIOPUIHBIE TUIEHKU O€CIIOJOCHOBHBIE U MTOI0CHOBHBIE;

— JIMHKPYCT;

— MOIOIIMECS] U BOPCOBBIE 00OH.

lInenxku noausuHUIXIOpUOHbIE TPEICTABIAIOT COOOM LIBETHOW pYJIOH-
HBII MaTepualn C MeYyaTHbIM PUCYHKOM uiid 0e3 Hero. [1o cBeTonponyckHOM
CIIOCOOHOCTH Pa3MyaroT IJIEHKHA MPO3payHbIe, MOIYNPO3payHble U HEMpo-
3paunbie. [lo ¢aktype nHiIeBOl MOBEPXHOCTH — HA TJIaJKWE U TUCHEHBIE.
[To xapakTepy ThIJIbHON MOBEPXHOCTU — O€3 KIJIEEBOTO U C KJIEEBBIM CIIOEM.

J171st TUIEHOK Ha MOJAOCHOBE MPUMEHSIOT B KAUe€CTBE MOI0CHOBHI OyMmary,
XJIOMYaTOOYMaXXHYIO TKaHb, IEHOJIATEKC, MEHOMOMUBUHUIXI0pUA. M3roTas-
muBatoT [IBX menku 0€3 moJg0CHOBBI BaJIbIIOBO-KAJIAHIPOBBIM U IKCTPY3H-
OHHBIM CIIOCOOOM, a Ha MOJAOCHOBE — IPOMAa3HBIM.

JIGKOpaTI/IBHYIO 6630CHOBHYIO IUICHKY IIPUMCHAIOT B KAUCCTBC 3daHABC-
ceﬁ, ITOP, APAIIMPOBOK U IJIA 00TSDKKU BHYTPCHHHUX CTCH B 3daHUAX PaA3-
JIMYHOrO Ha3zHaueHMs. HakyienBaroT MiIeHKU Ha POBHYIO, XOPOIIO IMOATOTOB-
JICHHYIO ITOBCPXHOCTDH HCJIJIFOJIO3HBIM KJIICCM. IIneHku ¢ KJIEEBBIM CJIOEM B
AOITOJIHUTCIIbHBIX KIICAIINX MAaTCPpHaJIaX HC HYKIAOTCH.
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[TogoCHOBHBIE TUIEHKH MPUMEHSIOT IJIs OTAEJIKHM CTEH, MEPETOPOJIOK,
MOTOJIKOB, MEOETU B UJIbIX U OOLIECTBEHHBIX 3/aHuAX. [IneHku Ha 3ByKO-
V30JIMPYIOLENH DJIACTUYHOU IOJOCHOBE HCHOJIB3YIOT IIPEUMYLIECTBEHHO B
MOMEIIEHUSIX C MOBBINICHHBIMU aKyCTUYECKUMU TPEOOBAHUSIMU.

Jlunkpycm — Marepuan Ha OyMa)KHOU MOJIOCHOBE, JIUIIEBOM CJIOW KOTO-
pOrO BBIITOJHEH M3 AJKUAHOTO WM TNOJWBUHUIXJIOPUIHOIO IOJUMEPA.
B kauecTBe HamoJIHUTENS NPUMEHSETCS MPOOKOBAs WM JpEeBECHas MYKa.
[ToBepXHOCTH HAaHECEHHON MaccChl MPUIAIOT TUCHEHYIO (QakTypy. TexHono-
I'Ysl U3TOTOBJIEHUS B IPUHIIUIIE HE OTIIMYAETCS OT MPOU3BOJICTBA AIIKUIHOTO
nuHoneyma. JIMHKPYCT BOJOCTOEK, THTHEHUYEH, THUJIOCTOEK M TOCTATOYHO
npoyeH. [IpuMEeHSI0T TMHKPYCT 71 OTIAEIKH CTEH, IEPETOPOIOK, BCTPOECH-
HOM Mebenu, a TakKe B JKEeJIE3HOJIOPOXKHBIX BaroHax, METpO, KaroTax mapo-
xonoB. K ormenbiBaeMor moBepxHocTd Kperar kineem KMI mnu nekcrpu-
HOM, KaHU(OJTHHOM WM KyMapOHOBON MaCTHUKOM.

Morwwuecs 06ou — OTHEIOYHBIA MaTepran Ha OyMa)KHON TOJIOCHOBE C
JIMLIEBOM TMOBEPXHOCTBbIO, YCTOMYMBOM IMPOTHUB BIAKHOIO IIPOTUPAHMUS.
Jlnst 06pabOTKM JINLIEBOM MOBEPXHOCTU MPUMEHSIOT NUCTIIEPCUN CUHTETHYE-
CKHX IOJMMEPOB — IOJMBUHUJIALETATHOTO, MOJHAKPUIIOBOIO, Kay4yKOBBIE
JaTeKchbl, 0audy, Ka3eMHOBBIM Kiel, MmiacTu(uKaTopbl, MTUTMEHTHI, HAIOJ-
HUTENW, Jaku. Ha ThUIbHYIO CTOpOHY OOO0€B, BBIITYCKAE€MBIX C KJIEEBBIM
CJIOEM, HAaHOCST OOBIYHO MOJTMU300yTHIICHOBBIN KIICH.

JIuneBass MOBEPXHOCTh MOXET OBbITh 0€3 pUCYHKA, C MPOCTHIM WIIU

CJI0’KHBIM PUCYHKOM, TUCHEHOHU U TIISIHUEBOM. K OTIe/bIBaeMbIM MOBEPXHO-
CTsIM 000U KPEIAT KJICHCTEPOM U3 MIIEHUYHON MYKH, JEKCTPUHOM

[TonucTuponbHbIE TUIUTKA W3TOTAaBIMBAIOT U3 TPAHYJIMPOBAHHOIO TO-
JMMEpPA C HAMOIHUTEIISIMU, CTAOMIIU3aTOPaMU METOJIOM JIUThSI IO JaBJICHUEM.
Oty wmTku Jierkue (cpeanss miotHocts 1070-1100 kr/m?), BomocToiikue, 00-
JIAJAI0T JOCTATOYHON XMMHYECKOW CTOMKOCTBIO M TeIu1ocTOHMKOCcThIo 70 °C.
Beimyckator kBaapataeiMu 100 x 100 x 1,25 u 150 % 150 % 1,35 MM, npsamo-
YTOJbHBIMU U (pU30BBIMU. DaKTypa JUILEBON MOBEPXHOCTH TIIUTOK MOXKET
OBITh TJISIHIIEBOM WJIM MOJyMaTOBOU, pudIieHo.

[1nuTKU UCTIONB3YIOT 1711 OOJIMIIOBKU CTE€H W MEPEropoJOK B 3/IaHUSX C
MOBBIIICHHBIM BJIAJKHOCTHBIM PEXHUMOM SKCIUTyaTauu. M3-3a BICOKOW TO-
pIOYECTH WX HEJb3s MPUMEHSTH Il OOJUIIOBKH SJIEMEHTOB 3JaHUMU, Clie-
JJAHHBIX U3 CTOPAEMBbIX MAaTEPHUAIIOB.

[TonMBUHUIXJIOPUAHBIE TUIUTKU U3TOTABIMBAIOT U3 TEX KE MATEPHUAJIOB,
YTO W TUIATKH JJ1s1 T0JI0B. VX BhITycKaroT kBagpataeiMu 150 x 150 % 1,0 mm
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u 500 x 500 x 1,2 MM, OTHOIIBETHOM W MHOT'OIIBETHOM OKPACKH, C TJIaIKOMH,
prdIIeHON ¥ TUCHEHOM JTUIIEBON MOBEPXHOCTHIO.

[IpumMeHsArOT s OOJUIIOBKM CT€H B 3/IaHUSIX C HOPMAaJIbHBIMH, BIIAX-
HOCTHBIMHU U TEMIIEPATYPHBIMU YCIOBUSMH 3KCILTyaTallUH.

M3 THCTOBBIX MaTEPUAIOB MOIYYUIIU PACIIPOCTPAHEHNE:

— JIPEBECHO-CIIONCThIN IUIACTHK;

— OyMaXHO-CJIOUCTBIN TIACTHK;

— IPEBECHO-CTPYKEUHbBIC TIUTHI.

— IPEBECHO-BOJIOKHUCTBIE TIJTUTHI.

JIeKOpaTUBHBIN OYMAHNCHO-CIOUCMbLY NIACMUK, TIPEICTABISECT COOOM
Marepuas, KOTOPbIM U3rOTABIMBACTCA METOJIOM TOPSYEro MPECCOBAHUS Ta-
KETOB U3 MPONUTAHHOHN MOJIUMEPAMH clielnaibHOM Oymaru. [TonHbli maker-
3aroTOBKa COCTOMT OOBIYHO U3 ISTH CJIOEB: 3alIUTHOIO, IEKOPATUBHOTO, 0a-
PBEPHOTO, OCHOBBI M HWKHEro cios. llpuMmeHnsemyro misi IEKOPaTUBHOTO
cjiosi OyMary OKpaliMBaloT B PUCYHOK, UMUTUPYIOIIHUI IIEHHYIO MOPOY Jie-
peBa, KAMEHb, TKaHb.

J[CII — 5TO IIUTOYHBIN MaTepHal, U3TOTOBICHHBIN FOPSIYMM MPECCOBA-
HHUEM JIPEBECHO-CTPYKEUHBIX MACC, KOTOPBIE COEPKAT B CBOEM COCTABE I10-
JUMEpHBIE CMOJIBL. J[peBecHast CTpy»KKa — OCHOBHOM IO Macce KOMIIOHEHT.
Ee nmosny4yaroT U3 HEKOHAWIIMOHHOW JPEBECUHBI JIMCTBEHHBIX WM XBOMHBIX
nopor. CBS3YIOIIMM BEIIECTBOM CIIYyXKaT KapOamuaHble U (DEHOJbHBIC
nonumepsl. Kpome Toro, B coctaB Macc BBOAST aHTUCENTUKH, aHTUITUPEHBI
u ruapododmsaTopsl. JIpeBeCHO-CTPYXKEUHYI0O Maccy (POPMYIOT METOAOM
MPECCOBAHUSI WM AKCTpy3uu. [IpeccoBaHue NpoBOAMTCS MO AABJICHHEM
2,0-2,5 MIla u temneparype 140-160 °C Mex1y CTaaIbHBIMU JICHTAMHU.

Brinyckator [CII B Buae nuctoB mmmHou 1000-3000 MM, mmpunHOM
600-1600 MM, TonmuHoN 1-5 MM. B 3aBUCHMOCTH OT KauecTBa IMOBEPXHO-
ctu u (¢uzuko-mexannueckux cBoictB JICII BwImyckarT TpexX Mapok:
A — i1 IPUMEHEHUS B YCJIOBUSX, TPEOYIOIIUX MOBBIINIEHHON U3HOCOCTOM-
KOCTH (OTJIeJIKa TOPU30HTAIBHBIX TOBEpXHOCTEH); b — ncnonp3yembie B Me-
HEE JKECTKUX YCJIOBHUAX; B — nmpumeHseMble B KaU€CTBE MOAECIOUYHOrO MaTe-
puana. JICII mpuMeHsIOT JyIsl HACTUJIa TOJIOB, OOJIUIIOBKHM CTEH U NIEPEropo-
JTOK, U3TOTOBJICHUS JBEPHBIX MOJIOTEH, BCTPOCHHOM MeOemu.

JBII BeimyckaroT gnuHou 10 3—6 m, mmpuHor 10 1800 MM, TommmuHON
ot 2,5 (tBepapie) 10 16 mm (msarkue). [Ipumenstor JIBIT kak 00au110BOYHBIH
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Y TEIJIOM30JSILMOHHBIN MaTepUai I CTEH U MOTOJKOB BHYTPEHHUX MTOME-
IICHUH, 71 HacTUja oJioB. Y3 TBEpABIX TUIMT U3TOTABIMUBAIOT MEOEIb.

JBII mostydaroT ropssunM npecCOBAHUEM JIPEBECHO-BOJIOKHUCTBIX MaccC,
KOTOPBIE COAEPKAT B CBOEM COCTABE MOJUMEPHBIE CMOJIbI. OCHOBHOE ChIPhE
IUIS UX TIPOM3BOJICTBA — APEBECHBIE OTXOJbl MM HU3KOKAYECTBEHHAs HEJle-
JoBasi IpeBecuHa. [[peBecrHy B pyOMIIbHBIX MaIlMHAX MPEBPAIIAIOT B IIIEIY,
KOTOpYyI0 mpornapuBatoT (temmneparypa 150-155 °C u n30bITOUHOE [aBiie-
HUE), & 3aTE€M PACIIAPECHHYI0 W Pa3MATYCHHYIO ILIEMY pacIylIMBaIOT Ha OT-
JIEJIbHBIE BOJIOKHA. JIJIsI MOydeHusT TBEPIBIX WX MOTYTBEPABIX IUIUT CyXHUE
II0JI0THA YKJIQJABIBAKOT HAa OAJOHBI U IIPECCYIOT IpH AaBieHuu 5,5 Mlla npu
temriepatype 200-210 °C.

Cmexnonnacmuxy — TPyINNa IOJIUMEPHBIX MAaTEPUAIOB, B KOTOPBIX
HAITOJTHUTEJIEM SIBJISIETCSI CTEKJIOBOJIOKHO. B KadecTBe CBA3YIOIIMX KOMIIO-
HEHTOB JUISl MPOU3BOJICTBA CTEKJIOIUIACTUKOB NMPHUMEHSAIOT HEHACHIIIECHHbBIE
noJu3(PUPkI, 3MOKCUIHBIE, KpeMHUHOpranuueckue u (eHoiaopopmabie-
T'HJIHbIE TIOJTUMEPBL. DTH MOJUMEPBI 00JIaJal0T BBICOKOM aare3ueil Kk cTeKiio-
BOJIOKHY, XOpOIIEH CMayuBarollell CIOCOOHOCTBIO M JOCTATOYHO OBICTPO
OTBEpAEBAIOT O€3 BbIACICHUS JIETYYUX IPOAYKTOB.

BrinyckaroT Tpu pa3HOBUIHOCTH CTEKJIOIJIACTUKOB:

— JIMCTOBBIE MAaTEPUAIIBI C OPUEHTUPOBAHHBIM CTEKIIOBOJIOKHOM;

— JINCTOBBIE MaTepHUaJbl C PyOJIEHBIM BOJIOKHOM;

— JIMCTOBBIE MAaTE€PUAJIBI HA OCHOBE CTEKJIOTKAHU WJIM MaTOB.

bonp1ion MHTEpEeC NMPEACTaBISAIOT CTEKJIOILIACTUKN ¢ OPUEHTUPOBAHHBIM
BOJIOKHOM THNa CBAM (CTEKJIOBOJIOKHUCTBIA aHU30TPONHBIN MaTepuai). Ero
MOJIYHYarOT IIyTEM TOPSIYETO MPECCOBAHUS IMAKETA U3 JTUCTOB CTEKJIOIIIOHA.

CTeKJIOIIOH MNpeCTaBiIsieT coOOW TOHKME MOJOTHHUINA OJIHOHAMpPaB-
JICHHBIX CTEKJISTHHBIX HUTEW, CKICCHHBIX CIUPTOBBIMH pacTBOpaMu KapOa-
MUHBIX, 0yTBapO-()EHOIBHBIX WU IMOKCUIHBIX MTOJTHUMEPOB.

CkJenBaHuE CTEKJISTHHBIX BOJIOKOH ITPOU3BOJIUTCS B MOMEHT BBITATHBA-
HUSA uX 4Yepe3 (uiibepbl creknoBapeHHoW meun. [lommmep, oOBomakuBas
CTEKJISIHHBIE BOJIOKHA MPU BBIXOJAE U3 (PUibep, CIOCOOCTBYET COXPAaHEHUIO
YX MIEPBOHAYAJIbHBIX BBICOKMX MEXaHUYECKUX CBOWCTB.

OtanuntenbHass ocooeHHocTh CBAM — BbICOKass MeXaHUYECKas MPOY-
HOCTb, 3aBUCAIIASA OT BUJA Y KOJWYECTBA CBA3YIOLIETO, TOJIIHWHBI BOJIOKOH,
ux pacnonoxenusa. Haubonbiieir npounocteio obnanaer CBAM, u3roros-
JICHHBIN U3 BOJIOKOH JuamMeTpoM 14—16 MKM, yJIOKEHHBIX B OJJHOM Harpas-
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nennu. [Ipu TakoM pacrosioKeHUH BOJIOKOH mpeaes npouHoct CBAM npu
pactsokenun  gocturaet 950 MlIla, a cpenHsisi IIOTHOCTh COCTaBIISIET
1800—2000 xr/m>.

CTeKI0IIaCTUKH MOTYT OBITh ITPO3pPAaYHBIMU, TTOTYIIPO3PAYHBIMA U HE-
npo3padydbiMu. [Ipo3pauHble W MOJYNPO3pavYHbIE CTEKIOIMJIACTUKA B BUIE
MJIOCKUX M BOJIHUCTBIX JIMCTOB MCIOJIB3YIOT ISl OTpakJACHUM JICCTHUII, Oai-
KOHOB, YCTPOMCTBa MPO3PavyHbIX MEPEropoI0K, HABECOB U O(POpMIICHUS Ma-
JIBIX apXUTEKTYPHBIX (DOpM.

JlpesecHvie croucmule naiacmuky — IACTOBOM WIIU TJIMTOYHBINA MaTepH-
a1, TOJIYy4YaeMblil MyTeM TOpsSiYero MpeccoBaHUs JYIEHOTO IIMOHA, MPOIHU-
TaHHOTO noJiuMmepamu (heHosodhopManbIeTUIHBIA TOTUMEP, OAKEITUTOBBIN
nak u ap.). llInon B Buae nucros tonuuuon 0,3—1,5 MM nony4aroT JAyiieHu-
€M TIPEJIBAPUTEIIBHO paciapeHHBIX Kpsixkel Oepesbl, OyKa, OJIbXu.

JlpeBecHbIE€ CIIOMCTHIC TJIACTUKU B 3aBUCUMOCTH OT MOPSAJKA YKJIAIKH
mnoHa BeimyckaroT yerbipex Mmapok: HCII-A, JCII-b, ACII-B u JCII-T.
Pa3zmepsl nuctoB coctaBisitot: giauHa 0,7-5,6 M, mumpuna 0,95-1,2 M npu
tonuuae 1-12 MM, a pazMmepsl uT: giauHa 0,7-5,6 m, mpuna 0,7-1,5 M
npu Toauae 35—-60 MM.

JlpeBecHbIE CIOUCTHIC TUIACTUKU O0JaJar0T JIOCTATOYHO BBICOKOM TeEM-
JOCTOMKOCTBIO, Majol TtemionpoBoaHocTeio (0,15-0,25 Br/(M-K)), nerko
MOJITAFOTCS MEXaHMYeCKo 00paboTke. X NMPUMEHSIOT B KadecTBE OT/e-
JIOYHOTO M KOHCTPYKIIMOHHO-OTACIIOYHOTO MaTepuajia B KWIBIX H 0OIIe-
CTBEHHBIX 3JJaHUSAX TIPH OOJUIIOBKE CTCH, MEPETOPOIOK U JUISl TIOIIIUBKH T10-
TOJIKOB.

lloconascnvle usdenuss — TUIMHTYCHI, PEHKH, TMOPYYHU NJis JIECTHHUII,
HaIMpuMep, MOPYUYHHU U3 TOJMBUHUIXIOPUTHON TIACTH(UIIUPOBAHHON KOM-
MO3UIIMH TIOCTABIISIIOT B OyxTax. JIJIs yKpeTuIeHns Ha METaUTHYECKHUX MepH-
Jax Mopy4yHu pazorpeBaroT npu temnepatype 50—70 °C B Boje 10 pa3msir-
YeHWS W HACaXWBAIOT Ha mepwia. llocie ocThIBaHWS IMOPYYEHb IIJIOTHO
OXBaThIBaeT MeTaUI. [I[puMeHeHNEe MOTUMEPHBIX MOTOHAKHBIX U3CIHHA T103-
BOJISIET KOHOMHUTH OOJIBIIIOE KOJIMYECTBO JPEBECUHBI.
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/. HOJIUMEPHBIE TEIIVIOU3OJAINOHHBIE MATEPHUAJIBI

TennouzonayuonunviMu HA3bIBAIOT CTPOUTENBHBIE MATEpPUAJbl, KOTOPHIE
00Jaar0T MaJIoM TEIJIONPOBOJHOCTHIO M TMPEAHA3HAYEHBI JUISl TEIJIOBOM
W30JIALUU CTPOUTEIBHBIX KOHCTPYKIUN KUIIBIX, IPOU3BOJACTBEHHBIX U CEJIb-
CKOXO3SIICTBEHHBIX 3JaHUM, MOBEPXHOCTEH MPOU3BOACTBEHHOTO O0OPYIO-
BaHMS M arperaroB (IPOMBIIUICHHBIX Me4eil, TypOuH, TpyOOIpOBOJIOB, Ka-
Mep XOJOJWJIBHUKOB). DTH MaTepHalibl UMEIOT HEOOJBIITYIO CPEAHION TIOT-
HOCTE — He BbIie 600 Kr/M3, KOTOpast JOCTUTaeTCs TOBBILIEHUEM IOPUCTOCTH.

B cTpoutenbcTBe TEIIOBAs M30JSLIMS TTO3BOJISIET:

— YMEHBIIIUTH TOJIIUHY OIPAKIAIOIINUX KOHCTPYKITUH;

— CHU3UTH PACX0/i OCHOBHBIX MaTEpPUasOB;

— 00JIETYUTh KOHCTPYKIIUM U TOHU3UTH UX CTOUMOCTB;

— YMEHBIIIUTh PACXO]] TOTUIMBA B AKCILTyaTAllUOHHBIN MEPUO/I.

B TeXHOJIOTrHYeCKOM M PHEPreTUYECKOM OOOpYAOBAHUH TEIJIOBAask M30-
JSILAS:

— CHUYKAET MOTEPH TEIUIOTHI;

— o0ecreuynBaeT HEOOXOIMMBIN TEMIIEPATyPHBIN PEKUM;

— CHWIKAET YJEJbHbBIA PACX0/1 TOIUIMBA HA €UHHUILY MPOAYKIIHH;

— 03JIOPOBJISIET YCJIOBUS TPYyAa.

[To ocHOBHOM TemIO(GU3NUECKON XapaKTEPUCTUKE — TEIOMPOBOTHOCTH —
TEITOU30JIALIMOHHBIE MAaTEepUAJIbl AT HA TPU KJlacca:

— A — MaJIOTEINJIONPOBO/IHBIC;

— b — cpenneremnonpoBogHbIE;

— B — NOBBILIIEHHOW TEIIONPOBOJHOCTH.

Kiaccel  oTinMyaroTCs 3HAYEHUEM TEIJIONPOBOJAHOCTH — MaTepuaia,
a UIMEHHO: Npu cpeaHer temneparype 25 °C marepuansl Kiacca A UMEKOT
tertonpoBogHocTh 10 0,06 B1/(M-K), kitacca b — ot 0,06 10 0,115 B1/(M*K),
kimacca B — o1 0,115 10 0,175 B1/(M-K).

CambIM XapakTEpHBIM MPU3HAKOM TEIUIOU3OJISIMOHHBIX MaTepUalioB
SBJISIETCS WX BBICOKAs MOPUCTOCTb, MOCKOJBKY BO3JYX B IOpax HMeEET
MEHBIIIYIO TEIUIONPOBOJHOCTh, YEM OKPY’KAlOIlee €ro BElIECTBO B KOHJEH-
CUPOBAHHOM COCTOSIHUU (TBEPJIOM WJIU KHUJIKOM).

[Tpu pazmepax mop 0,1-2,0 MM TEITONMPOBOAHOCTH BO3/IyXa B HUX paBHA
0,023-0,030 Bt/(Mm'K). IlopucTtocTh TEMIOM3OIAIMMOHHBIX MaTEPHAIOB
MOXKET cOCTaBATh 10 90 u gaxe 10 98 %, a CynepTOHKOE CTEKJIIOBOJIOKHO
MMEET MOPUCTOCTh 10 99,5 %. Mexay TeM Takne KOHCTPYKIIMOHHBIE MaTe-
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pUalbl, KaKk TSOKEIbIM 1IEeMEHTHBIH OETOH, MMeeT MopucTocTh A0 9-15 %,
rpanut, Mmpamop — 0,2-0,8 %, kepamuueckuii kupnud — 25-35 %, craib — 0 %,
npesecruHa — 10 70 % u T. 11..

[TockonbKy MOPUCTOCTh HEMOCPEACTBEHHO BJIMSET HA CPEIHIONI ILIOT-
HOCTbh, TEIUIOM3OJSLMOHHBIE MaTepHaibl OOBIYHO PA3IMYAOT HE IO MOPHU-
CTOCTH, a MO CpeJIHEH MITOTHOCTHU. VX JeNsT Ha TpU TPYIIIIbL:

— ocobo nerkue (OJI) (u Hamboee MOPHUCTHIE), UMEIOIINE MApKy IO
cpenHeil mioTHocTH (Kr/M%) B cyxoM coctostHuu 15, 25, 35, 50, 75 u 100;

— nerkue (JI) — 125, 150, 175, 200, 225, 300 u 350;

— 1sixensie (T) — 400, 450, 500 u 600.

Ilenonoaucmuponvl. TemmoN30MAIMOHHBIE MaTepUAIbI, TIOJydaeMbIe Ha
OCHOBE OPTaHMYECKHX IOJIMMEPOB, XapaKTEPU3YIOTCS 3HAUYNTEIHLHOMN JIETKO-
CTHIO, MAJIOW TETUIOMPOBOJIHOCTHIO U JOCTATOYHON MEXaHHMUECKON MPOYHOCTHIO.
OcoOpIii MHTEpEC MPEACTABIAIOT «3aJTUBOYHBIC» TICHO- W TIOPOTUIACTHI Ha
OCHOBE (peHO0IO(DOPMATBACTUIHBIX, TTEHOIOIUCTUPOILHBIX, ITEHOIOJIHBH-
HUJIXJIOPUJIHBIX U MOJUYPETAHOBBIX MOMUMepoB. OOpa3zoBaHue TETION30IH-
pyIOIIel MPOCIONKH TIEHO- WJIM TMOpOoIiacTa HEMOCPEICTBEHHO NP H3ro-
TOBJICHUU CTCHOBBIX MaHEJEW 3HAUYUTENHHO YMPOIIAeT U YJEIIEBIAET MPO-
W3BOJCTBO PaboT.

[leHOMONMUCTUPONT UMEET MOPUCTYIO CTPYKTYPY C 3aMKHYTHIMU sUehKa-
MU, 3aMOJIHEHHBIMH BO3AYXOM WJIU Ta30M. ChIpbeM ISl U3TOTOBJICHUS Tie-
HOTIOJIUCTHPOJIA CIIYKAT CYCIIEH3MOHHBINA TOJIMCTUPOII B TTOpodop Kak BCIie-
HUBAIOIIUN KOMIIOHEHT. DTy Pa3HOBUIHOCTH MEHOIJIACTA BHIMTYCKAIOT B BU-
Jie TITUT, U3TOTaBIMBAEMBIX OecrpeccoBbIM crmocoboMm, mapok [1C-C (¢ an-
tunperHoM) u I1CB (6e3 nHero) unu daconnsix uznaenuit mapok 11C-1, I[1C-4
u I1C-6.

[TeHOmOMIUCTHPONT XapaKTEPU3YeTCs CICAYIOIMIMMH TOoKa3aTeasMu (hu-
3MKO-MEXaHHUECKUX CBOWMCTB: CPEIHSS IJIOTHOCTH IUTUT HAXOAWTCS B IIpe-
nenax 20—40 kr/m?, TeronpoBoHocts 0,035-0,40 B1/(Mm-K), npenen npou-
HocTu nipu u3rude no 0,18 Mlla, Bogonoromnienue no oobeMy — He OoJiee
2-5 % 3a 24 u.

[TeHomOMIMCTHPONT HE TTOABEPIKEH THUCHUIO, JIETKO KPEIHUTCS TBO3ISMHU
U CKJIEUBACTCSl CO MHOTHMH CTPOUTEIbLHBIMU MaTepuaiamMu. OH HCIIOb3yeT-
Csl B KOHCTPYKIIUSIX COBMEIIICHHBIX KPOBENb, B CTPOUTEILCTBE XOJIOIUIHHU-
KOB, TPU yCTPONCTBE BHYTPEHHUX TMEPETOPOJOK, MEXKIYITAKHBIX MEPEKPHI-
TUW, BEHTWISAIIMOHHBIX KAHAJIOB, YTEIJICHUS CTEH.
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K s dextruBHOMY MaTepHraily MOKHO OTHECTH U SKCTPY3MOHHBIN MEHO-
MOJIUCTUPOIT «IKCHOJD», BCIYUYHMBAIOIIMNCA 4YEpe3 pacijiaB B 3KCTPYHEpE.
OH XapakTepu3yeTcsi MaKCUMaJIbHOM YCTOWYMBOCTBIO TEIJIOTEXHUYECKUX H
(bu3MKO-MEXaHUYECKMX CBOMCTB BO BpeMeHH. Ero cTpykTypa OTiIn4aeTcss MUK-
POIOPUCTOCTHIO TIPU HYJIEBOM KAMUJUISIPHOCTH, YTO 00ECIIEUMBAET HU3KOE BO-
JIOTIOTJIOIICHHUE TTPY TaPAaHTUPOBAHHOM BBICOKOM MPOYHOCTU. Takoe coueTaHue
MOJIO’KUTENIBHBIX CBOMCTB MEHONOJUCTHPOJIA OJIAarONpPUSITCTBYET €r0 BHICOKOM
JNONATOBEYHOCTH. OH NPUMEHSAETCS KaK YTEIUTUTENb OCHOBAaHUI aBTOMOOWIIb-
HBIX JIOPOT U KEJIE3HOIOPOKHOI0 MOJIOTHA, MMOA3EMHBIX YacTeW 3[JaHUIl U CO-
OpYXEHUI1, B KOHCTPYKIUSAX KPOBJIM, B 30HaX BEUHOU MEP3JIOTHI U T. II.

llenononusununxaopud — K€CTKUM, IACTUUHBINA WM MOy JIACTHYHBIN
neHoriact. [lnurounsiii xectkuit nenoract [1XB-1 — nmerkas razonanosn-
HEHHas IJIacTMacca paBHOMEPHOr0, 3aMKHYTO-TIOPUCTOrO CTpoeHus. JlnuHa
y mmpuHa Mt cocraBiser S00 MM mpu ToNMHE HE MeHee 45 MM. OTu
IUTUTHl YCTOMYMBHI K JIEUCTBUIO KHUCJIOT, IIEJI0YEH, BOJABI U MOTYT OBITh UC-
MOJIb30BaHbl B MHTEpBasie Temreparyp oT —60 mo +60 °C. Cpeansis miot-
HOoCcTh [IXB-1 cocraBmsier 70-130 kr/m?, mpeaen MpOYHOCTH TPH CKATUU
(meprieHAUKYIISIpHO TI0cKOCTH KThl) 0,4—7 MlIla, Bogonorioiienue 3a 24 4
He 6oiee 0,3 %, TemtonpoBoaHocTs — 0,04 B1/(M-K).

[[eHOTTOTMBUHUIXJIOPU], IUPOKO MPUMEHSIOT ISl TEPMOMU3OJIALIUU XO-
JIOIUILHUKOB, pedprKEepaTOpOB, a TAKXKE ISl 3BYKOM3OJSAUOHHBIX Ieei
HapaBHE C IEHONOJIUCTUPOJIOM.

Ilenononuypemansl — ra30HaANOJIHEHHBIE NIEHOIUIACTBI, MOJIYYArOIIUECS
HAa OCHOBE MOJMA(PUPOB M AMHU3OIMAHATOB. BBIMycKaloT WX B BHUJAE IUIUAT
pazmepom 500 x 500 % 50 mMm. Takue neHOIIACTHI MOTYT OBITH IPUMEHEHBI
B uHTEpBane temneparyp ot —60 mo +170 °C. IleHonosmypeTraHsl UMEOT
cpenHior mIoTHOCTh 100—200 xr/m3, Termonposoguocts — 0,06 Br/(M-K);
npeaen npoyHocTy npu cxartuu ot 0,55 no 2,2 Mlla.

Comonnacmel — TEIJIO- U 3BYKOU3OJISIIUMOHHBIE MaTepualbl, Moiayvyae-
MbI€ TOpsiYMM (OPMOBAHHEM TO(QPUPOBAHHBIX JUCTOB OyMaru, TKaHU WIIU
JPEBECHOTO IIIOHA, MPEABAPUTENIBHO MPONUTAHHBIX (DeHomopopmalibie-
TUIHBIM PE30JIbHBIM TOJUMEPOM.

OU3NKO-MEXaHUYECKUE CBOMCTBA COTOIJIACTOB 3aBUCIT B OCHOBHOM OT
dbopMBI B pa3MepOB COT M OT MPHPOJBI MaTeprajia, 00pa3yromero CTCHKH
nojiocter. biarogapss HEBHICOKOM CTOMMOCTH M MaJlOM TETUIONPOBOIHOCTH

50



HanboJiee MMPOKOE MPUMEHEHNE B CTPOUTEIHCTBE MOTYUYUIN COTOIUIACTHI C
HAIOJIHUTEJIEM U3 XJIOMYaTOOyMakKHBIX TKaHEeH U Oymar.

Jlimg ynydieHns: TEeIJIOTEXHUYECKUX TOKa3aTeliel Marepuana sS4eruKu-
COTBI 3aIOJHSAIOT U3MEIbYEHHBIM NIEHOIJIACTOM HIIM cTeksioBaTou. Cororuia-
CThl MPUMEHSIOT, Yallle BCETO, KaK MPOMEXYTOUYHBIN CJIOW MPU U3TOTOBIIE-
HHUU TPEXCIOUHBIX BBICOKOITPOYHBIX MMaHEIICH.

Munopa — 5erkui, TEIIO- U 3BYKOU3OJISILIMOHHBIM MaTepuall B BUIE 3a-
TBEpJIeBIIEH TEeHbI 0enoro 1BeTa. ChIphbeM ISl MUIIOPHI CIIYKAaT MOYEBUHO-
dbopmainibieruaabie noaumepsl, 10 %-it pactBop cyiab(hoHAPTEHOBBIX KHCIOT
U HEKOTOphIE JJOOABKH.

51



8. OPTAHUYECKUE BAXKYIIUE MATEPHUAJIbBI

8.1. Onpenesienue U Kiaccupurkanus

Opeanuueckue esadxcywue eewjecmea — MPEACTABISIIOT cOO0N TPUPOJI-
HbI€ WJIM UCKYCCTBEHHBIE OPTaHUYECKUE MAaTEpHaJIbl, COCTOSIINE U3 XUMU-
YECKUX COCAMHEHUM, B MOJIEKYJIAX KOTOPBIX COAEPXKATCS aTOMBI YriepoJa.
[lox BnusHMEM (U3NYECKUX WIM XUMHUYECKHUX IMPOLECCOB OHHU CIIOCOOHBI
NEPEXOAUTh U3 MIACTUYHOIO COCTOSIHUS B BSI3KOIUIACTUYHOE WJIA TBEPAOE U
00JaaroT JOCTATOYHOU aJAre3nuei K MUHEPAJIbHBIM, METAUIMYECKUM U JIpY-
MM MaTepHUaiaMm.

OTH BeLIECTBA BCTPEUAIOTCS B MPUPOJE B COCTaBE OUTYMUHO3HBIX TOp-
HBIX TOpoA (IPUPOAHBIE) WIM UX MOJY4YalOT UCKYCCTBEHHO MPOCTOM mepe-
pabOTKON ChIPbsi OPraHUYECKOTO MPOUCXOXKICHUS: HEPTHU, KAMEHHOIO YIJIf,
JPEBECHUHBI, TOPIOYEro cianua, Topda. Hanbonbliee npumMeHeHne B CTPOU-
TEJNbCTBE MOJYUUIIU JEITE€Bble U OUTYMHBIE OPTaHUYECKUE BSIKYILUE MaTe-
pHalbl, a TAKXKE UX MPOU3BOJHBIE — OUTYMHBIE SMYJIBCUH U MACTbI, OUTYM-
HO-JIETT€BbIE, OUTYMHO-PE3UHOBbIE, OUTYMHO-TIOJIMMEPHBIE, JETrTENONIUMEp-
HbI€ U HEKOTOpbIE JPYTue BSDKYIIME BELIECTBA, B TOM UHUCJE OJIUTOMEPHI,
nojauMepsl U conoiaumepsl. HecMoTps Ha TO, 4TO OUTYMBI M JETTH UMEIOT
pa3IM4HOE MPOUCXOXKICHHUE U HECKOJIbKO OTJIMYAIOTCA COCTaBOM, 00a o0ua-
Jal0T OOMIMMM XapaKTEepHbIMU CBoOiicTBamu. IIpu HarpeBaHuWU OHM pa3Ku-
KAIOTCSI U B TAKOM COCTOSIHUM XOpOIIO CMayMBalOT APYrUe MaTepHalbl,
npuoOpeTast ruApodoOHbIe CBOMCTBA. DTO UX KAUYE€CTBO NMPUMEHSIETCS B OC-
HOBHOM TIPU TPOU3BOJICTBE IIUPOKOW TPYIIIBI KPOBEIBHBIX M THIPOU30JIS-
UOHHBIX MATE€pUAJOB W W3JENUN, a TAKXKE JJIs MOJYUYEHHUs CIEeLHAIbHBIX
JIOPOKHBIX OETOHOB — ac(haIbTOOETOHOB.

B 3aBHCHMOCTH OT MPOUCXOXKIEHUSI OUTYMBI MOTYT OBITH MPUPOTHBIMU
Y UICKYCCTBEHHBIMH.

Ilpupoonvie 6umymvl — OpraHUYECKOE BEIIECTBO YEPHOTO WA TEMHO-
KOPUYHEBOT'O 1[BE€TA, IPU HATPEBAHUM MOCTENIEHHO Pa3MAryaeTcss U Mepexo-
TUT B KUJKOE COCTOSIHHME, a MPHU OXJaXJCHUM 3arBepaeBaet. [IpupoaHbril
OWTYM HE pacTBOPSIETCS B BOJIE, HO JIETKO PAcTBOPSIETCS B CEPOYIIIEPOJE,
xjopodopme, O6enzone u TpyaHO — B OeH3uHE. CTPyKTypa MPUPOAHBIX OH-
TYMOB, UX (PU3UKO-XUMHYECKHE U (PU3UKO-MEXaHUUYECKHUE CBOMCTBA OJIM3KHU
K HepTaHBIM OutyMam. [IpupogHbiii OMTYM B 4MCTOM BHUJIE OBIBAET PEIKO.

Yaiie BCTpedaroTCsl MPONUTAHHBIE OUTYMOM TOPHBIE MOPOAbI (M3BECTHSIKH,
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JIOJIOMUTBI, TIeCUYaHUKH, TPYHT). [Ipupoansiii 6utym obpasyercs u3 HedTH B
pe3yibTaTe MEIJICHHOTO YAAJICHHUs U3 Hee JIETKUX U CpeAHuX (pakiuid,
a TakKe MOJ BIMSHUEM IMPOIECCOB MOJUMEPHU3AINHN U OKUCIEHUsA. butym-
HbIE U3BECTHSKOBBIE M JIOJIOMUTOBBIE MOPOJbI O€3 M3BJICUECHUS OUTYyMa HC-
MOJIB3YIOT B BUJIE TOHKOTO MOpoIIKa (acdaibTOBBIN MOPOIIOK) AJIS MOTyYe-
HUS achaabTOBOM MAaCTUKH M ac()aIbTOBBIX OETOHOB.

Hckyccmeennvie Oumymsl 00pa3yroTcsl B BUJE OCTaTKa MPU MOJTYYCHUU
U3 HE()TH TOIUTMBA U Macell — He()TAHbIE OUTYMBI.

Heppmsanvie O6umymvr SBIAIOTCA NPOAYKTOM IepepaboTku HedpTtH u
IPEACTABIISIIOT COOOM CIOYXKHBIE KOJUIOUIHO-AUCIEPCHBIE CUCTEMBI, COCTOS-
1€ U3 HECKOJBKUX TPYIII BEIIECTB:

— TBEpJbI€ BBICOKOMOJIEKYJISIpHBIE BellecTBa (acanbTeHbl, KapOEHBI,
KapOou bl ), MPUAIOIINE OUTYMY TBEPIOCTb;

— CMOJIUCTBIE BEILIECTBA, MPUIAIOIINE OUTYMY KIEHUKOCTH;

— He(TsAHbIC Macia, MPUJAIIIME OUTYMY BSI3KOCTh M TEpMOILIac-
TUYHOCTb.

B 3aBucumoctu OT BA3KOCTU HE(PTAHbIE OUTYMBI JEIIAT:

— Ha TBEPJbIC;

— TIOJIyTBEPABIE;

— )KUJIKHUE.

B 3aBucumoctu oT crioco6a nepepadoTKu:

— Ha OCTaTOYHbIE TYJPOHBI;

— OKHUCJICHHBIE;

— KPEKUHTOBBIE;

— 3KCTPaKTHBIE.

OcmamouHvle 2yOpoHbl TIOJIYYaloT TIpU aTMOCchepHO-BaKyyMHOM mepe-
TOHKE BBICOKOCMOJIUCTON HE(PTH mociie oT0opa OEH3MHA, KEPOCUHA U MacCJIsi-
HUCTBIX ¢pakuuii. OHU NPEACTaBISAIOT COOOW YEpHBbIE TBEPJbIE MU MOYTH
TBEpJbIE MPU HOPMAIBHOM TeMIepaType BeleCTBA TEMHOTO WJIM TEMHO-
KOPUYHEBOTO I[BETA.

Okucnennvie Oumymsl OJIYUYalOT MPOJYBKON BO3AyXa Yepe3 HEPTIHbIC
octatku. B mpornecce mpou3BOACTBAa OKUCICHHBIX OUTYMOB KHCIIOPOJ BO3-
JlyXa pearupyer ¢ BOJOPOJIOM, COAEPKAIIUMCS B OCTaTKax, 00pa3ys BOJs-
Hele 1opbl. [loTeps Bomopoaa COMPOBOXKIACTCS YIJIOTHEHHEM HE(TSIHBIX
OCTAaTKOB BBUJY UX MOJUMEPHU3ALMH U CTYIICHUS.
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Kpexuneogvie O6umymsr MONMy4yaroT MpU KpPEeKUHTe (Pa3ioKeHUH MpHU
BBICOKON TeMmrieparype) HedpTH H HEe(PTSIHBIX Macen B ILeNIX MNOJIy4eHHS
Oomnpiioro Bbixona OeHsuHa. IIpomyBka Bo3gyxa uepe3 ITH OCTaTKU JAaeT
OKHUCJICHHbIE KPEKUHTOBbIE OUTYMBI.

IxcmpaxkmHvle 6umymsl TIONTYYaAIOT MYTEM HM3BJICUYEHUS U3 OUTYMHBIX
mopoJi BBIBAPKOM B KOTJIaX WM PACTBOPEHUEM B OPraHUYECKUX
pacTBopuTeNAxX (dKcTparupoBaHue). M3piedeHue Outyma u3 achaibTOBBIX
NOPOJ, 1IEJIECO00PA3HO JIUIb B TOM CIIy4ae, KOrJa COIepkKaHue €ro B Mopoje
cocrasisieT He meHee 1015 %.

butyMbl 1enaT Ha TpU THIA IO 00JIACTH UX TPUMEHEHUS

— nopoxHbIe (111 achaabTOOETOHOB);

— KpOBEBbHBIC (711 MATKUX KPOBEIBHBIX MAaTEPHUAJIOB);

— CTPOUTEIIbHBIC (JIJI1 U3TOTOBIICHUSI MACTUK, THIIPOU3OJISIINAN).

Kaxnpii Tim OWUTYMOB B 3aBHCHUMOCTH OT COCTaBa MOXKET HMETh
pa3nuyYHbIe MAPKH.

bumymol negpmanvie ooposwcnvie (FH/[) BA3KHME TPUMEHSIOTCS B Kaue-
CTBE BSDKYIIETO MaTepHasia MPU CTPOUTEILCTBE JOPOKHBIX U a3POAPOMHBIX
NOKPBHITUMA. Bs3kue AopokHbIE OUTYMBI pa3lelisiioT Ha MapKH: HampuMep,
BHJI 200/300. Yucna o3HayaroT mpeaeibl YCIOBHOM BSI3KOCTU MO TIIyOMHE
MOTPYKEHHSI UTJIBI B Tpajlycax IIKaJbl MEHEeTpoMeTpa. butymsl HedTsAHbIE
JIOPO’KHBIE OTINYAIOTCS OT HE(PTSIHBIX OUTYMOB JOMOJHUTEIHHBIMH TPEOO-
BaHMSIMU: TJIYyOMHOW MPOHUKAHUS UTJIBI M PACTSHKUMOCTBIO TIPU TEMIIEpaTy-
pe 0 °C, a Takxe TeMnepaTypoil XpynKOCTH U COJIep>KaHUEM BOJIOPACTBOPHU-
MBIX COeMHEHUW. buTymbl kitacca bH/I ABIAIOTCS yJIydIIEHHBIMH.

bumymor nepmsanvie (FH) NpUMEHSIIOTCS JIJIs1 BBITIOJIHEHUS Pa3IMYHBIX
CTPOUTENBHBIX PA0OT M BBINYCKAIOT WX cienyromux mapok: bH 50/50,
BH 70/30, BH 90/10. IlepBas uudpa (uucinutenb) yKa3blBaeT TeMIEpaTypy
pasmsiruenus (0 °C), a BTropas (3HamMeHaTelb) — Cpe/iHee 3HAUCHUE TITyOUHBI
IIPOHUKAHUS WUTJIBI.

bumymor negpmsanvie kposenvuvie (BHK) pazaenstorcss Ha MapKu
BHK 45/80, BHK 90/40, BHK 90/30, rae unciuTenb COOTBETCTBYET CpEIHE-
My 3HadyeHuto temreparypbl pazmardenus (0 °C), a 3HaMeHartenb — cpeiHe-
MY 3HAYEHUIO ITyOWHBI IPOHUKAHUS WUTJIBI IEHETPOMETPA.
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bumymor negpmsauvie usonayuonnvie (BHHU) npuMeHSIOTCS JJIsT U30J151-
MU TPyOOIPOBOJIOB OT KOPPO3HUH, a TAKXKE ISl TUAPOUIONISAILIUN MO3EMHBIX
JacTed 3/IaHUi M COOPYXKCHHH, U pasaensiorcs Ha Tpu mapku: BHU-IV-3,
bHU-IV, BHU-V.

Kuoxue 6umymsr UCNIONB3YIOT B KQUECTBE BSKYILETO MPU CTPOUTEIb-
CTBE€ JIOPOKHBIX MOKPBITUH. X MPUMEHSIOT B IOJAOTPETOM JI0 TEMIIEPATYPbI
60—-100 °C cocTossHMHU, 00eCIeuynBarOIIeM HEOOXOANMYIO YI000yKIIaabIBac-
MocTh cmeceil. Co BpeMEHEeM BSI3KOCTh JKUJIKUX OUTYMOB TMOBBIIIACTCS
BCJICZICTBUE UCIHAPEHUsSI COJIECPKAIIMXCS B HHUX JIETYYMX Macell U YaCTUYHO
IPOUCXOSIINX MPOLECCOB OKUCIEHUS U MoJuMepu3anuu. Yepe3 HEKOTO-
pBIl IPOMEKYTOK BPEMEHU >KUJIKWE OUTYMbI, HAXOASIIUECS B JOPOKHBIX
MOKPBITUAX, TPUOTUAKAIOTCS TI0 CBOMCTBAM K BSI3KUM JJOPOXKHBIM OUTyMaM.

B 3aBucMMOCTH OT CKOpOCTH (POPMHpPOBAHUS CTPYKTYPHI KUIKHE OU-
TyMbl pa3JeisioT Ha TpU Kiacca: kiacc Bl — ObicTporycreronue;
CI' — cpennerycreromue; MIT — mennenHorycreromue. bUTyMbl KiaccoB
bI' u CI' momy4atoT B pe3yibrare pa30aBlIeHUs BSI3KUX OUTYMOB JIETKUMH
pPazKMKUTENSIMA (KEPOCHHOM M T. 1.). butym kiacca MI' momyyaroT B
OCTaTKe TOCJIe MEPEroHKU HEe()TU WIIU PA3KUKEHUEM BSI3KMX OUTYMOB Mac-
JISTHBIMU TIPOJYKTaMH HEPTSHOTO MM KaMEHHOYTOJBHOTO MPOUCXOKICHUS.
Kax b1 knacc B 3aBUCUMOCTH OT BSI3KOCTH JEJAT HAa MAPKHU.

8.2. OcHoBHBIEe QU3NKO-MEXaHNYECKHE CBOIICTBA
OPraHMYecKUuX BAKYIIUX

Mapku OUTYMOB OMNpEAENSIIOT O KOMIUIEKCY MOKa3aresieid, OCHOBHBIE
U3 KOTOpBIX — IIyOMHA NMPOHUKAHMS Wbl (MIEHETpauus), pacTsHKUMOCTh
(IyKTWJIBHOCTB), TEMIIEpaTypa pa3MsriyeHus, TEMIepaTypa XpyrnKoCTH.

JI1st XapakTepUCTUKU BSI3KOCTU TBEPABIX U BA3ZKUX OUTYMOB MOJB3YIOT-
Csl YCIIOBHBIM TIOKa3aTelieM — TJIyOMHOM NMPOHUKAHUS CTaHAAPTHOM WIJIbI
(menerpanueit) mpu aelcTBUM Ha Hee rpy3a maccoit 100 r B TeueHue 5 ¢ npu
temrepatrype 25 °C u npu temneparype 0 °C (macca 200 r) B Teuenue 60 c.
['myOuHy mpoHuMKaHus onpeaensioT Ha nererpomerpe (puc. 8.1). OHa BbI-
paxaetcs B rpagycax (1 °C = 0,1 MM JTHHEHHOTO MOTPYXEHU) U 0003HAYA-
ercs Ilzs (MHIEKC MOKa3bIBAE€T TeMIEpaTypy maTepuala MpPU UCIBITAHUH).
[lenetparus TOPOKHBIX BA3KUX OuTymoB TipH t = 25 °C HaxoauTcs B Tipeie-
nax (300-400)-0,1 mm.
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Puc. 8.1. Cxema nenerpomerpa:

1 — cronuk; 2 — urna; 3 — 3aKUMHOE YCTPOKMCTBO; 4 — CTEPIKEHb UTJI0ACPIKATEIIS;
5 — muepOnar; 6 — crpenka; 7 — mranra; 8 — KpoHIITEHH; 9 — ITATUB;
10 — 3epkano; 11 — moxcraBka

Bsi3kocTh KUJIKUX OUTYMOB U JEerTEl OMpENesiOT ¢ MOMOIIBIO CTaH-
JAPTHOTO BUCKO3UMETPA MO BpPEMEHM HUCTeYeHHs 50 MM BSDKYILIETO 4epe3
KaIMOPOBAHHOE OTBEPCTUE CTAHIAPTHOTO AUAMETPA.

PacTsokuMocTh OUTYMOB OTPENEISIOT ¢ MOMOIIBI0 Mpubopa AYKTUIIO-
metpa (puc. 8.2) myTem pacTshKeHHs MICHKH 00pasia, uMeroniero Gpopmy
«BochMepku». [lokazaTeneM pacTsXKMMOCTH OMTyMa CIYKUT JJIMHA HUTH
OuTymMa B MOMEHT pa3phbiBa, BhIPpaXKEHHAsl B CAHTUMETPax. ITO UCHBITAHUE
MPOBOAST TPU CKOpOCTH naedopmanuud V. = 5 CM/MUH U TemIepaTypax

25 u 0 °C (25, Ho). PacTsokMMOCTh TOPOXKHBIX BA3KHUX OMTYMOB COCTABIISCT
25 =40 cm, o= 1-3 cm.
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/ / A L/ / - 119 N
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Q 2
a';‘.il!!l\'».. |( \ ]
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10

Puc. 8.2. Onpenenenue pacTsKUMOCTH OUTyMa:
a — TyKTUJIOMETp; 6 — pa3dopHas ¢popma;
1 — AUk U3 OIMHKOBAHHOM CTaNIM; 2 — BUHT; 3 — caa3ku; 4 — raiika; 5 — oOpaser ouryma,
6 — HeMoABMKHAS OTIopa; 7 — PEAYKTOP; 8 — AJIeKTpOIBHTATEIb; 9 — CTpeIKa;
10 — nuneiika (o Hel pUKCUpPYyeTCs yUIMHEHHE B MOMEHT pa3pbIBa)
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Koece3zus xapakTepusyeT NpOYHOCTh MEXMOJIEKYJISIPHBIX CBA3€H U OIpe-
JIEJISIETCSl HAa KOTe3UOMETPE, COCTOSIIEM U3 JIBYX IUIACTMHOK, CKJIEEHHBIX
cinoeMm Outyma toimmHord 10 MxMm. Ilpounocts (MIla) mpu ckopocTu ne-
dbopmaru (200 mm/mMun) ans ourymoB BHJ[ 90/130 u BHJI 60/90 kosne6-
aercs ot 0,07 mo 0,3 MITa.

Temnepamypa paszmsacuenuss ONpPEAENSIETCS Ha MNPUOOPE «KOIBIO U
mrap» (puc. 8.3). Koiblio 3amoyiHII0T OMTYMOM, Ha €ro MOBEPXHOCTh YKJa-
JIBAIOT IIAPUK U MOMEINIAIOT B MOJOTPEBAEMYIO BOJISIHYIO OaHI0. 3a TeMIle-
paTypy pa3MmsirdeHus NMPUHUMAIOT TEMIIEpaTypy, MpU KOTOPOW OUTYM pas-
MATYaeTCsl U IIAPUK MPOBAIMBACTCS CKBO3b OMTYM Ha HUIKHIOKO TOJOYKY

(puc. 8.3, 6). Temmeparypa pasMmsardeHuss OWTymMa KoJieOyeTcs B IIpe-
nenax 30-60 °C.

8)
Puc. 8.3. Onpenenenne Temneparypbl pa3MIrdeHusi OuTyma:
a — cxema mpubopa «KOJbIIO U IIapy»; 6 — MOJOKEHHE IIapUKa B HaUaJIe UCTIBITAHMS;
6 — TIOJIO’KEHUE TIapuKa B KOHIIE HcnbITanus; 1 — crtakan; 2, 3, 4 — qucKu; 5 — TepMoMeTp;
6 — KpeTmeXHbIe CTEPIKHU

Temnepamypa xpynkocmu onpenensercss mo npudbopy @Ppaaca. Cion
OuTyMa TONIIMHOW | MM HAHOCAT HA CTAIBHYIO MJIACTUHKY M OXJIAXKIAIOT CO
ckopocThio 1 °C/mMuH. 3a TemMmneparypy XpynKOCTH MPUHUMAIOT TeMIIepaTy-
Py B MOMEHT TOSIBJICHUSI TIEPBOM TPEITUHBI HA OMTYME MPU M3TrHOAHUU TIa-
cTUHKH. TemmepaTypa XpynKOCTH JAOPOKHBIX OMTYMOB KOJeOJIeTCs B Tpe-
nemax ot —5 go —25 °C. YUem HuKe TemmepaTrypa XpynkoCcTd OUTyMOB, TEM
BBIIIIE TPEITUHOCTOMKOCTH ac(haabTOOEeTOHA.

Hnoexc nenempayuu xapakrepuzyeT U3MEHEHUE BA3KOCTH OUTYMOB OT
TeMnepaTypbl. BUTYMbI C MHIEKCOM TEHETpaluu MeHee 2 00anarT O0Jb-

IO YYyBCTBUTEJIBHOCThIO K M3MEHEHUIO TEMIEPAaTypbl U MPUOJIMKAIOTCS K
57



CBOMCTBaM HBIOTOHOBCKOM JKHUJIKOCTH. BUTYMBI C MHAEKCOM MEHETpaluu
oT —2 A0 +2 u OoJjiee HE TaK YYBCTBUTEIbHBI K M3MEHEHUIO TEMIIEPATYpH.
Yem Oo0JbIIe MHACKC MEHETPAIMH, TEM IIUPE MHTEPBAJ IIACTUYHOCTH, TEM
KauecTBEHHEEe OUTYM JJI JJOPOKHOTO CTPOUTENIHCTBA.

Yemotiuueocmov npu Haepesanuu OpraHUYECKUX BSHKYIIUX OMPEIEISIOT
0 YMEHBIICHUI0O MacChl M W3MEHEHHUIO CBOMCTB (NE€HETpaiusi, pacTsIkKu-
MoOCTbh U Jip.). [IpoOwl HarpeBatoT no Temmeparypsl 160 °C B TeueHue S d.
[1o 3TUM U3MEHEHUSIM MOXKHO CYJAUTh O CTAOUIILHOCTU CBOMCTB BSKYIIUX BO
BPEMECHHU.

Temnepamypa eécnviuiky — 3TO TEMIEPATypa, IPU KOTOPOIl Mmapkl, 00pa-
3YIOIIUECS MPU MOJOTPEBE BSHKYIIETO B OTKPBHITOM THUTJIE, BOCIIIAMEHSIOTCS
OT TIOJHECEHHOr0 K HUM IUIaMeHHU. TemmepaTypa, mpu KOTOPOHl 3TO IUiaMms
TOPUT HE MEHee 5 C, Ha3bIBAETCsl TEMIIEpaTypoil BocIiuiamMeHeHus. Temmepa-
Typa BCHBIIIKK BSI3KMX U TBepAbIX OuTymMoB He Hmke 180-200 °C, xuaxux
cpenuerycreromux — He Hke 37-60 °C u mennennorycreronux 100-110 °C.

Obvemnoe menniogoe pacuiuperue OUTyMOB XapaKTepusyeTcs: KodPpdu-
IIMEHTOM 00BEMHOT0 paciupenus npu temmneparype 25 °C. OH HaxoauTCs B
npenenax (5-8)-1074.

Tennoemxocms 6utyMoB paBHa 1,8—1,97 kJIK/KT.

Tennonposoonocms 6utyma 0,15-0,175 Bt/(m'Tpan).

llosepxnocmnoe nmamscenue OutymoB Tipu Temmeparype 20-25 °C
paBHoO (25-35) 1073 JIxx/M2.

CuenyieHue OpraHMYeCcKuX BsDKYIIUX C KaMEHHBIMU MaTepuaiaMu (aj-
re3us) ONpeeIIsiioT C UCIOJIb30BAHUEM MpaMopa M Imecka: metoa A — mac-
CUBHOE ClLieTyieHne U MeTod b — aktuBHOEe. Meton A 3akirouaercst B ompe-
JIEJICHUU CIIOCOOHOCTH BSI3KOTO OMTyMa YIEpKUBAThCS Ha MPEABAPUTEIHHO
MOKPBITOM UM IMOBEPXHOCTHU IMECKA WJIM Mpamopa MpH BO3JCHUCTBUM BOJIBI.
Merton b 3akitodaeTcsi B onpeaesieHur CIIOCOOHOCTH KUJKOTO WJIM BSI3KOTO
OUTyMa CHEIUISATHCS C MOBEPXHOCTHIO MECKAa WM MpaMopa B MPUCYTCTBUU
BoJbl. CrieryieHne OUTyMa OIICHHMBAIOT CTEMEHbIO CMEIIEHUS OUTYMHOMN
IJICHKU C MOBEPXHOCTH MUHEPAJIBHOTO MaTrepuayia myTeM cpaBHEHUs ¢ (o-
TorpadgusaMu KOHTPOJIBHBIX 00pa3ioB, npuBeaeHHbIXx B TOCT 11508—74.

Jlnst ©6oyee TOYHOTO OMpPEAENICHUs IUIOAAU OOHAXKEHHBIX OT OMTyMa
MUHEPaIbHBIX 3€PEH MPUMEHSIOTCS METOJIBI aJCOpOIMU KpacuTelnen, Mede-
HBIX aTOMOB WJIM JIIOMUHECICHIINY.
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8.3. IIpousBoacTBO HEPTAHBIX OUTYMOB

CymiecTByIolMe TEXHOJOTHMH MPOU3BOACTBA OUTYMOB OCHOBaHBI Ha
BO3JICUCTBUU Ha HEPTEIPOIYKT BHICOKOU TEMIEPATYPhI, pa3psiKEHUS BO3Y-
Xa, KUCJI0poJia, mapa, pa3IiM4HbeIX pactBopurenei, [IAB, ¢ momoiibso KOTO-
PBIX TPOUCXOIUT (POPMUPOBAHUE XUMHUUYECKOT'O COCTaBa U CTPYKTYpPhI OUTY-
Ma, a CJIEIOBATEIbHO, €ro (PU3MKO-MEXaHUYECKHUX CBOMCTB.

HauGonbliee pacnpocTpaHeHUe MOJIYYWIIO MPOU3BOJCTBO OMTyMa, OC-
HOBAHHOE Ha CJIEIYIOIINUX TEXHOJIOTUSAX:

— Ha OKHUCJICHUHU TYJIpOHA WJIM CMECHU TYJIpOHa C APYTUMH HEe(TErnpo-
JTYKTaMU B Ky0ax MEpPUOIUYECKOTO WIIM HEMPEPHIBHOTO JEUCTBUA (CTapoe
0o00Opy/IOBaHKE) WIM B TPYyOUATHIX PEAKTOpPaX, OKUCIUTEIBHBIX KOJIOHHAX,
OECKOMITPECCOPHBIX yCTaHOBKaxX (HOBoe oOopyaoBanue). 1o 3Toit TexHOIIO-
YU TIOJTY4alOT OKHUCIICHHBIE OUTYMBI;

— rayOOKOM OTOOpe M3 Ma3yTa MAcC/HbIX (paklUuili Ha BAKyyMHBIX
YCTAaHOBKAX, B pPE3yJbTaTe€ YEro BHU3Y KOJOHHBI 0O0pa3yercs TSKEeIbIld
HEe(PTSHON OCTATOK — OCTATOYHBIC OUTYMBI;

— UCIOJIb30BaHUU CMOJIUCTO-aCc(PaIbTOBBIX BEIIECTB, MOJTYUYCHHBIX TTPU
neacanpTrzanuu Macen. [Ipu HeoOXOAMMOCTH YMEHBIIUTh BA3KOCTh, TIPO-
IYKTHl JeacanbTu3aiuu COEAUHSIOT C OCTATOYHBIMU JKCTPaKTaMH WIIU
T'YIpOHAMH. DTH OUTYMBI IPUHATO HA3bIBaTh OMTyMaMu JeachanbTu3aliy;

— KOMIAyHAMPOBAHUM (CMEIIECHUHU) Pa3JIMYHBIX HEPTEIPOTYKTOB,
UMEIOIIUX Pa3HBbI XUMUUYECKUN COCTaB U CBOMCTBA, B IEJISAX MOJy4YeHUs OU-
TyMa B COOTBETCTBUHU C 3aJaHHBIMU TpeOoBaHUsIMH. Yallle BCEro mo 3Tou
TEXHOJIOTMM TPOU3BOAUTCS TIyOOKOE OKUCIEHHE TyApOHA J0 MOJIYy4YEHUs
OWTyMa C BBICOKOW BSI3KOCTHIO, a 3aTEM Pa3KMKEHUE MEPEOKUCICHHOTO Ou-
Tyma Oosee JIeTKUM HePTEMPOIYKTOM, HATPUMEDP IKCTPAKTOM CEICKTUBHOU
OUYMCTKU WJIU TYAPOHOM.

Hedtb, Harperas B TpyOuaroit meuum go temmepaTtypsl 330-335 °C,
HaIpaBysieTcs B PeKTU(UKALMOHHYIO KOJOHHY, TJ€ MPOUCXOJUT €€ pasjie-
JeHre Ha Qpakuuu U ux nepepadoTka. MIcXomaHbIM ChIpbeM Jisl TPOU3BOI-
cTBa OUTyMa siBisieTcs ryApoH. Eciu mo nmokasarensM KauecTBa OH COOTBET-
CTBYET TPEOOBaHUSM, ITPEABSBISIEMbIM K OUTyMaM — 3TO OCTaTOYHbIN OUTYM.

[Ipy moydYeHUM OKUCICHHBIX OMTYMOB T'yAPOH IMPOIMYCKAIOT Yepe3 XO-
JONWIBHUK, B KOTOPOM €ro TemmepaTrypa cHmkaercs 1o 210-220 °C, a 3a-
TEM OH MOCTYMAaeT Ha OKUCIUTEIbHYIO YCTAHOBKY (TpyOdYaThlii BEPTHKAJIb-
HBI peakTop, Ky0 MEpHOJMYECKOro ACHCTBUS, PEaKTOp KOJOHHOIO THIIA,
OECKOMITPECCOPHBIN PEaKTop).
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Temnepatypa ryapona ot 240 go 180 °C. Bpems okucnenus ot 3 10 50 u.
OKkucIgeTcsl KUCIOPOJAOM BO3yXa, KOTOPBIM HAarHETAaeTCsl B TYJIPOH JIMOO C
MOMOIIIbIO0 KOMITPECCOpa Yepe3 MATOUYHHK (TOPU30HTaIbHAsI TpyOa ¢ MHOTO-
YHUCJIICHHBIMU OTBEPCTUSIMU [IJIsl MPOMYCKa BO3AYyXa), JIMOO JAUCTIEPraTopoM,
00€eCIeYnBAIOIUM CAMOBCACHIBAHUE U JUCIEPTUPOBAHUE BO3JyXa U3 aTMO-
cdepbl U pa3BUBAIOIINM MPU 3TOM OOJBIIYIO TOBEPXHOCTh KOHTAKTa T'YAPO-
Ha C BO3JlyXOM U BBICOKYIO CKOPOCTb €€ OOHOBJICHUSI.

B HavanbHBIN MOMEHT 00paOOTKH BO3IYyXOM T'YJIPOHOB HEOOJIBIIIOE KO-
JMYECTBO TEPMHUYECKHM AKTUBHPOBAHHBIX YIJIEBOAOPOAOB pACMANAETCS Ha
cBOOOHbIE paaukaisl. [lociennue, 00beIUHSACH C MOJIEKYJISIPHBIM KHCIIO-
poJIoM, 00pa3yroT NPOAYKTHl MPUCOECIUHEHUS MEPEKUCHOIO XapakTepa, KO-
TOPbIE UHUIIUUPYIOT JalbHEUIINI mporiecc. ApuiibHbIE paJuKalibl CBSI3bIBA-
I0TCS APYT C APYrom, o0pa3ysi MOJEKYJy, CIOCOOHYIO K JalbHEHIIeMy po-
CTYy, T. €. IPOUCXOJUT TMOJIUOKCUKOHJIEHCalUsl HA()TEHOBBIX M apoMaTuye-
CKHUX YTJEBOJOPOAOB. ATOMBI BOJOpPOAA MOCIE COEAUHEHUS B MOJIEKYIY
00pa3yloT ¢ MOJEKYJSPHBIM KHUCIOPOJOM BOMYy. XapakTep MPOTEKAHUS peak-
LIMU — LEMTHOM.

B mpouecce neachanbruzanuu (U3BICYECHHUE CMOJIUCTO-ac(haabTOBBIX
BEIIECTB W3 HEPTENPOIYKTOB CXKMIKEHHBIM TIPOMAHOM) CMOJIUCTO-
ac¢aabTOBBIC BEIIECTBA, HEPACTBOPUMBIC B MPOIAHE, OTCTAUBAIOTCS BHU3Y
neachanbTU3aIMOHHON KOJIOHHBI, OTKYJa HEMPEPHIBHO OTBOASTCS B OJHO-
TOTIOYHYIO T€4b, TJIe HarpeBatoTcs a0 Temiepatypbl 200-220 °C.

W3 meun HarpeTwiii pacTBOP CMOJIUCTO-ac(hambTOBBIX BEIIECTB B IMPO-
MaHe MOCTYIAET B BANOPATOP, B KOTOPOM TOJ JABJICHUEM OCHOBHAs YacCTh
npornana ucnapsierca. OCTaTkyd MponaHa OTIAPUBAIOTCSA MPU MOMOIIU OT-
KpBITOTO Mapa B aTMOC(HEPHON OTIMApHOMN KOJIOHHE, U3 HUKHEW 4acTH KOTO-
pOii OTKAUMBAETCSl OCTATOYHBIN MPOIYKT — OUTYM JeachanbTu3anuu.

TexHonornyeckuil mporecc MojaydeHus: OUTYMOB cMelleHHeM (KOM-
nayHAUPOBAHKUEM) NOIy4Yrs OoJbioe pacnpoctpanenue B CIIA, @panmuu,
['epmanuu u apyrux crpaHax. B Bsizkue HePTENPOAYKTHI (MIEPEOKUCTICHHbBIC
OUTYyMBbI, OUTYMBI JeachalbTU3AIMK U JIP.) BBOJASATCS OoJiee JierKue HeTs-
Hble (pakiuu, NOJUMEPHI, KameHHOyToJbHbIe AerTd U [IAB. C nmomorsio
ATUX J100aBOK MOKHO 3HAYUTEJIHHO MOBBICUTH CLEIJIEHUE OUTyMa C MOBEpX-
HOCTBIO KAMEHHBIX MaTE€pUAJIOB, €r0 TEIIOYCTOMYMBOCTh U MPOYHOCTH MPHU
BBICOKHX, a 3JTACTUYHOCTh U TUIACTUYHOCTh — IPU HU3KHUX TeMIEpaTypax.
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8.4. Yay4duenue kayecTBa HepTAHBIX OUTYMOB

Haubonee pacnpocTpaHEHHBIM CIIOCOOOM YIIYYIIEHUsI KauyecTBa OUTY-
MOB SIBIIIETCA WX (PUIMKO-XUMHUYECKass MOAU(PUKAIMS MYTeM BBEICHUS
100aBOK U TOJYYEHUSI PA3IMYHBIX BUJOB OPraHUYECKUX BSKYIIUX: OUTYM-
HO-JIETTEBBIX, OUTYMHO-TIOJTUMEPHBIX U JETTEOUTYMHO-TIOJITMMEPHBIX.

bumymno-oeemesvie 6s01cyuyue MHUPOKO MPUMEHSAIOTCA ISl TOBEPX-
HOCTHOW 00paOOTKH pa3IMYHBIX NOKPBITHI, IPOU3BOJCTBA YEPHOTO MIEOHS,
YCTPONCTBA JTOPOKHBIX MOKPBITHH, a TAK)KE PYJIOHHBIX CTPOUTEIIBHBIX MaTe-
puanoB. BUTYMHO-/IETTEBbIE BSIKYIIHME COCTOAT U3 CMECH KAMEHHOYTOJILHOTO
JerTs U OuTyma, mpuueM conaepxkanue outyma cocrtaBisier 30—70 %. Ilpu
UCIIOJIb30BAaHUM OUTYMHO-JCTTEBBIX BSDKYIIUX 3HAYUTEIBHO COKpAIaeTCs
pacxoj OuTyma, TIOBBIIIACTCS aATe3Us] OPTaHUYECKUX BSDKYIIUX HEPTIHOTO
MPOUCXOXKJICHHS K TOBEPXHOCTH KaMEHHBIX MaT€pUaliOB Pa3INYHOTO METPO-
rpaIecKOro COCTaBa, YTO J1a€T BO3MOXKHOCTh OTKA3aThCsl OT MPUMEHEHHUS
cunenuaipHbIX [TAB.

bumymno-nonumepnoe 6ssicyujee nonydaroT BBEACHHUEM B COCTAaB OUTY-
Ma HEOOJBIIIOr0 KOJWYECTBA MOJMMEPA, YTO MO3BOJISIET CO3/1aTh MaTEpHa C
HEOOXOJAUMBIM KOMILUIEKCOM (U3UKO-MEXaHUYECKUX CBOWCTB B IIUPOKOM
JTMaTa30He IKCIUTyaTallMOHHBIX TEMIIEPaTyp.

B Hacrosiee BpeMst s yIy4IICHUS OPTaHUYECKUX BSIKYIIUX B Kade-
CTBE I00aBOK MCIOJIB3YIOT:

— Kay4yKOIOJIOOHBIE MOJUMEPHI — AJ1aCTOMEPHI (HATypaJIbHBIE M ACTE-
TUYECKUE KayuyKH, ICBYJIKaHU3UPOBAHHAS PE3UHOBASI KPOIIIKA);

— TEPMOIJIACTUYHBIE TOJUMEPHI (MOJUITUIICH, TOJUIIPOIUIICH, TOJIH-
CTHPOJI, TOJUBHHUIXJIOPU U JIP.);

— TEpMOpPEaKTUBHbIE TTONMMEpPHI (PeHoodpopMatbIeruaHbIE, STTOKCH/I-
HBIC U JIP.);

— TePMODJIACTOIIACTUYHBIC TIOJTUMEPBI (JIMBUHUIICTUPOJIBHBIA U JP.).

Hcronp3oBanue uisi MOIU(DHUKAIIMA OPTaHUYSCKUX BSDKYIIUX TMOJMME-
pPOB TMpeciielyeT Iejib MPUOIU3UTh MEXaHUYECKUE CBOWMCTBA BSIKYIIUX K
CBOMCTBAM BBICOKOTIOJUMEPOB, OTJIWYAIOMMUXCA TAKUMU IICHHBIMH Kade-
CTBaMHU, KaK MPOYHOCTh, TEIJIOCTOUKOCTH, MIACTUYHOCTH, CIIOCOOHOCTH K
YOPYTUM U 3JIACTUYECKUM JedopMariusaM Ipu HU3KUX TeMiiepaTypax. Bae-
JICHUE B OpraHuydeckue Bsokyiue 1,5-5 % mo Macce COBMEIIAIONIUXCS ¢ HU-
MU MOJMMEPOB CIOCOOCTBYET MOBBIIIEHUIO TPEHIMHOCTOMKOCTH (MPU OTPH-
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HATEIbHBIX TEMIIEpAaTypax), CABUTOYCTOMUMBOCTH M CHUKEHHUIO YCTaJIOCT-
HBIX ABJICHU (MpuU TemiiepaTypax, onuskux k 0 °C).

[IpumepoM MOXET CiyXuTh nonmmepoutymHoe Bsukyiiee (I1BB), mo-
Jy4YeHHOE BBeJleHHEeM B OUTyM 2 % AMBUHUICTUPOJIBHOIO TEPMOIJIACTOILIA-
cta JICT-30. IIbB o6nanaer MOBBINIEHHOW, MO CPAaBHEHUIO C OUTYyMOM,
MPOYHOCTHIO U TEIJIOYCTOMYUBOCTBHIO MPHU MOJOKUTEIBHBIX TEMIIepaTypax.
OTO MOATBEPKIAETCS YBEIMUYEHUEM YCIOBHOIO Mpeesia TeKyuectu B 21 pa3
¥ HauOoJIbIIEH MacTudeckoi mpouynocty B 4 pasza (ripu 25 °C). Kpome Toro,
Bo3pactaer JaedopmatuBHocTh [IBB mpu orpunarensHoil Temmepartype,
O YEeM CBHJICTEIbCTBYET CHM)KEHHE €ro MOAYJS YHNPYrocTH IpH H3rude B
2 paza. AcanbroOetoHHble cMecH Ha [IBB oTnuyarorces jiydiien ykiaabiBa-
€MOCTbI0O U 0o0Jiee MIUPOKUM TEMIIEPATYpPHBIM HHTEPBAJIOM YILJIOTHEHHUS.
betonsl Ha [IbB umerot B cpaBHeHnu ¢ achaibTOOETOHOM OOJBIITYIO TEIIO-
YCTOMYHUBOCTb, KOPPO3UMHYIO U TUHAMUYECKYIO CTOMKOCTD.

JI1st OBBIIIIEHUS a/Ire3un OUTyMa K MOBEPXHOCTH KaMEHHBIX MaTepua-
noB ux momuduiupyot [TAB. Monekynsl [TAB coctodT u3 nByx yactei —
nossipHoit u HenoJisipHou. K nossapueiM rpynmnam otHocstes —OH, —COOH,
H2 u np. Ot dyHKIMOHANBHBIE TPYIIBI U O0YCIOBJIMBAIOT XOPOIEe MPHU-
JIMTIAHWE OPTraHUYECKOTO BSIKYIIETO K MOBEPXHOCTH MUHEPAIbHBIX MAaTEPH-
anoB. HenomnsapHas dyacte — HeakTUBHAsA, THAPO(HOOHAST COCTOUT U3 YIIIEBO-
JOPOJIHOM LIETH WJIM apOMaTUYECKOTO pauKaa.

ITAB pa3gensitoTcsi Ha MOHOT€HHbIE M HEMOHOTeHHbIE. OHOreHHbIE
BEILIECTBA, B CBOIO OYEPE]lb, MOAPA3ACISAIOTCS HA AHUOHAKTUBHBIE U KATHO-
HAaKTUBHbIC. B aHMOHAKTUBHBIX BEIIECTBAX YIIEBOJIOPOIHAS YaCTh MOJEKYJI
BXOJIUT B COCTaB aHMOHA, a B KATUOHAKTUBHBIX — B COCTaB KatuoHa. K anuo-
HAKTUBHBIM JI00aBKaM OTHOCSITCSI BBICOKOMOJICKYJISIPHBIE OpraHUYeCKue
KUCJIOTHI, MbUTOHABT (coi HATEHOBBIX KHUCJIOT), MPOU3BOIAHBIE KapOOHO-
BBIX KUCIIOT (MbLIO, (beHOJIbI U Jip.). K KaTHOHAKTUBHBIM BEIIECTBAM OTHOCSIT-
Csl aMUHBI, COJIU AMMHOB M YEThIPEX3aMELICHHbIE AMMOHHUEBBIE OCHOBAHUSI.

Jnst achanbTOBBIX MaTepuanoB COAEPKAHUE aHWOHAKTUBHBIX JOOABOK
coctasisieT 3—10 % u xatnonaktuBHbIX 0,5-3 % maccsl Bskyuiero. Karuo-
HakThBHBIE [TAB o0OecrieunBaroT MOBBIIICHUE CLETUICHUSI CO BCEMU TOPHBIMU
nopoAamMu, HO 0COOEHHO d(PPEeKTUBHO — ¢ KUCIbIMU. AHMOHaKTUBHBIE [IAB
MOBBIIIAIOT CIETUICHUE ¢ KapOOHATHBIMU (OCHOBHBIMH) W TIOYTH HE BIHUSIOT
Ha CUEIUIEHUE C KUCIBIMU OPOAaMHU.
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Beenenue [IAB B OuTy™m mo3BOJISIET MOBBICUTH MOKAa3aTelb CIETICHUS
OUTyMa C MOBEPXHOCTHIO KaMEHHBIX MaTtepuanioB Ha 25-50 % wu, crnemoBa-
TEIbHO, MOBBICUTH KOPPO3MOHHYIO YCTOMYMBOCTH KOMIIO3UIIMOHHBIX Mare-
pHUAaJoB.

8.5. lopo:kHbIe IMYJILCHU

OMYyJIbCUSIMA Ha3bIBAIOT AUCIEPCHBIE CUCTEMBI, B KOTOPBIX OAHA KU-
KocTh (¢haza) B BUJIe MeIbYalIuX Kamenb pazmepoM 0,1 MKM aucneprupo-
BaHa (pa3apo0seHa) B ApyroM KUIAKOCTU (Cpena), He CMELIMBAIOLIEICS ¢ HEW.
JlopoxHbIe OUTYMHBIE 3MYJIBCUU MPEACTABISAIOT COOOM KUIKOCTH TEMHO-
KOPUYHEBOT'O LIBETA, MOJIy4aeMble MyTEM AUCIEPrupoBaHus OUTyMa B BO/I-
HOM pacTBOpE AMYJIbraTopa UM HIEJTOYHOTO BELIECTBA.

bumymmneie u decmegvle smynvbcuu TPUMEHSIOT B KAUECTBE BSIKYIIETO
WIH TJIEHKOOOpa3yIoLero MaTepuana Ipu CTPOUTEIHCTBE U PEMOHTE aBTO-
MOOWIIBHBIX JIOPOT, a TAK)KE YCTPONCTBE HAIMBHBIX KPOBETIb.

[To Buay I1AB, ucnonb3yemMblx B KayeCTBE AMYJIbraropa, OUTyMHBIC
JTOPOXKHBIE 3MYJIbCUU MOJIPA3ACIISIIOT Ha J1Ba BUAA: aHnOHHbIE (DBA) u ka-
tuonnsie (DBK) (TOCT P 52128-2003).

[lo cmemmBaeMOCTH C MHUHEPAIbHBIMUA MaTepuallaMH KaXIblil BUJ
AMYJIBCHH MMOJPA3AEIAI0T HAa TPH Kilacca:

— aanonHbIe — OBA-1, DBA-2, OBA-3;

— katuoHHbele — OBK-1, 9bK-2, 5BK-3.

CMelnBaeMOCTh KOCBEHHO XapaKTEepU3yeT CKIOHHOCTb 3MYJIbCUU K
pacnany.

[TAB opueHTUpYIOTCS Ha rpaHulie pasjena «OUTyM — BOJa» TaK, 4YTO
HEMOJISIPHOM YacThi0 OHM OOpalieHbl K OUTyMy, a MOJSPHOM — K BOJE.
BcenencrBue takon opuentaunu [1AB co3naercs ciioi, KOTOpbIA YPaBHUBAET
pa3HOCTh MOJISIPHOCTH OuTyMma ((a3bl) U BOJBI (Cpelibl), CHUXKAET MOBEPX-
HOCTHOE€ HaTSKEHUE Ha TpaHulle uX pasiena. Bemenctsue auccouuanuu mno-
aspHoit rpynnel [TAB uactuna ¢assl npuoOpeTaeT 3MeKTPUUYECKUN 3apsi
(Opy aHUOHAKTMBHOM SMYJbraToOpe — OTPHULATENIbHBIM, MTPU KATUOHAKTHUB-
HOM — TMOJIOKUTENbHbIN). OTHOMMEHHbBIC YAaCTUI[Bl AMYJIBIUPOBAHHOM KH/I-
KocTH ((aza) OTTATKHUBAIOTCA, YTO MPEMATCTBYET WX CIHUITAHUIO U 00YCIIOB-
JIMBAET arperaTuBHYI0 YCTOMYMBOCTh AIMYJIbCHH.

TBepable MHHEpaNbHBIE AMYJIBraTopbl (TJMHA, TallleHas W3BECThb, ac-

oect, 30;a-yHoc TOLl u ap.) BBIMOJHSIOT Ty K€ POJb, YTO U OPraHUYECKUE.
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OHU TPWINMAIOT K MOBEPXHOCTU JUCIIEPTHUPOBAHHBIX YACTUIl OUTyMa WIH
nerts 1 o0pa3yroT Ha TpaHMIlE pasjiesia UX C BOJOW 3alllUTHBIE 00OJIOYKH,
MPENATCTBYIOIINE KOATECIECHIINY.

OMynbcuu ¢ coaepkanuem outyma uinu aerta 6onee 60—70 % nasbiBa-
IOT BBICOKOKOHIIECHTPUPOBAHHBIMU.

OMyYJIbCHOHHBIMU TIACTaMH HA3bIBAIOT BS3KUE BBICOKOKOHIIEHTPUPO-
BAHHBIC IMYJILCUU C TPUMEHEHUEM TBEPBIX IMYJIbraTOPOB. IMYJIbCUOHHBIE
nacThl Mepej] NMPUMEHEHHEM pa3BOJAT BOJOM JI0 TOJyueHHUs TpeOyeMou
BSI3KOCTH.

OMyJIbCUM C AaHUOHAKTUBHBIMHU AMYJIbraTOpPAMHU HA3bIBAIOT IEJIOYHBI-
MU, C KATHOHAKTUBHBIMH — KHCJIbIMH. Cojep)kaHuEe BOJOPACTBOPUMBIX
AMYJIBIaTOPOB B AMYJILCUU OOBIYHO HE TpeBblaeT 3 %, TBEpAbIX IMYJIbla-
TOpoB — 5—15 %.

B kauecTBe aHMOHAKTUBHBIX A3MYJILIaTOPOB MPUMEHSIOTCS MbLIA: IIIe-
JIOYHBIE COJNIM HA(TEHOBBIX, CYJIbPOHAPTEHOBBIX, CMOJSHBIX OPraHUYECKHUX
KHUCIIOT, TurHocyabdonat Texandeckuid (JICT), XJI0mKoBbIi ryapoH (Troccu-
MOJIOBAsi CMOJIa), BTOPOM KHUPOBOM T'YAPOH U JIp.

K KaTMOHAaKTUBHBIM 3MYJbraTopaM OTHOCSITCS KaTUOHOBBIE MbLIA, SIB-
JSFOIIMECS TPOU3BOJAHBIMU YETBEPTUYHO 3aMEIIEHHOTO AMMOHMUS, C COJISIMU
aMuHOB (BbIpaBHUBaTen A-9, A-20, katanua A, AHII-2, BI1-3).

K TBepabIM 3MysbraropaM OTHOCSTCSI TOHKOU3MEJIbYEHHBIE MOPOIIKU
IJIMH, U3BECTH, IEMEHTA, CAXU U T. 1.

B 3aBucCMMOCTH OT CBOMCTB M COJIEPYKAHHS AMYJIbIaTOPOB, KOJIUYECTBA
OWTyMa WA IETTS, MOXKHO MOJIy4aTh SMYJIbCUH JBYX THIOB: MPsSMbIE, KOTAa
Karuim OuTyMa JQUCIEPTUPOBaHbI B BOJAE, U OOpaTHbIE, KOTJla BoAa JUCIIEP-
rupoBaHa B Outyme. B JOpOXKHOM CTPOUTENIHCTBE MPUMEHSIIOTCS, TJIABHBIM
oOpaszom, mpsiMmble dMyJibcuu. [Ipy B3auMOAEHCTBUU SMYJIbLCUU C KAMEHHBbI-
MU MaTepHajiaMu 3a CUeT aJICOPOIMU AMYJIbraTopa, UCapeHUsl U TOTJIOIIe-
HUS BOJIbI HAPYIIAETCS PABHOBECHE CUCTEMBI U MPOUCXOJUT €€ pacha.

BcenenctBue aacopOuun aMysbratopa moBEpXHOCThIO KAMEHHBIX Mate-
pUaIOB KOHIIEHTpAIIMS €ro Ha 3alUIEHHbIX 000JI0YKax OWTyMa yMEHbIIa-
€TCsl, TpU TIEPEMEIIMBAHUU OHU Pa3pbIBAIOTCA W TMPOUCXOJIUT CIUSHUE U
o0beIMHEHNE OMTyMa ¢ KAMEHHBIMU MaTepUaJiaMH.

OMyJIbCUM PacnafaroTCsl C Pa3IMyHOM CKOPOCTBIO. Y CTOMYMBBIE SMYJIBCUU
C aHMOHAKTUBHBIMU dMyJbratopamu pH = 7—11, katnonaktusHbie ¢ pH = 3-6.
C yBennueHnem pH yCTOMYMBOCTP aHMOHAKTHMBHBIX 3MYJIbCUNM YBEIUYUBA-
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€TCs, a KATUOHAKTUBHBIX — YMEHbIIaeTcs. B kauecTBe 100aBOK, YCKOPSIO-
IIUX pacraja dMYJIbCUH, NMPUMEHSIOT CyJIb(aTHBIA IEIOK, COJU KaJbITus,
CEPHOKHUCIIOTO M XJOPHOTO XKeje3a, KaTueBO-aTFOMIUHUEBBIC KBACIIBI B KOJIM-
yectBe 0,5-1 %.

Cornacao I'OCT P 52128-2003, k sMyibCUsSM TPEABSIBISIOT CIEAYIO-
e TpeOoBaHus .

— MaccoBasi 0l OuTyma (IEerts) ¢ SMyJIbraToOpOM B SMYJIbCUSAX JTOJIK-
Ha ObITh 45-955 %. ConeprkaHue BSDKYIIETO OMPEeIIsieTCsl KaK OCTAaTOK MPU
BBIITAPUBAHUU BOJIbl U3 AMYJIbCUU;

— YCIIOBHAsI BS3KOCTh AMynbcuu Tipu Temiepatype 20 °C Ha BHCKO3H-
metrpe BY ¢ orBepcTrem 3 MM n1omkHa ObITh He Ootiee 35 ¢;

— aHUOHHBIE 3MYyJbcUM KnaccoB OBbA-1 u DBA-2 nomKHBI BBIICPKHU-
BaTh UCIIBITAHUE HA CLEIUICHUE TIJICHKU BSKYIEro co meoHeM. [lpu aTom He
MeHee Tpex uerBeprteit (75 %) mioniaay moBepXHOCTU MIEOHS TTOCIE UCIIbI-
TaHUS JOJIKHO OCTAThCS TOKPBHITOM MIICHKOW BSXKYIIIETO;

— KaTUOHHBIE dMYyJibcuu KiaccoB DbK-1, OBK-2, OBK-3 nomkxHbI BbI-
JIep)KUBaTh MCIBITAHUE HA CICIUICHHWE IUICHKH BSDKYIIETO CO IIeOHEM.
[Ipu 3TOM He MeHee 95 % rTommaau MOBEPXHOCTH MIEOHS MTOCIE UCTIBITAaHUS
JIOJIKHO OCTaThCs MOKPBHITOM IUIEHKOM BSDKYILIETO;

— OJTHOPOJHOCTh AMYJIbCUU OMPEACIAETCS MPOLIC)KUBAHUEM €€ HaBECKHU
yepe3 cuto Ne 014. OHOPOAHOCTh YCTAHABIMBAIOT B MPOIICHTAaX KaK OTHOIIIE-
HHE OCTaTKa Ha CUTE K HaBecke aMysbcuu. OHa 1omkHa ObITh He Oomee 0,5 %;

— YCTOWYMBOCTb AMYJIbCUU OIPEICISIIOT MO0 U3MEHEHHUIO €€ OJIHOPO/I-
HOCTHU TIPY XpaHEHUH, MPU BBIICPKUBAHUU TTPOO AIMYJILCUU B TEUEHUE HEJIC-
7Y, a TaK)KE B TEUCHHUE MECHIIa;

— YCTOMYMBOCTH MPHU TPAHCIOPTUPOBAHUM OINPEICIAIOT Tocie 2 9
BCTPSIXUBAHUSI HABECKU AMyJbcUU. Eciu sMynbcusl HE pacmnanach, T. €. HE
MIPOU30IIIIO0 HEOOPATUMOTO pa3JiesieHUsl ee Ha OUTYM U BOJY, TO OHa BBIAEP-
’Kajla UCTIILITAaHHE;

— OIpeJIeNICHUE CBOMCTB OWMTyMa, BBIJIEJICHHOI'O W3 3MYJbCUH, MPOU3-
BOJIUTCS TIOCJI€ UCTIapeHUs BOJIbI. [ JTyOrMHA MPOHUKAHUS U PACTSIKUMOCTD HE
JIOJDKHBI YMEHbIIAThCs 0osiee yeM Ha 15 % mokasaTeneit ucXoaHoro ouTyma.

JI1st TpUTOTOBJICHUST AMYJILCUM MPUMEHSIOT BSI3KHME HEPTSHBIC OUTYMBI
mapok ot bBHJI 200/300 no BHJI 40/60 B 3aBHCUMOCTH OT KJIMMAaTHYECCKHUX
YCJIOBHM pallOHA CTPOMUTENIBCTBA, KOHCTPYKUUH JTOPOKHOWU OHEKIBI U CIIO-
co0a mpou3BOICTBA PadOT.

65



Boansie pacTBopsl 3MyJibratopa Harpearot 10 temneparypsl 70—80 °C.
3atem O6uTyM, HarpeTsiii 1o Temneparypsl 140-160 °C, u BogHbIN pacTBOp
IMyJIbraTopa MoJalT B 3MYJIbCHOHHYIO YCTAaHOBKY MEXAHHYECKOTO U aKy-
CTUYECKOTO JIEHCTBUSL.

[Tpy mpUTrOTOBJIEHUH NACT HA TBEPABIX dMYJbraTOPax MCHOJIb3YIOT Me-
IIAJIKy C YaCTOTOM BparieHus oosiee 60 MuH -1, Chayana B Hee BBOJIST BOZY
npu temneparype okosno 90 °C, 3atem A00aBIAIOT HEOOXOAMMOE KOJIMYe-
CTBO TOHKOM3MEIBYCHHOTO 3MYJbraropa. DTH MaTepuaibl TIIATEIBHO TIe-
PEMEIINBAIOT /10 MOTYUYEHUsI OTHOPOJHOTO CMETaHOOOPa3HOTO pacTBOpa Mpu
temneparype 60—70 °C, mocie 4ero B pacTBOp MOCTENEHHO BBOAST OUTYM
temneparypoit 140-160 °C unu nerots temmeparypoi 105-115 °C. Cmech
XOpOIIO TMEPEeMENIUBAIOT B MEIIANKE 1O MOJYYCHHUS] OAHOPOJHON Macchl,
cyierka pa30aBiIeHHON BOJIOMN.

butymHble U AerTeBble IMYIbCUU MPUMEHSIOTCS JJIs1 00eCHbUIMBAHUS
JIOpOT, YKpEIUIeHUsI OOO0YMH, OTKOCOB, YCTPOMCTBA MOKPBITUH CHOCOOOM
IPONUTKHU, MPUTOTOBJIEHUSI YEPHOTO LICOHS, peMOHTa MOKPBITUH, yXoda 3a
TBEPJICIOIITUM OCTOHOM.
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