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Bgenenue. V3HalimBaHWe LiefIbHOMETAI/IMYECKOTO fleMexa Mo LMpUHe
HepeaKo COMPOBOXAAETCA Mepe3aTauymBaHMEM Ne3BUMHON YacTW C HapyX-
HOI Ha TbINIbHYIO M3-3a MpoLecca camoopraHusaLmm m3Hoca. Yaile Bcero
3aTOYKa OCYLLECTB/INETCA CO CTOPOHbI MOBEPXHOCTU KOHTaKTUMPOBAHUA.
Bo n36exaHve 3Toro ABMEHUA WCMOJb3yeTca 3((eKT camo3aTayvBaHus
MyTeM HanfaBku TBEPAOro CrnjiaBa «COPMaiT» Ha Tbl/IbHY0 CTOPOHY pe-
XYLLe-Ne3BUIAHOM YacTu.

MpegnaraeTcs BOCCTaHaB/MBATb M3HOLLEHHblE paboyvie opraHbl Moau-
MepHbIMK MaTepuanamu. OfHAKO CBefleHWS B OTHOLUEHWUW BAIMSAHWUS AuWC-
MEPCHOCTM U KOHLEHTPaLyM YacTuL, Ha N3MEHEeHMe CTOMKOCTU K abpasus-
HOMY M3HALLNBAHUIO MASIOYMCNEHHDBI U B PAfe Clly4aeB NPOTUBOPEUUBDI.

Lean padoTsl — N3YUYNTb BOSMOXHOCTb MPUMEHEHUS MONUMEPHbLIX Ma-
TepuanoB N9 BOCCTAHOB/IEHWS Paboumx OpraHoB NMo4Boo6pabaTbIBatoLLMX
MalLLIWH.

Marepuajbl W MeTOAHKa HcciaenoBaHuii. COMPOTUB/IEHNE W3HOCY
HaMo/IHEHHbIX MOSIMMEPHbIX KOMMO3WLWIA B OCHOBHOM OMPefensoT Tpu
(hakTopa: TBEPAOCTb HANOMHWUTENS, afre3snoHHas NPOYHOCTb U OTHOCUTE b-
Has 06beMHas [0/15 YacTuL.

Pe3yabrarel ucciaenoBanmii M ux o0cy:kmenue. JIMCNEpCcMOHHO-
YNPOYHEHHbIE MOMIMMEPHbIE KOMMO3UTbI UMEKOT CPaBHUTESNIbHO BbICOKME MO-
Lynb YNpyrocTu U NPOYHOCTb, MO CPABHEHUKO C UCXOAHLIMU NOSIMMEPHbLIMU
matepvanaMu, Npu CoxXpaHeHUn NnacTUYHocTu [1-4].

B KkauecTBe MOMMEPHOR MaTpuLbl B HWUX WCMOMb3YHOT 3MOKCUAHbIE
CMO/Ibl, MONUMETUIMETAKPUNAT, NONUITUNEHTINKO/b, NOMUYPETaH, MNosu-
CTMPO/I, NONMKapbOoHAT, MONKANPOIAKTOH, NOMMAKPUIOHUTPUA.

B KauecTBe AMCMepCHbIX HaMoMHWUTENEN BbICTYNAKOT BeLLeCcTBa Heopra-
HMYECKOM NpMpofbl ¢ pasmepom yactul, ot 2-10 go 200-300 mkm. Han6o-
Nlee pacnpocTpaHeHbl Crefytolime AWUCMEepPCHbIe HAaMOMHUTENN: Kap6oHaT
KanbLWs, OMOKCUL KPEMHWUS MUHEPa/IbHOrO WAN CUHTETUYECKOro Mpowuc-
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XOX[EHWS, NMaBNeHbIA KBapL, MUKPOKPUCTA/IMYECKUI KBapL, OCaXAeH-
HbI AMoKcng KpeMHus — amopgHas dopma SiO,.

CyLLecTBEHHOE BAUSHME HAa CBOMCTBA HAmMOMHEHHbIX MaTepuanoB OKa-
3bIBAIOT pasmep ¥ hopmMa YacTumL, UX KoHUeHTpauma. OCHOBHas Macca auc-
NeprupoBaHHbIX HanonHuTenel nmeet auameTp 40-50 MKM, OfHaKo B OT-
[efbHbIX Clyyasax ux pasmepbl MOTyT MeHATLCA 0T 5 4o 300 MKM. YacTuupl
MOryT UMEeTb pasNyHyto opMy — OT CHepMUecKoil 40 UronbyaToit. Tak,
YyacTuLbl NPOJONTroBaToin (POPMbI MPUAAOT MaTepuasiaM MOBbILUEHHbIE
MPOYHOCTHbIE XapaKTePUCTUKMN.

Mpu upe3mMepHO BbICOKMX KOHLIEHTPaLUAX HanonHUTeNs Bo3pacTaeT Be-
POSTHOCTb KOHTaKTa 4acTWL, HamoNHUTENs MEeXAY COOOM, YTO CHWXKaeT
CNy>e6GHble CBONCTBA KOMMO3UTA U MOXET ObITb KPUTEPUEM, OFpaHNYMBa-
oMM ero cogepXaHue. Acrnonb3oBaHNe MeNKOAMCNEPCHBIX HAMonHuTe-
neil cnocobcTBYeT MOBLILLEHUIO BA3KOCTU KOMMO3WTa M NpefoTBpalLaeT
WY 3aMef/IfeT NPOLECC OCAXAEHUS YacTuL,

OfHWM 13 OCHOBHbIX 3(h(EKTOB MCNO/b30BAHWA AUCMEPCHBIX HANOMHK-
Tenei ABASETCA NOBbILLEHWE XECTKOCTU UM MOAy/eld yNpyroctu noamve-
poB. [laHHOE NOJIOXKEHUE, K COXANEHWIO, He UCMOMb3YETCA B NOMHOM Mepe
[N CO3L4aHMA KOMMO3MLMOHHBIX MaTepuasioB, CNOCcO6HbIX paboTaTb B Ka-
YecTBe MOKPLITWIA, 06ecneymBatoLLMX NPOYHOCTHLIE MOKa3aTenu geTanm C
OJHOBPEMEHHBIM YBE/IMYEHNEM CTOMKOCTM K abpasnBHOMY M3HALLMBAHUIO.

Vicnonb3oBaHWe NOMMMEPHBLIX KOMMO3UTOB AN MOMYHYEHUs MOKPbITUIA,
3KCMNyaTUPYIOWNXCA B YCNOBMAX YAAPHbIX BO3AENACTBUIA, BbI3bIBaET HEOO-
XOAUMOCTb WX MAACTUYHOCTW. HamonHuTenu, MMerowwme BbICOKUIA KO-
(hULMEHT (hOPMbI 1 BbICOKYIO YAE/bHYIO MOBEPXHOCTb (YeLlyiAvaTbie U BO-
NOKHUCTBIE), 06ecneynBatoT yBeNMYeHne npegena TeKyvyecTun, YTo obbac-
HSeTCS OrpaHUYeHVieM 4ethopMUPYEMOCTM NOIMMEPHOI MaTpULbI.

TBepAOCTb HAMOHEHHbIX AWUCMEPCHBIX KOMMO3UTOB 3aBUCUT: OT NJOT-
HOCTV YNakKoBKW YaCTWL, HANOMHUTENS, MOAYNA YNPYrocTH, AMCMNEPCHOCTHK,
afire3MOHHOT0  B3aMMOLENCTBUS KOMMOHEHTOB, CTEMEHW OTBEPXKAEHMS,
COBMECTUMOCTU HANOMHUTENA U MaTpULbl, HanMuus ctabunusatopos. Co-
3[jaHMe HOBbIX [AMCMEPCHO-YNPOUYHEHHBLIX KOMMO3WUTOB, 06/1aaroWwmux no-
BbILUEHHOV CTOMKOCTbK K abpasvBHOMY W3HalIMBaHWIO, TpebyeT ydyeTa
[laHHbIX (haKTOPOB.

ConpoTvB/EHNEe W3HOCY HAmMO/IHEHHBLIX MOIMMEPHBLIX KOMMO3WULUIA B
OCHOBHOM OMpejenstoT Tpu (akTopa: TBepLOCTb HanOMHWUTENs, afresnoH-
Has MPOYHOCTb M OTHOCUTENbHAA O6beMHas Aons vactuy. Haubonblias
abpasmBHasa CMNocobHOCTb MPUCYLLA KOMMO3ULMAM, COAEPXaLyM OKCuf
KPEMHWS, KOPYHZ 1 SpYTie NMOPOLLKM C TBEPALIMU M MPOYHLIM YaCcTULLAMU.
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A[Lre3vioHHOe B3aMOZECTBIE MeXAY MaTpULeli 1 HanoHUTENEM SiB-
NSETCA 0YeHb BaXKHLIM B CNyyae, Korja abpasvsHas Croco6HOCTb Aucnepc-
HbIX YacTWL, Bblle, YeM MaTpuulbl. STO OOBLACHSETCA TEM, UTO YacTuUb
Harno/HUTENs MOTYT JIErKo OTAENATbCA OT MaTpuupbl, U Hanbonee pesKo
NPOoSBNAETCS NpW 60MbLLIOM pa3Mepe YacTuL, HanoTHUTENENA.

C y4yeToM MexaHWYeCKMX CBOINCTB MaTepuana feTaneid, CBOWCTB TBep-
[OCMMIaBHOIO MHCTPYMEHTA U ero reoMeTpun, BEIMUUHBI MPUNYCKa Ha 06-
paboTKy OMpefenstoTcs pexxuMbl pesaHus. [anee cnefyeT NMPOBEPOYHbIi
pacyeT, KOTOPbIi MOKa3blBaeT: 06ecrneymBatoT N BbIOPaHHbIE PEXMMbI pe-
3aHMA, a TakkKe Cxema 3aKpensieHns 3aflaHHyt0 TOYHOCTb. Ecnn npoBepouy-
HbIA pacyeT MoKasblBaeT, YTO TPe6OBaHWS MO TOYHOCTU HE BbIMOHAOTCS,
TO TpebyeTcsi 3aHMXKaTb PEXUMbl 00PabOTKM, BbIOMPaTL 00NMEe XKECTKME
CXeMbl 3aKpemnieHns n T. 4.

MeTogbl UCCNeaoBaHUA U3HOCOCTOMKOCTM KOHCTPYKTUBHBIX 3/1EMEHTOB
MalLUWH MOXXHO MOoApasfennTb Ha TpW BMAa: 3KCN/yaTalMOHHbIE, CTEHAO-
Bble U lab6opaTopHble.

CamMbIMK HafieXXHbIMU SBMIAOTCA UCCNEA0BaHNUA B YCNOBUSAX 3KCM/yaTa-
UMK, TaK Kak Mo3BOMIALOT MONYYUTb Hanbosnee [OCTOBEPHblE AaHHbIE W 0O
MallvHe 1 06 OTAeNbHbIX y3n1ax U aetansx. Mexay Tem npoBefeHWe Mo-
[OOHbIX M3bICKAHWIA OrpaHnuMBaeTCca GOMbLUMMI 3aTpaTaMu BPEMEHU K
CePbe3HbIMM (IMHAHCOBLIMW MOTEPSIMM.

HavimeHee TpyAoeMKUMI 1 Mano3aTpaTHbIMK SBAKOTCSA N1abopaTopHble
METOAbl MCMbITaHUIA. B ToXKe BpeMsi B /1abOpaTOPHbLIX YCNOBUAX TPYAHO
BOCCO3/aTb BECb KOMM/IEKC PeasibHbIX YCNOBWIA PaboTbl U3Aenns U OnbIT-
Hble AaHHblEe TaKMX MCMbITaHUIA TpebyrOT 3KCMAyaTalUMOHHOM NPOBEPKU B
YCNOBMAX 3KCMJyaTalMu. YunuTbiBas TOT (bakT, YTo AeTann no4soobpaba-
ThIBAIOLLMX Opyauii CBOBOAHO NepemelLaloTcs B abpasvBHOIA cpefe, npea-
CTaB/IEHHOWM MOYBOW, B WUCCMEOBaHMAX WCMOMb30BaICS METOf MPUMEHU-
TeNbHO K YCMOBUSIM ABMKXEHWS 06pa3LIoB B He3aKpenieHHOM abpasmBe.

[ns npoBefeHNs 1abopaTopHbIX UCMbITaHWIA Ha M3HALLMBaHWe AeTanel
paboymx OpraHoB MNOYBOOOPABATHIBAKOLMX MalUMH Oblfa W3roTOB/EHO
YCTPOIACTBO, COCTOSLLEE M3 eMKOCTU C abpasvBHOI CPefioi, PacronoXeH-
HOIA Ha CTaHWHe CTaHKa C BO3MOXHOCTbIO MepeMeLLEHNst B NPOAONbHOM W
MONepeyHoOM HanpaB/eHMsX, a TakKe Bai ¢ 06pasLamu, pacrnonoXeHHbIMU
nog 3afaHHbIM YI/I0M K HanpaB/ieHU0 NepeMELLLEHNS TPYHTA, C BO3MOXHO-
CTbHO MX MOFPYXXEHUSI B HEFO Ha TpebyeMyto BENMYMHY NPU BpaLLEHUN.

3T0 YCTPOWCTBO MO3BOASET MPOBOANTL CPABHUTE/bHbIE UCTbITAHWS Of-
HOBPEMEHHO HECKO/bKMX 06pa3LoB C HEO4MHAKOBbIMM CBOWCTBaMU. 3Ha-
LLUMBaHME MPOM3BOAMNOCH B abpa3vBHON cpefe, HaXOAALEencs B eMKOCTH.
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Abpa3vBHas cpefa NpeacTaBnseT cob0i cMeCb KBapLEBOro Necka u rpaBu-
EBUAHbIX BK/THOYEHWIA.

VIcnbITaHMsA BbIMOMHAANCL CReAYOWUM 06pa3oM. DKCNepUMEHTabHbI
o6paseL, co chopMMPOBaHHLIMY KOMMNO3ULMOHHBLIMU MaTepuranaMm KpenmT-
CA K Oonpaske. B eMKOCTb, YCTAaHOB/IEHHYIO Ha CTaHWHE CTaHKa, 3acbinaeTcs
abpasmBHbI cocTaB TpebyeMbIX CBOMCTB. YCTaHaBIMBAETCS ONpefeneHHas
4yacToTa BpalLeHMa LWNMHAena cTaHKa. O6pasuefepxaTesib C 3aKpenseH-
HbIM BpaLLatoLmMmcs 06pa3om Mnorpyxaetcs B abpasvMB M NPOM3BOAMTCS
M3HaLIMBaHWe MCCnefyemMbiX MaTepuanoB. B mpouecce uchbiTaHWii Yepes
onpeaeneHHoe Bpemsi (7—10 MUH.) OCYLLUECTBNSIETCS BbleMKa 06pasua u3
NCMbITaTENbHOW Kamepbl U (PUKCUPYETCA M3HOC AN OLEHKW ero BeNUYMHbI
n guHaMukn. OnbIT NPOM3BOAWACA B TedeHre 16 4, nocne Yero npovs3BOANT-
CSl 3aMep BE/IMYMHDBI M3HOCA MeTasa B 30He, IAe NOMMEPHLIA MaTepua He
HaHOCW/ICA U BENNYMHbBI U3HOCA B 30HE HAaHECEHUSA MOMMEPHOro MaTepuaa.

3akouenue. AHaNN3 AUCNEPCHO-YMPOYHEHHbIX MOSMMEPHBIX MaTe-
p1anoB Nokasas, YTo 3TW MaTepuanbl UMEHT LUMPOKME BO3MOXKHOCTW ANs
MX UCMONb30BaHWS B PasMYHBIX YCNOBUAX 3Kcnayataumu. MprMeHeHue
KOMMO31Ta A1 BOCCTAHOB/IEHNA He TpebyeT [OPOrocTosAmMX U AehuumT-
HbIX KOMMOHEHTOB. JlabopaTopHble WCCNEeA0BaHUS METOLOM OABMIKEHUSA
06pa3LoB B He3akpensjeHHOM abpasvse NOKa3anv BO3MOXHOCTb MOBbILLE-
HWS M3HOCOCTOMKOCTU MaTepuana Nno CPaBHEHNIO C 6a30BbIM METasIIOM.
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Aunomayus.  TIpeACTaBNEH  aHaAM3  MPUMEHEHWUS|  AUCMEPCHO-
YMPOUYHEHHBIX MOSIMMEPHBLIX MaTepUanoB ANs BOCCTAHOBMEHUS PaGouMx
OpraHoB MallVH. J1aGopaTopHble WCCNEA0BaHNWS METOAOM ABWXKEHUS 06-
pasLoB B He3aKpenaeHHOM abpasviBe MOKasanu BO3MOXHOCTb MOBbILLIEHUS
3HOCOCTOKOCTM MaTepuana rno CpaBHEHMIO C 6a30BbIM META/IIOM.

Knroueswie cnosa: peMOHT, BOCCTAHOB/IEHWE, MOIMMEPHbIE MaTepuabl,
nccnenoBsaHme.
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