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(57) B n300peTennn NpeIaraloTcs KOMIO3UIMOHHBIE MATEPUATIBI M MX UCTIOJIb30BAHHUE B KA4ECTBE CTOMKHX K

BO3JICHCTBHIO SHEPTUH MaTEPHAIIOB, HAIIPHIMED B Ka4eCTBE B3PhIBOCTONKMX MarepuaoB. B coorBeTcTBUM
C IpEANOYTUTCIIbHBIMU aClIEKTaMU HACTOAILETO I/I306peT€Hl/Iﬂ npeajiararoTcs CJIONCTbIC KOMIIO3UIIMOHHBIC
MIaHEJH, COJCPIKaIIIe TBEP/IbIC BCIIEHEHHBIC MAaTEPHAIIbI, KOTOPHIE BBITTOIHSIIOT KaK (hyHKIIUIO OCIa0ICHUS
B3pBIBA, TaK M AHTUOAIMCTHYECKYIO (DYHKIHIO. B COOTBETCTBHM C IOMONHHUTENBHBIMH acHEKTaMH
HaCTOALICTO I/I306peTeHl/Iﬂ npeajararorcsi HOBBIC KOMITIO3MIHMOHHBIC IMAHEIM, KOTOPBLIC MOAXOAAT I
UCTIONIb30BaHUS B Ka4ECTBE B3PBIBOCTOMKHMX W/WINM aHTHOAIMCTHYECKHX MarepHaloB. B HEKOTOpBIX
OIMMCAaHHBIX TPHMEpaxX CIOWCTas KOMIIO3WIMOHHAs MaHEeNb COACPXXUT NonmMmepHbiid marepuan (10),
CIETIJICHHBIH ¢ mepBoil maHenbio (12) M3 TBEpIOro BCIIEHEHHOTO MaTepHajia C OTKPBITBIMU MOpaMH,
IpUYEeM OTBEP)KICHHBIA MOJIMMEPHBI MaTepHall IMPOHUKACT B MOBEPXHOCTH NepBoil manemn (12) u3
TBEP/IOTO BCIICHEHHOTO MaTepHaia C OTKPBITEIMHU ITOPaMH.
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KOMIIO3UIIMOHHBIE MATEPHAJIbBI U UX TIPUMEHEHUE

Hacrosimee w3o0pereHne wMeeT OTHOLIEHHE K HCIOJNb30BAHUIO KOMITO3UIIOHHBIX
MaTepUaioB B KauecTBE CTOMKMX K BO3AEHCTBUIO SHEPrHH (SHEPrOCTOMKHX) MaTepUalIOB,
HaIpuMep, B KaueCTBEe B3PBIBOCTOMKHMX MaTepuasoB. lIpennodTurenbHble aceKThbl HACTOSLLErO
n300peTeHNsl CBsI3aHbl C CO3JAHHUEM CJIOMCTBIX (MHOTOCIOMHBIX) KOMITO3MLMOHHBIX IaHeel
(KOMOWHHMPOBAHHBIX TUTHT), COAEPKAIINX TBEPAbIC BCIICHEHHBIE MAaTEpPHAaJIbl, KOTOPbIE CIIOCOOHBI
CHU3UTb BO3JIEWCTBUS BOJIH SHEPTUM OT B3pbIBA, HAIPUMEp, OT B3pbiBa OOMOBI, HMXKE YpPOBHEH,
KOTOpbI€ MOTYT HAaHOCUTb KaTacTpO(pUUECKHH Bpel JIIOASM WJIM BbI3BIBATH KaTacTpopuyueckoe
MOBPEXIECHUE TPAHCIOPTHBIX CPEACTB, 3JaHUH M IPYTUX COOPYKEHUH B HENOCPEACTBEHHOMN
ONMM30CTH OT MecTa B3pbiBAa. B COOTBETCTBUM C NPEANOUYTUTENIBHBIMHM aCIEKTaMM, HACTOsIIee
n300peTeHne MMeeT OTHOIIEHHE K WCIIOJB30BAHMIO CIIOMCTBIX KOMIO3HLIMOHHBIX MaHeNeH s
CHI)KEHMsI BO3IEHCTBUS KaK BOJIH JHEPIHH, TaK M HMEIOIINX BBICOKYIO CKOPOCTH OOJIOMKOB,
BO3HMKAIOLIUX 34 CYET B3pPbIBOB. B COOTBETCTBUM C JONOJHUTEIbHBIMU MPEANOYTUTEIbHBIMU
acTieKTaMM, HacTosllee W300peTeHHe WMeeT OTHOLIEHHE K HCIOJB30BAHUIO — CJIOMCTBIX
KOMITO3UIIMOHHBIX TIaHeJIeH, KOTOpble Takke OOECTIeUUBAIOT 3ALIUTy OT CHAPSIOB U MyJib. TakuM
00pa3oM, KOMITO3MLIMOHHBIE MAaTE€pPUabl, HCIOJb30BAHHBIE B COOTBETCTBHU C HACTOSILIHM
n300peTeHreM, NPEANOYTHTENFHO OCYLIECTBIIIOT Kak (DYHKIMIO OCJaOJeHUsl B3pbIBA, TaK U
AHTUOATCTHYECKYI0 (YHKIMIO. B COOTBETCTBUM C  JIOTMOJIHUTENBHBIMH —ACHEKTaMH, B
U300pETeHNH TPEAJIAral0TCs HOBBIE KOMITO3UIIMOHHBIE TIAHEH, KOTOPbIE TOAXONAT ISt
UCIIOJIb30BAHMSI B KAYECTBE B3PBIBOCTONKUX W/HMJIM aHTUOATMCTHIECKUX MAaTEPUAIIOB.

3aluTa TPaHCHOPTHBIX CPEICTB, 3AaHUI U JPYTUX COOPYKEHUN OT BO3JEHCTBHS B3PHIBOB
SIBJISIETCS] BAXKHOW B PA3JIMYHBIX MECTax, HAMPUMED, B PaliOHaX BOECHHBIX NEHCTBUM, B PErHOHAX,
7€ CYLIECTBYET PUCK aTaK TEPPOPUCTOB, WIM B MECTAX, IMI€ CYLIECTBYET PUCK CIy4alHOIO B3PBIBA,
HarpuMep, B TPOU3BOACTBEHHBIX 30HaX. OObIUHBIE CTPOUTENbHbIE MaTepUANbl, OOJOMKH
KOTOPBIX MOTYT HaHOCHUTb TEJIECHBbIEC TOBPEKIEHHS JIOASIM B HETMOCPEACTBEHHOH OJNM30CTH OT

MecTa B3pbIBa, 0OECTIEYNBAIOT OYEHb HU3KHE YPOBHHU CTOWKOCTH K BO3IECWCTBHIO BOJIH HEPTHH



oT B3pbIBOB. Hampumep, ckperieHHas pacTBOPOM KHUPIUYHASL CT€HA CTAHAAPTHOTO COOPYKEHUS
UMEET O4YeHb HU3KYI VIPYrOCTb M JIETKO MOXeT ObITh paspylieHa OomOaMu, KOTOpbIE
UCTIONIb3YIOT BOEHHBIE M TeppOpUcThl. Kpome Toro, naxke Toraa, KOraa CKperuieHHasi pacTBOPOM
KUPIIUYHAS CT€Ha M CaMO CTaHAAapPTHOE COOpPYKeHHe He OyIyT pa3pyLIeHbl B3pPBIBOM, BOJHA
SHEPTUH MOXKET MPOXOIUTH Yepe3 CTEHY M KyCKH KUPIHYEH W/WIK pacTBOPA W/WIIK IITYKATYPKH Ha
NPOTUBOTIONIOKHONH CTOPOHE CTEHBI MOTYT OBITh BBIPBAHBI C BBICOKOH CKOPOCTBIO M MOTYT
CO371aBaTh OMACHOCTb AJIS JIFOAEH W/WiM Uil UHOPACTPYKTYPBI MO3aaU CTEHBI, HAXOAIIEHCS
BHYTPU COOPYKEHMSL.

ITo 3TUM npUuYMHAM, MepbI 3aIIUTHI OT B3PHIBOB LIMPOKO HCIONB3YIOT B BOEHHBIX U
NPOMBILIJICHHBIX NMPUMEHEHHsIX, 4TOOBI M30eXaTh MOTepb OT HECYACTHOTO Ciy4as U CHU3UTh
HOBPEXKICHHE HHPPACTPYKTYPBI.

TpaguuoHHO, CpPencTBa 3aIIUTBI OT B3PHIBOB NPOEKTUPOBAIM TaK, Y4TOOBI OTpPaXkaTh
BOJIHbI 5Hepruu OT MuiueHu. OOBMHO Takue CPeACTBA COAEp)KaT CTajbHbIe, OETOHHBIE WU
JKeNe300eTOHHbIe Oapbepbl, W JOJUKHBI OBITh O4YEHb TPOMO3IKUMHU, YTOOBI OOeCre4rBaTh
aneKkBaTHy 3amuTy. Hampumep, OeTOHHAs KOHCTPYKLUS 3aIMUThI OT B3pbIBA JOJUKHA MMETh
TOJIIIMHY O MeHblueid mepe 30 cM, yToOBl 0OecrneYnBaTh aJeKBATHYIO 3aIIUTY, U YacTO OHA
uMeer erne OOJIBIIYIO TONIIUHY, Hampumep, okojio 1.0 M wiu Gonbine. Takve KOHCTPYKIIMH
TpeOyrOT MHOTO BPEMEHH ISl UX YCTAHOBKH, U MX TPYIHO TPAHCHOPTHPOBATH B HEOOXOIMMOE
MECTO, YYHUThIBasi UX BeC M TrabapuTbl. B 4YacTHOCTH, Takue KOHCTPYKLMU COBEPLICHHO
HEMPUTOIHbl ISl  OBICTPOTO  pPa3BEPTHIBAHMS, HAMPHUMEpP, [JIsI TEPEBO3KH BO3AYLIHBIM
TpaHCHOPTOM, 4YTO Tpedyercs NMpH NPOBEIEHWH MHOTHMX BOEHHBIX omepauuid. Kpome Toro,
YUUTBIBAS UX rabapuThl U HETIPHUBIIEKATENIbHBIA BHEIIHUI BUJ, TAKME KOHCTPYKLIUH HE TIOAXOISAT
IUIl YCTAHOBKH B ILIEHTPAJbHBIX YacTAX TOPOJOB, I7I€ Ba)KHA SKOHOMHS MPOCTPAHCTBA M
APXUTEKTYPHAsl IPUBJIEKATEIbHOCTb.

IIpuHrMas BO BHUMaHHE HEOCTATKH, CBS3aHHbIE C M3BECTHBIMU OTPAKAOIIMMU B3PBIB

KOHCTPYKIUAMU, CYLICCTBYET HGO6XOI[I/IMOCTI:> CO3JaHUs MAaTEPHAJIOB U KOHCTPYKLII/II\/'I 3aIUThI



OT B3PbIBA, KOTOPBIE CIIOCOOHBI MOTJIONIATh YHEPTUIO BOJIH SHEPTUH, CBA3aHHBIX CO B3PBIBAML.

OnHMM KJIacCOM MaTepHaliOB, KOTOpbIE ObUTH pa3paloTaHbl JJis PEIIeHHs YKa3aHHOU
npoOJieMbl, SBJSIFOTCS  MaTepHajbl, CONIEpKaIlde TIOPUCTBIE CLEIUIEHHBIE IOJIMMEPOM
3armoNHuTeN. B 3THX MaTtepuanax, 4YacTHIbl 3allOJIHUTENs, TaKhe Kak OOJIOMKH KaMHf,
KepaMHKH WM CTEeKJa, COEAMHEHbl B MaTpUIy C MWCIOJb30BAHMEM KJjes WM IOJIUMepa,
Harpumep, nojuyperaHa (cm. WO 97/16697). TlonmydeHHass maTpuLia SIBISIETCS BeCbMa
HOPHUCTOM, TAK YTO B3PbIB MOXKET OBITh MOTJIOIIEH 32 CYET pa3pbiBa CBsI3eH MEXIy YaCTULIAMHU U
3a CYET YIJIOTHEHMs MATPHUI[Bl, a TAKXKe 3a cueT NU(PaKIUK BOJIHBI 3HEPTUU Yepe3 MyCTOTHI B
MaTpuilbl. B omHOIl pa3paboTke, ChIMy4YHii MaTepwal MOXKET AOPOOUTHCS TMOJ HEeHCTBUEM
UMITyJIbCA BOJIHbI SHEPTHM B3pbIBA, NMPHYEM MOJbIe CTEKJISIHHbIE Chepbl U mem3a SBISIOTCS
npuMepaMu Takux matepuaioB (cM. WO 2007/141488). 3a cuer mOpPHUCTOCTH MATPHLBbL, 3TH
KOMITO3MLIMOHHBIE MaTepuajibl OyAyT Jierde 4YeM CTaHAAPTHBIA kene300eToH, M TpeOyroT
MEHbLIEH TONIIMHBI 3a CYeT WX CBOWCTB moromenus sSHepruu. OpHako, apoOieHue
3aTIOJTHUTENIS STUX KOHCTPYKIIMH AeNaeT UX HEMPUTOJHBIMU JJIsl TIOBTOPHOTO MCTIOJIb30BaHUS, U
MO3TOMY HEMOIXOMASLIMMHU Ui UCTIOJB30BAHUS B TEX CIy4asiX, KOraa OOBEKT SIBISIETCS LIEJIBIO
MHOKECTBa aTak. bojee Toro, B HacTosimee BpeMsi BCE elle CYyIIeCTBYeT HEOOXOAMMOCTD B €IIe
Oosee Jerkux Marepuanax.

B npyrom u3BECTHOM MOAXOAE MCIIONB3YIOT apMHUPOBAHHBIE BOJOKHAMH LIEMEHTHBIE
MaHeNH, KOTOpble COJep’KaT, HalpuMep, CTEKJIOBOJOKHA WM CTajbHble BOJIOKHA. Takue
MaTepHajbl UMEIOT 0O0Jiee BBICOKYIO MPOYHOCTh HA CXKATHUE U MPOYHOCTh HA PACTSDKEHUE, YeM He
ApMUPOBAHHBIE LIEMEHTHBIE MTAHENH, U XOPOLINE AHTHOAJUTUCTHYECKUE H B3PBIBOCTONKHE CBOICTBA.
OnHaxo, BeC 3THX MaTepHaJioB BCE ellle JIENaeT UX HEMOAXOAAINMU JUIS Psifia IPUMEHEHUH.

HacTosimiee nzo0pereHue mo3BossieT JONOJTHUTENBHO PACIIUPUTh THANIa30H MAaTEPHAIIOB,
NOAXONALINX JJIST UCTIOJIBb30BAHUS MTPH 00ECTIEUEeHNH 3AIMHUThI OT BOJH SHEPTUH, TAKHX KaK BOJIHBI
SHEPruu B3pbIBa, U OT JIETAIIMX B BO3AyXE CHAPSAOB U MyJIb.

B cooreercTBHU C NEPBBIM  ACMEKTOM HACTOSALIECTO I/1306peTeHI/I$I, npeajaracTcs



UCTIOJIb30BAHUE CJIOMCTOH KOMIIO3MLIMOHHOM TAHENW B Ka4eCTBE B3PbIBOCTOMKOIO W/WIK
AHTHOAJUTICTHYECKOTO SKpaHa, MpUYeM YyKa3aHHAas CJOWUCTasi KOMIIO3MLMOHHAS TIaHENb
comepxwut: (1) TIEPBbIA TMOBEPXHOCTHBIA CJIOW JIMCTOBOrO TOJMMMEPHOro Matepuana, u (ii)
CEepAEYHUK, COAEP KALIUi MEePBYIO NaHenb W3 TBEPAOIO BCIEHEHHOIO Marepuajla ¢ OTKPBITBIMHU
nopamu (M3 TBEPAOrO MOPOIUIACTA C OTKPBITBIMH MOPaMH), MPUYEM JIMCTOBOM MOJUMEPHBIH
MaTtepuajg CONEPKUT OTBEPIKIEHHbIN (OTBEpKIAeMblil) TOJMMEPHBIA MaTepuaj, KOTOPBIMA
MIPOHUKAET B MOBEPXHOCTb MAHEINM U3 TBEPAOrO BCIIEHEHHOI'O MaTepuaja ¢ OTKPBITBIMU MOPaMHU,
00pasys CBs3b MEXAY MEPBbIM NMOBEPXHOCTHBIM CIIOEM U CEPAECUHUKOM.

B cooTBeTcTBUU C 3TUM aCNEKTOM HACTOSINEro H300peTEeH!s, IepBasi MaHeNlb U3 TBEPIOTo
BCIICHEHHOTO MaTepuajla C OTKPBITBIMU TMOPaMHU MPEANOYTUTENIBHO COAEPXKUT TMOJTUMEPHBIH
BCIICHEHHBINI MaTepuajl WM COCTOMT M3 Hero. B kauecTBe NpUMEpOB TBEPABIX NOJUMEPHBIX
BCIICHEHHBIX MAaTE€pPUAJIOB C OTKPBITBIMH IOPaMH, KOTOpPbIE MOTYT OBITH HCIIOJIB30BAHBI B
COOTBETCTBHHM C 3THUM AacCleKTOM HACTOSIIEr0 H300pETeHHs, MOJKHO IPHUBECTH BCIEHEHHbIE
MaTepHaibl C HUCIOJb30BAHUEM (HEHOJIO-AJBAETHIHOTO MOJIUMEPa, BCIIEHEHHbIE MaTepualibl C
UCTIONBb30BAHUEM TOJIMCTUPONA, BCIEHEHHbIE MaTepuaibl € HCHOJIb30BAHUEM IOJUYPETAHA,
BCIICHEHHbIE MaTepuasibl € UCMOJb30BAHUEM IIOJMSTWIICHA, BCIIEHEHHBIE MaTepuaibl C
WCMONB30BAHUEM  MOJUBUHWIXJIOPUAA,  BCIIEHEHHBIE  MaTepualbl C  HUCMOJIb30BAHUEM
MIOJIMBUHIJIALIETATa, BCIIEHEHHbIE MAaTepHajibl C UCIOJb30BAHHEM CIOKHOTO mnommddupa, u
neHopesuHy. [IpenmnoyTHTeNbHO, TOJUMEPHBI BCICHEHHBI Marepuaj BBIOMPAOT W3
BCTIICHEHHBIX MaTE€PUAJIOB C MCIIOJIB30BAHIEM (DEHOJIO-AIBETHIHOTO TIOJIUMEPA.

bbuto OOHAapy’KeHO, YTO MPOYHOCTHBIE CBOICTBAa BCIIEHEHHBIX (PEHONIO-aTbIETHAHBIX
NOJMMEPOB JENAI0T UX OCOOCHHO MOAXOINSAIIMMH ISl CTIONB30BAHUS BO B3PBIBOCTONKHUX H/WIIN
AHTHOAJUTICTHYECKUX 3KpaHax. Kpome Toro, Hcnosb30BaHue JIMCTOBOTO TIOJIMMEPHOTO MaTepHasia B
COYETaHUU CO BCIIEHEHHBIMH (PEHOJIO-aJIbACTUAHBIMH MOJUMEPAMH TTO3BOJIIET TIONTYYaTh MAHENH C
O4€Hb BBICOKOH MPOYHOCTBIO M BBICOKOW CTOHKOCTBIO K PACCIaWBAHUIO U (PparMeHTalMy II0[

YAAQpOM BOJIHbI SHEPruu B3pbIBA. Takum o6pa30M, CJIOUCTBIC KOMITIO3UIIMOHHBIC ITIaHCIN



00ecreunBar0T UCKIIFOUUTENBHYIO 3aLIHUTY OT B3PHIBOB M OAJUTHCTUYECKUX MATEPUAJIOB.

B coorBercTBMM ¢ IpYrMM = acmeKTOM  HACTOSIIErO H300pETEHWs], IPeyiaraercs
UCTIONIb30BAaHNE CJIOMCTOH KOMITO3MLIMOHHOM TIAHENM B KaueCTBE B3PBIBOCTOWKOIO W/HIH
AHTHOAJUTICTHYECKOTO 3KpaHa, MPU 5TOM CJIOMCTas KOMIIO3WIIMOHHAS TMaHEeNb COAEpKUT: (1)
NEPBbIi TOBEPXHOCTHBIA CJIOH JIMCTOBOrO NOJMMEPHOro Marepuana, u (i1) CEepAeYHUK,
conepKalinii MEepBYKO MaHeNb W3 TBEPIOro BCIEHEHHOTO (DEHONO-aJbAeruIHoro MojIuMepa C
OTKPBITBIMU TIOpaMH, IPUYEM JIMCTOBOH MOJMMEpPHBIM MaTepuall CLEIUIEH C IOBEPXHOCTHIO
CepACYHUKA.

B cooTBeTcTBUM € 3THM aCNEKTOM HACTOSINEro W300pETEeHHs], MEePBbI MOBEPXHOCTHBIN
CIIOl JMCTOBOrO MOJHMMEPHOIO MaTepuaja MPEeNNOYTUTENIbHO COAEPIKUT OTBEP KICHHBIH
nonuMmepHslii MaTepuai. IlpennoururenpHee, OTBEPAKIECHHBINA MOJUMEPHBIN MaTepuasl NPOHUKAET
B [IOBEPXHOCTb MEPBOI MaHEIN U3 TBEPAOrO BCIIEHEHHOrO MaTepuaa ¢ OTKPBITBIMU MOPaMH, TaK
4T00BI 00Pa30BaTh CBSA3b MEXKy NEPBBIM MIOBEPXHOCTHBIM CIIOEM U CEPAECYHHKOM.

B coorBercTBHM ¢ JpyrMM acleKTOM HACTOSILEro HW300pEeTeHus], IpeaiaraeTcs
UCIIOJIb30BAHNE CJIOUCTON KOMITO3MIIMOHHOW TAaHEeIH B KayeCTBE B3PBIBOCTOMKOTO W/WIU
aHTHOAJTMCTUYECKOTO HKpaHa, MPUYEM yKa3aHHAsl CJIOUCTasi KOMITO3ULIOHHAS TTAHENb CONESPIKUT:
(1) cepmevHuK, COAEPKALINIA TIEPBYIO MAHEb U3 TBEPAOrO BCIIEHEHHOIO MaTepUasa ¢ OTKPBITHIMU
nopaMd M BTOPYIO MaHeNb M3 TBEPAOro BCIIEHEHHOIO MaTepuaja, NMpPU 3TOM MaHEIu U3
BCIIEHEHHOIO MaTepuaia CBsi3aHbl BMECT€ IpPU IOMOIIM KJes WU APYroro CBS3YIOIIEro
BEIECTBAa, TaK 4YTOOBl 00pa30BaTh MOHOJUTHYI CIOHCTYEO KOHCTPYKIMIO, H (i) TepBbIi
MOBEPXHOCTHBIM CJIOM JIMCTOBOIO MOJMMEPHOIO MaTepuasa, NPU4YeM JIMCTOBOM IOJIMMEPHBIN
MaTepual CLEIJIeH C MOBEPXHOCTHIO CePIeUHHKA.

B coorBercTBHMM C 3THMM aCHeKTOM HACTOSIIEr0 H300pETEHHs, IMepBas NaHeIb U3
TBEPAOrO BCIEHEHHOrO MaTepuana C OTKPBITBIMH IOpPaMU MPENNOYTUTEIBHO COMEPKUT
YKa3aHHbIH BbILIE NOTUMEPHBIA BCIICHEHHBIN MaTEpUaJT WJIM COCTOUT U3 HETO.

B cooTBercTBUHM € 3TUM aCMEKTOM HACTOSIIETO M300PETEeHUs], MEPBbIA MOBEPXHOCTHBINA



CJIOW JIMCTOBOTO TOJMMEPHOTO MAaTepHana, KOrAa OH €CTh, NPEANOYTUTENBHO COAEPIKHUT
OTBEP>KACHHBIM NOJUMEpHBIM MaTtepuas. IlpenmoururenbHee, OTBEPXKAEHHBIA MOJMMEPHBIN
Marepuana MPOHUKAET B IMOBEPXHOCTb MEPBOM MAHENW W3 TBEPAOrO BCIEHEHHOrO Marepuaia C
OTKPBITBIMA TIOpPaMHM, Tak 4YTOOBI 00pa30BaTh CBS3b MEXKAY IEPBBIM ITOBEPXHOCTHBIM CIIOEM MU
CEPIEUHUKOM.

B cooTBeTcTBUM C OMOJHUTENBHBIM ACIIEKTOM HACTOSIIEr0 M300pPETEeHUs], MPEeAIaraeTest
CIIOMCTas KOMIIO3ULIMOHHAsI TaHeNb, KOTOpas COAEPKHT: (1) CepAEeYHHK, COAEP AN MEpPBYIO
MaHeslb M3 TBEPAOrO BCIIEHEHHOIO MaTepuala ¢ OTKPBITBIMU IIOpaMU U BTOPYHO MaHEIb W3
TBEPAOr0 BCIIEHEHHOIO MaTepuasla, IPUYEM MaHENId U3 BCIIEHEHHOrO MaTepuasa CBsI3aHbl BMECTE
IPU TIOMOIIM KJIes WIM APYTOro CBSI3YIOLIEro BEINeCTBA, TaK YTOObI 00pa3oBaTh MOHOJIHUTHYIO
CJIOUCTYIO KOHCTPYKLMIO;, M, (pakyabTaTHUBHO, (i1) MEpBbI MOBEPXHOCTHBIA CJIOW JINCTOBOIO
NOJUMEPHOrO MaTepuasa, NpU4eM JIMCTOBON MOJUMEPHBIN MaTepuall CLEIUIEH C MOBEPXHOCTBIO
CepAEYHMKA, NPH YCJIOBUM, 4YTO KJEH WIM Jpyroe CBs3YIOIee BEINeCTBO He oOpasyer
BO3YXOHENPOHULIAEMOE YIIJIOTHSOLIEE MOKPBITHE BOKPYT MAHEIN U3 BCIEHEHHOIO MaTepuana
CepAECUHHUKA.

HoBas cnoucras KOMIO3ULIMOHHAS TAHENb B COOTBETCTBUM C 3TUM aCIEKTOM HACTOSILIETO
U300peTeHHsI MPEANOUTHTENBHO MOXKET OBITh HCIIOJIb30BaHA KaK B3PbIBOCTOMKHIA SKPaH.

B cooTBeTcTBHMM C 3THM aCHEeKTOM HACTOSIIEr0 H300peTeHHs, MepBas NaHedb U3
TBEpAOrO BCIEHEHHOIO MaTepuasa C OTKPBITBIMU IOpPaMU MPEANOYTUTENBHO COAEPIKUT
YKa3aHHbIH BbILIE NOJTMMEPHBIA BCIICHEHHBIN MaTepHall WJIM COCTOUT U3 HETO.

B cooTBeTCTBHM € 3THM aCMEKTOM HACTOSINEro M300pPETEeHUs], TEePBbI MOBEPXHOCTHBIN
CJIOM JIMCTOBOrO MOJIMMEPHOrO MAaTepuana, KOraa OH €CTb, NPEANOYTUTENBHO COAECPIKHUT
OTBEPKAEHHBIN MONUMEPHBbIA Marepuan. IIpennodrurensHee, OTBEPKAECHHBIM MOJMMEPHBIN
Marepuaja MPOHUKAET B IMOBEPXHOCTb MEPBONM MAHENW W3 TBEPAOrO BCIEHEHHOrO Marepuaia C
OTKPBITBIMU TIOPaMH, TaK 4TOOBI 00pa3oBaTh CBsI3b MEXKIY MEPBBIM IMOBEPXHOCTHBIM CIIOEM M

CEepAEYHHKOM.



B cooTrBercTBUM C BBIIENPUBENEHHBIMI ACTIEKTAMH HACTOSIIETO HM300peTEeHUs, repBast
MIAHETb u3 TBEPAOTO BCIIEHEHHOT'O Marepuaia c OTKPBITBIMH nopamu
NPETIOYTHTENbHONIPEATIOYTUTENIBHO SIBISIETC HE YHpyro neGopMHpyeMoOi, KOraa IMPUIIOKEHO
JABJICHUE BBIIIE 33JAHHOIO Mpenena. B HEKOTOpBIX NpuUMepax, MepBas MaHeNb U3 TBEPAOTrO
BCIIEHEHHOT'O MaTepHualia ¢ OTKPBITBIMHU IIOPAMU MOXKET Ne(pOPMHPOBATHCS TUIACTHYHO, COXPAHS
CLEIUIEHNe KaK €AMHCTBEHHbIM (enuHblii) 00BbeKT. B apyrux mnpumepax, mepsas NaHeNb W3
TBEPAOrO BCIIEHEHHOTO MaTepHaja C OTKPBITHIMU MOPAMH MOXKET OBITb XPYIIKOH, TO €CTh MOXKET
pa3pyiIaTbcsi Ha OOJIOMKH, KOTAa MPUJIOXKEHO JIABJICHHUE.

Hcnonp30BaHHBIN 31€Ch TEPMUH HE YIPYro 1epOpMHUPYEMbIH OTHOCUTCS K BCIIEHEHHOMY
MaTepuany ¢ OTKPBITBIMU MOPaMH, KOTOPBIH MpeTepreBaeT HeoOpaTUMoe U3MEHEHUE CTPYKTYPBI
BCIIEHEHHOIO MaTepuaja, KOrga IPWIOKEHO [TaBICHUE BBIIE 3aJaHHOrO Ipenena, TO €CThb
npereprieBaeT W3MEHEHHe 3a C4eT OpoOJeHMs, CIUTIOUMBAaHMA Wid (parMeHTauuu. Takum
00pa3oM, BCIIEHEHHBIH MaTepHaj JOJDKEH IMOIIIOIATh SHEPTUI0 OT BOJIHBI YHEPTUH 33 CUET He
ynpyroit nedopmarpm.

B nmpeanouTuTenpHBIX NpUMeEpax, NMepBasi NaHeNlb U3 TBEPAOrO BCIIEHEHHOIO MaTepHala ¢
OTKPBITBIMU TIOPaMH TIOCTENIEHHO Ae(pOPMHUPYETCs, TaK YTO SUEHKH BCIIEHEHHOTO MarepHaa,
Ompkafiinue K MeCcTy NPUJIOKEHHUS CWIIbL, CIUTIOIIUBAIOTCS, (PAarMEHTHPYIOT WU APOOSTCS
NEePBbIMHU, TIPH 3TOM stueiiku, Ooyiee yoalieHHbIe OT MeCTa NMPHJIOKEHHs CHIIbL, MEPBOHAYAIBHO
OCTAIOTCs1 HEMOBPEKAEHHBIMU.

IlepBast maHenb W3 TBEPAOrO BCIEHEHHOIO MaTepHana € OTKPBITBIMH ITOPAMH MOXKET
coaepKaTb TOHKO [AMCIEPrUPOBAHHBIN ChINY4YWi ynopouHstomuii matepuan. Iloaxopsmue
CBIly4YHe  YNOPOYHSIOIIUE MaTepuaabl MNPEANOYTUTENIBHO  SIBIIAIOTCS  UHEPTHBIMH U
HEPaCTBOPUMBIMH. Y IPOYHSIOIINN MaTepua MOXKeT IPUCYTCTBOBATh B konudecTse 710 10 Bec. %,
B TiepecyeTe Ha MOJHBIN BeC BCIIEHEHHOT0 MaTepuana, Harnpumep, ot 2 1o 10 Bec. %, wmm ot 5 1o 10
Bec. %, B IlepecueTe Ha MOJHBII BeC BCIEHEHHOro Martepuana. lloaxopsinue ynpouHsroLive

MaTepuajibl COACPKAT OPraHUYCCKUC WM HEOPraHU4YCCKHUE (B TOM YHUCJIC Meranm/mecxne)



CBhIy4YHe MaTepHalibl, KOTOpbIE MOTYT OBbITh KpUCTAUTHYeCKuMu win amopdubivu. [laxe
BOJIOKHHCTbIE ~ Marepuayiibl  MOryT ObItb  3((EKTUBHBIMH, XOTI W HE  SBISEOTCS
MPEANOYTUTEILHBIMU.

B xauecTBe HE OrpaHUUYUTENBHBIX MPUMEPOB MOAXOASIIUX ChITYYUX MAaTEPUATIOB MOKHO
MPUBECTU TJIMHY, TJIMHUCTBIE MUHEPAJbI, TaJbK, BEPMUKYJIHUT, OKCHUIbl METAJUIOB, OTHEYIIOPHYIO
KEPaMHKYy, CIUIOLTHbIE WJIH MOJIbIe CTEKIISTHHBIE MUKPOC(EPHI, 30JIbHYIO IMbLIb, KAMEHHOYTOJIBHYIO
MbUIb, JPEBECHYID MYKYy, OOBIYHYIO MYKy, MYKy M3 OpEXOBOH CKOPJYIMbI, KPEMHE3eM,
MHIHEpaJIbHbIE BOJIOKHA, TAKHE KaK MEJIKO pyOJIeHbIe CTEKJIOBOJIOKHA U TOHKO JUCTIEPIHPOBAHHBIM
acOect, pyOJjieHble BOJIOKHA, MEJKO pyOJieHble TPUPOAHbIE WM CHHTETUYECKHE BOJIOKHA,
U3MENbYEHHbIE I[UIACTMACCY W MOJIMMEPbl B BHUAE IMOPOLIKA WJIM BOJOKOH, HarpuMmep,
PEKyTIepUPOBAHHBIE OTXO/BI TIACTMACCHI M MOJIMMEPOB, MUTMEHTHI, TaKHe KaK MOpOLIKooOpa3Has
Kpacka U yIrJIepOJHasl Caxka, U KpaxMaJibl.

B HexoTOpBIX mNpuMepax, nepBas NaHeNb W3 TBEPAOrO BCIEHEHHOIO Marepuaja ¢
OTKPBITBIMU MOPAMH MOXKET IOIMOJHUTEIbHO COMAEepKaTh OOJIOMKHM KaMHsl, KEPaAaMHKH, CTEKJa
WJIH 3aTIOJTHATENIEH, BIPECCOBAHHBIX B MATPHILY BCIIEHEHHOTO MaTepHalia ¢ OTKPBIThIMU MTOPAMH.
[IpennouyrurenbHO, OOJOMKH HUMEIOT pasmep oT 2 10 50 MM B KaXIOM HM3MEPEHHHU, a
npeanouTuTeNibiee, oT 2 no 20 MM B KaXXKIOM U3MEpPeHHH. Bbuio OOHApYy:KEHO, YTO 3TU
MaTepuajbl YIYYIIAT aHTHOAJUIMCTUYECKHE CBOWCTBA KOMITO3UIMOHHBIX TaHeNeH B
COOTBETCTBHH C HACTOSIIIIUM M300pETEHHEM, HAMIPUMED, MPEAOTBPAINAIOT IPOHUKHOBEHUE IMYJTb
4yepes NaHeu.

[IpeanouturenpbHo, mepBas MaHENb W3 TBEPAOrO BCIIEHEHHOTO MaTepuajga HMEET
MIOTHOCTh B AmamaszoHe oT 100 mo 500 xr/m’, mpemmoututensHee, oT 120 go 400 kr/m’, u
naubosee MHpeanodTHTeNbHO, oT 120 g0 250 Kr/M’, 3a HCKIIOYEHHEM JEOOLIX OONOMKOB
3aTOJHUTETS], KOTOPBbIE MOTYT OBITh BIIPECCOBAHBI BO BCIIEHEHHBIN MaTEpHaIl.

MoskHO monarath, 4To (PU3MYECKHME CBOHCTBA TAaKMX BCIIEHEHHBIX MAaTEpPHAJiOB, a B

OCOOEHHOCTH TPOYHOCTh Ha C)KaTHE M MPOTHO IO HArpy3KOW, CBSI3aHbI (CPEeOu MPOUEro) C



TOJNIIMHON CTEHKM S4YEWKH M CO CPEIHHMM AuaMeTpoMm suelku. IIpenmoururensHo, cpenHui
AUaMeTpP SAYEHUKHU TBEPAOro BCIEHEHHOIO MaTepHuaia C OTKPBITBIMUA MTOPAMHU JIEXKUT B AUATIA30HE
OpUEHTUPOBOYHO OT 0.5 MM 10 5 MM, a npeanoyturenbHee, ot 0.5 umn 1 MM 10 2 unu 3 mm.

Slyeriku Uau NOpsl NEPBOM NMaHEIW U3 TBEPAOrO BCIIEHEHHOIO MaTepuasa C OTKPBITbIMU
MOPaMH MPEANOYTUTEIBHO OTKPBITHI Ha MOBEPXHOCTHU CEPACYHUKA, HA KOTOPYIO YKJIA[bIBAIOT
JIMCTOBOM MOJMMEPHBIN MaTepUal, U MPEANOYTUTEIbHO OHU OTKPBITHI (PACIIUPSIFOTCS) CHU3Y OT
NOBEPXHOCTH Ha OONBUIYIO I[IUPUHY, YeM Ha IIOBEPXHOCTH, 3a CYET dYero olOpasyercs
MOJHYTPEHHUE, KOTOPOE YJIY4IIAeT CBsI3b JIMCTOBOIO MOJIUMEPHOIO MaTepHana CO BCIIEHEHHBIN
MaTEPHUAJIOM C OTKPBITBIMU ITOPAMH.

B coorBercTBMM C HEKOTOPbIMH AacClEKTaMHM HACTOSLIEr0 W300peTeHus, IepBbIil
NOBEPXHOCTHBII CJIOH JINCTOBOIO MOJHMMEPHOrO Marepuana oOpa3soBaH U3 JIMCTOBOIO
OTBEPKIAEMOr0  IOJUMMEPHOIO  MaTepuaja, HalmpuMep, U3  TEPMOOTBEPKIAAKOLIErOCs
MOJINMEPHOIO MaTepHaa.

JIucToBOI MoNMMMEPHBIN MaTepua MPEANOUYTUTENBHO COAEPKUT MATPUILLY, COAEPIKALLYIO
TEPMOOTBEPIKAAIOIIMICS TOJUMED, HAMIPUMEP, TEPMOOTBEPIKIAIOLIUICS MOJTUMEp, BbIOPaHHBIN
U3 TPYIIbL, B KOTOPYE) BXOAST CJIOXKHBIA MOMMA(UP, BUHIIOBBIN 3(Up, SMOKCHIHAS CMOJIA,
(deHo0-anpaernaHbI oMuMep, OucManenmun U nonuumun. Haubonee mpennoyTUTETbHBIH
JIUCTOBOM NOJIMMEPHBIM MaTepuasl COAEPKUT MATPULY TEPMOOTBEP KIAAOLIErOCs MOJMMEpPa B
BUZEe CIOKHOTrO mojuddupa. JIMCTOBOW MONMMMEpHBIA MaTepuaj TaKKe MOXKET COAepKaTh
MEJAMUH, KOTOPBIM MCMONB3YKOT KaK aHTUNUpPEH. JIMCTOBOW MOIMMEpPHBIA MaTepHanl MOXKET
JOTOJHATENBHO COAEPKATh NOOABKH, BEIOPAHHBIE U3 TPYIIIBI, B KOTOPYIO BXOISAT OTBEPAUTEINH,
YCKOPHTEIH, HATIOJIHUTEIH, TMTMEHTBI W/ WIIH JIF0OBIE TpyTrue HeOOXOIUMbIE KOMITOHEHTBL.

B HekoTOpBIX mpHMepax, JIMCTOBOH MOJIMMEPHBIA MaTepHasl MOKET ObITh OTBEPXKIEH B
KOHTaKT€ C TaHEJbI0 M3 TBEPAOrO BCIIEHEHHOTO MaTephasia CepIeYHHKa, TaK 4TO oOpasyeTcs
cBsi3b Oe3 HeoOXxomuMocTu B cjoe kies. Hampumep, CBs3b MOkeT ObITh CO3/aHa 3a CYET

COBMECTHOI'O NpECCOBaHUA (C)KaTI/Iﬂ) JIUCTOBOI'O OTBEPKAACMOI'0 MOJMMEPHOI0 Marcpuajia U
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MaHeJIM U3 TBEPAOTO BCICHCHHOTO MaT€puajla C OTKPBITBIMHU IIOpaMu, U OTBCPXKIACHUSA
JMCTOBOTO OTBEP)KJAEMOro IMOJMMEPHOrOo MaTepuaja 3a cueT HarpeBaHus. Ilpu sTom, mo
MeHbIlIeH Mepe 4YacTh MaTepuaja OT JHMCTOBOTO OTBEPKAAEMOr0o MOJHMEPHOrO Marepuana
MOJKET 3aTeKaTb B SYEUKU U MEXOO0Y3JIMsd BCIICHEHHOTIO MaTe€puajla ¢ OTKPBITBIMH IIOpaMy,
YTOOBI O6pa30BbIBaTb CBA3b MEXKAY CEPACHHUKOM U JIUCTOBBIM IMOJIMMEPHBIM MATCPUAIIOM,
MIOCJIE €T0 OTBEPKACHHUSL.

B HekoTOpBIX mpuMepax, OTBEP>KACHHBIA MOJUMEPHBIM MaTepual MOXET NPOHUKATH B
TBEpP/IbIH BCIIEHEHHBIH MaTepHall C OTKPBITBIMHU IIOPAMH Ha INIyOHHY, KOTOpast IO MEHbIIEH Mepe
paBHa CpeAHEMY IUaMETPy S4YEHKHU BCIIEHEHHOIO MaTepHuala, a MpeArnoyYTUTeNbHEe, Ha INyOuHy,
KOTOpasi IO MEHbIIEH Mepe paBHa YJBOEHHOMY CpPEIHEMY IHAMETPy SYEHKU BCIEHEHHOTO
Martepuana. AJIbTEpHATUBHO, OTBEPKIACHHBIM IOJUMEPHBI MaTepuanl MOXKET IMPOHHUKATH B
TBEPAbII BCIEHEHHBIH MaTepual C OTKPBITBIMH [TOPAMHU Ha TTyOHHY 1O MeHbIueil Mepe 0.5 MM, a
NPEANOYTUTENbHEE, O MeHbIIeH Mepe 1.0 MM, U elne NpeAnoYTUTEIbHEE, 0 MEHbIIEH Mepe
2.0 MM, Hanpumep 2.5 MM uiH 3.0 M.

YkazaHHbIM 00pa30M, JJUCTOBOM MOJIMMEPHBINA MaTepuan oopasdyet 0O0IOUKY Ha MaHen
U3 TBEPIOrO BCIIEHEHHOIO MaTepuasa, KOTOpas MEXaHHUYeCKH 3aKperyieHa B IMOBEPXHOCTU
MaHeJH U3 TBEPAOIro BCIIEHEHHOr0 MaTepuana. TepMUH MeXaHHMUeCKH 3aKperieHa O3HauaeT, uTo
110 MEHbIIEH MEpPE YacCTb JIMCTOBOI'O MOJUMEPHOIO MaTE€pHaja MPOHUKAECT 110 MEHBIIEN MEpPE B
YacTh MAaHEJM M3 TBEPAOrO BCIIEHEHHOrO MaTepuana W o0pasyer o0NacTh MEXaHU4eCKOro
B3aUMOJIEHICTBHSl C TAHENbI0 W3 TBEPAOTrO BCIEHEHHOro Martepuana. Takum obpa3oMm, Mo
MEHbIIIeH Mepe 4acTh JIMCTOBOTO MOJUMEPHOro marepuana OyneT 3(h(exkTuBHO 3axBadeHa BO
BHEIHUX SYEHWKaX IaHeNd W3 TBEPAOro BCIIEHEHHOIO MarepHaiia, YToObl CO3JaTh IMPOYHOE
MEXaHUYEeCKOe CLEIUIeHHe. 3a CcYeT 3TOro IMONy4YaroT IPOYHYD MOHOJUTHYIO CIIOUCTYIO
KOMITO3UITUOHHYH0 KOHCTPYKIUEIO, oe3 HGO6XOI[I/IMOCT 1 B HAHECCHUU KJICA MCXKAY CIIOAMMU.

Bbruto O6H21py>K€HO, YTO B HCKOTOPBIX ClIydasaX CHCIJICHUE, JOCTUTHYTOC Ha MOBEPXHOCTU

pasaciaa 00O0JIOUKH U TIAHENU U3 TBEPAOTO BCIICHCHHOIO MaT€puralia, sABJIICTCA bosee CUJIbHBIM, YEM
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B CaMOM MaTepHaje IaHEed W3 BCIIEHEHHOro Marepuana. B pesysbrare, B COOTBETCTBUHU C
HACTOSIIIUM H300pPETEHNEM IOTYHYaA0T CIOUCThIE KOMITO3ULIMOHHBIE TTAHEIH, KOTOPBIE SBIISTFOTCS
O4Y€Hb NPOYHBIMH, CTOMKHUMHU K OTCIAMBAHUIO JIMCTOBOIO MaTepHasa OT CEpPACYHUKA U CTOMKUMHU K
¢dparmMeHTalM CepAEYHMKA TOA YAApOM BOJHBI B3pPBIBHOH 3Hepruu. B wactHOCTH, OBLIO
OOHapy»KEeHO, YTO JIMCTOBOH MOJMMEPHbIH Marepuan NeHCTBYeT Kak T'MOKHH yAep KUBArOIIUI
CJIOH, KOTOPBIN MO3BOJISET COXPAHATDL LEJTOCTHOCTD MAHENIN U3 TBEPAOIO BCIIEHEHHOIO MaTepuana
C OTKPBITBIMH TTIOPaMH, 1aXKe €CJI OHa JehOopMHpOBaHa/ pa3/iaBieHa BOJHOMN B3PbIBHOI SHEPTUH.
bbuto oOHapykeHO, YTO Takue KOHCTPYKLMH OOECIEeUMBAIOT MCKIIOUUTENBHYIO 3aIIUTy OT
B3PBIBOB U OAJUTUCTHYECKUX MAaTEPUAJIOB.

B npyrux BapuaHTax OCYIIECTBIICHHUs H300PETEHNs], CIIOH Kilest MOXKET OBbITb HAHECEH MEXIy
MEPBLIM TOBEPXHOCTHBIM CJIOEM JIMCTOBOIO IOJMMEPHOrO Marepuaja U MAaHEIbI0 U3 TBEPIOro
BCIIEHEHHOTO MaTepHalla ¢ OTKPBITBIMU MOpaMH. B mpuHuume, MoxeT ObITh UCHONB30BaH JIFO00H
THII KJesd WIA JPYroro CBS3YIOINETO BEINeCTBAa, KOTOPbIH IIO3BOJSIET 00pa3oBaTh IPOYHOE
CLICIUIEHUE MEXIY IBYMsI CIOSIMU.

JInCcTOBONM MOMMMEPHBIN MaTepuan NPEANOUYTUTENbHO COAEPKUT CPEICTBO apMHUPOBAHUS,
HampuMep, COAECPIKUT apMHUPYHOIIME BOJOKHA. BOJIOKHAa MOTYT COAEpXKaTh OAMH WM HECKOJIBKO
MarepuanoB. Hampumep, OMH UM HECKOJIBKO THIIOB BOJIOKHA MOTYT OBbITh BBIOPAHBI M3 TPYIIIIbL, B
KOTOPYK0 BXOIST VYIJIEPOAHBIE BOJOKHA, CTEKJIOBOJIOKHA, AapaMHHble BOJOKHA W/WMIN
MOJINSTUJIEHOBBIE BOJIOKHA, TAKHUE KAaK BOJIOKHA U3 MOJUITUIIEHA CBEPXBBICOKON MOJIEKYJISIPHOU
maccel (UHMWPE). B 0gHOM mNpeamnouyTUTENIbHOM BapUaHTE OCYINECTBJIEHUS, CPENCTBO
aPMUPOBAHUSL COMAEPKUT CTEKJIOBOJIOKHA WM COCTOUT W3 HHX, Hampumep, coxepkur E-
CTEKJIOBOJIOKHA W S- CTEKJIOBOJIOKHA.

ApMupyromue BOJIOKHa MOTYT ObITh KOPOTKUMHU BOJIOKHAMH, HAPUMEP UMEIOIIUMH JITTHHY
5.0 ¢cM unM MeHblle, WM MOTYT ObITb OoOJiee UIMHHBIMH BOJIOKHaMU. BoiokHa MoryTt ObITh
CBOOOIHBIMH, HAmpuUMep, BOJOKHA MOTYT HMATH B OJHOM WJIM HECKOJBbKUX HAIPABICHUSIX.

Bomnokna MOTyT OBITb YaCTHIO CET: W, HATNIPUMEDP, MOT'YT OBITh CBSI3aHBI UJIH CILJIETEHBI BMECTE JIFOOBIM
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nonxoaamuM obpazom. Cxema pacroNoKEeHHUsI BOJIOKOH MOXKET ObITh CITy4aiHOH WM PETYIISIPHOM,
U MOXKET COIepkKaTb TKaHb, MAT, BOWJIOK, WJIM 3TO MOXKET OBITh Jpyrasl TKaHas WM WHas CXeMa
pacrionoxkeHus. BonokHa MoryT o0pa3oBbIBaTh HENMPEPBIBHYEO OOMOTKY. PakyJNbTaTHBHO, MOTYT
OBITH UCTIONIB30BAHBI HECKOJIBKO CIIOEB BOJIOKOH.

[IpenmodrurenbHO, JUCTOBON mONMMEpHBIH Matepuan comepxkutr SMC  (mcToBoi
¢dopmoBouHbIli coctaB). SMC mNpennouTUTENbHO CONEPKUT YKA3aHHYIO BBIIIE MAaTPHULLY
TEPMOPEAKTUBHOIO MOJMMEpPa U yKa3aHHbIE Bblllle apMupyrowmue BojokHa. Hampumep, SMC
MOXET COZEPKaThb TEPMOPEAKTHUBHBIN MOJUMEP, HANpPHUMEp CIOKHBIA IMONU3(pUpP, BMECTE C
apMUPYIOIIMMHU BOJIOKHAMM, HAIpUMeEp, CO CTEKJIOBOJOKHaMH. TepMOpEeakTHUBHBIN MOIUMED
MOKET IOMOJHUTENBHO COAepkaTh MOOABKH, HANPHMEpP, MUHEPAJIbl, HHEPTHbIE HATIOIHUTEIIH,
NUICMEHTBI, CTaOMJIM3aTOpbl, HMHTHOUTOPBL, pa3AENIUTENbHBIE COCTaBBl,  KaTaJU3aTOPHI,
3aryCTuTeNy, J00aBKH THAPATUPOBAHUS W/WIIN IPyTUe NOAXOIAIINE MAaTePHAIIbI.

Boironno ucnonezoBatb SMC kak mnepBblii nmoBepxHOCTHbIN cioi. Hampumep, SMC
UMeeT HM3KYI0 IUIOTHOCTb, HO JIydllli€ IPOYHOCTHBIE CBOWCTBA 4Ye€M JPYyrue JHUCTOBBIC
NOJIMMEpHbIe MaTepuasibl. B yacTHOCTH, OBIIO OOHAPYKEHO, YTO OYEHb BBICOKHE MPOYHOCTH HA
CKaTue, MPOYHOCTh HA PaCcTsDKEHUE, M3THOHAs TPOYHOCTh U yaapHas BsiskocTb SMC nenaroT ero
O0COOEHHO TMOIXOMASALINM JUIsi MCIOJB30BAHHUS BO B3PBIBOCTOMKHX W/WJIM aQHTHOAJTUCTUYECKHX
MaHessAX, Hampumep, [Js1 TPEeAOTBpAIlleHUs pacciauBaHMsl IMOBEPXHOCTHOIO CIOS W
MOAAEPKaHUSL LEJIOCTHOCTH CJIOMCTOM KOMITIO3MLMOHHOW MaHENIW MPU BO3AEHCTBUU BOJIHBI
B3pbIBHONH »sHepruu. SMC Takke MMeeT XOpollue CBOICTBa M XOpPOUIYID CTOHKOCTh K
XUMUYeckoMy Bo3nelcTBuro. SMC Takke HMMEeT XOpOINYIH OTHECTOMKOCTb, YTO OCOOEHHO
BAKHO B KOHTEKCTE HacTosmero u3ooOpereHus. Takum oOpa3om, MaHEeNd B COOTBETCTBUHU C
HACTOSIIIUM  H300pETeHHEM TaKXKe HUMEIT HEKOTOPYKH CTEeNeHb 3allUThl OT pHCKa
BOCIIJITAMEHEHHSI, CBSI3aHHOTO C BO3/ICHCTBHEM B3PHIBOB M HEKOTOPBIX THUIIOB OAJTHCTUYECKHX
MaTepHasoB.

JIncroBoii HOJII/IMeprIfI MaTepUuall NpeANnOYTUTCIIBHO UMCET TOJIIIUHY B JHAIIA30HE OT
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0.5 no 25 mwMm, npennouturensHee, ot 0.5 no 15 mm, eme npeanouturensHee, ot 0.5 10 10 mm, u
HanOonee npexnnouTureabHo, or 0.5 mo 5 mm. Hampumep, NUCTOBOM MOJMMEPHBIN MaTepHal
MOET UMETb TONIIHUHY | MM, 2 MM, 3 MM WJIH 4 MM.

IIpeanoururenbHO, NEPBBINA MOBEPXHOCTHBIN CJIIOW JINCTOBOTO MOJIMMEPHOrO MaTepuasna
MOKPBIBAET BCK) NOBEPXHOCTh MNEPBOM MAaHENW M3 TBEPAOrO BCIEHEHHOIO Marepuansa ¢
OTKPBITBIMU MTOPAMHU.

B cooTtBercTBUU ¢ aceKTaMH HACTOSIIErO M300pETEHUs], EePBbI MOBEPXHOCTHBIN CJION
JMCTOBOIO IMOJUMMEPHOrO MaTepuajga MOpU MCHOJb30BAHUM OPUEHTUPOBAH JKEJIaTEIbHbIM
00pa3oM B HaIpaBJICHUH OTEHLUATBHOTO B3PbIBA WU OAJUTMCTUYECKOTO CHapsia.

B HekoTOpBIX acmekrax M300peTeHus, CEPIeYHNK MOXKET COIEpKaTh OAHY MEPBYIO MaHEIb
U3 TBEPAOrO BCIIEHEHHOTO Marepualjia ¢ OTKPBITHIME MopaMu. B apyrux acrnektax uzoOpeTeHus,
CepACYHUK MOXKET COAEp KaTb HECKOJIbKO MaHeNel U3 BCIIEHEHHOIo marepuana. B dactHoCTH, B
HEKOTOPBIX BBILICTPUBEICHHBIX aCMEKTaX W300PETEHUs], CEPACUHHUK COICPIKUT BTOPYIO MAaHENb M3
BCIIEHEHHOIO MaTepuajia, CLEIUICHHYIO C MEPBOM MAaHENbI0 U3 TBEPAOrO BCIEHEHHOIO Marepuala
IPY TIOMOLIM KJIesl WIM CBSI3YIOLIErO BEIECTBA.

Korna oHa ectb, BTopasi maHejIb U3 TBEPAOrO BCIIEHEHHOI'O MaTepualia MOXKeT ObITh TaKOH
JKe, KaKk U TiepBasi MaHeJb W3 TBEPAOro BCIIEHEHHOro MaTepualia, wiu npyroi. Takum oOpasom,
BTOpasi MaHeNb U3 TBEPJOro BCIIEHEHHOTO MaTepraia MOKET COAEP:KaTh BCIICHEHHBIN MaTepua ¢
OTKPBITBIMU MOPaMH HJIM COCTOSTh M3 HEro, WM MOXKET COAEPKATh BCIEHEHHBIM MaTepual ¢
3aKpbITBIMU NOpaMu. IIpeanodTuTenpsHo, BTOpas MaHel b U3 TBEPAOIrO BCIIEHEHHOTO MaTepuaia
COZEPKUT BCIEHEHHBI MaTepUall C OTKPBITBIMU TMOPAMH, & MPEANOYTUTENIbHEE, MOJIUMEPHbIN
BCIICHEHHbIN MaTepuaj ¢ OTKPBITBIMU IMOPaMU, HAIPUMEP, OMMCAHHBIN 37€Ch BBILIEC MOJIUMEPHBII
BCIIEHEHHbIN MaTepHal C OTKPBITBIMA OPAMHU.

Kneit nnu ces3yrolnee BELIECTBO, UCMOJIb30BAHHBIE AJII CBSI3U MEPBOrO U BTOPOIO CJIOEB
BCIICHEHHOIO MaTepualla, MPeANOYTUTENbHO COAEpPKAT OAUH WM HECKOJBbKO 3JIACTOMEPOB WU

COCTOUT M3 HUX. IIpennouTuTeNnbHO, K€l WM CBS3YIOLEE BEINEeCTBO COAEP:KaT MO MEHbLIEH



14

Mepe OIMH 3JacTOMEpP, BBIOPAHHBIM W3 TPYMIbI, B KOTOPYKO BXOASAT: HATYpPaJbHBIH Kaydyk,
CHHTETHYECKUH  TOJMM3OIpEH,  OyTHIKay4dyK,  TaJOT€HH3UPOBAaHHBIH  OYTHIIKAy4yK,
noauOyTaaneH, cononuMep OyTannueHa U CTUPOJa, HUTPHJIOBBIN KaydyK, raJlor€HU3UPOBAHHBIH
HUTPWIOBBIA  Kay4dyK, XJIODOIPEHOBBIM  Kay4yK, KPEMHUHOPraHMYECKMH Kaydyk H
raJIOTeHU3UPOBAHHBIN KPEMHUHOPTaHUYECKUN Kay4yK.

Korga xnei mnm CBA3yIOILEE BEIECTBO COAEP:KAT OJUH MJIM HECKOJBKO 3J1aCTOMEPOB,
TOTAA 3JIACTOMEP MPEANOYTUTEIbHO IMPOHUKAET M0 MEHbIIEH MEpe B 4acThb MEPBOM MaHEIN U3
TBEPAOrO BCIEHEHHOIO MaTepuajia C OTKPbITBIMU mnopamu. Hampumep, smactomep MOXeET
MIPOHUKATh B MEPBYIO MaHEIb W3 TBEPAOrO BCIEHEHHOIO Marepuana ¢ OTKPBITBIMU ITOpaMU Ha
rTyOMHY, KOTOpasi M0 MEHbIIEH Mepe paBHa CPEIHEMY JUAMETPY SYEHKH BCIIEHEHHOTO MaTepuala,
a TIpeIIoYTUTENIbHEe, Ha IIyOHHy, KOTOpas MO MEHbIIeH Mepe paBHA YIBOSHHOMY CpEIHEMY
AUaMeTpy sA4eiKU BCIIEHEHHOIO MaTepuala.

AJIBTEpPHATUBHO, 3JIACTOMEP MOXKET NPOHUKATH B MIEPBYIO NMaHENb U3 TBEPOrO BCIIEHEHHOTO
MaTtepHana ¢ OTKPBITHIMU MOpaMH Ha MIyOMHY N0 MeHbluei Mepe 0.5 MM, MpeanoYTuTeNibHee, 1o
MeHblIel Mepe 1.0 MM, U ele npeanodTuTeNpHee, M0 MeHblued Mepe 2.0 MM, Hanmpumep 2.5 MM
i 3.0 Mm.

IlpennoururenpHee, KOrga BTOpas MAaHENb W3 TBEPAOrO BCIEHEHHOIO Marepuala
COZIEP’KUT BCIIEHEHHBIN MaTepuan C OTKPBITBIMU MOPaMM, TOTAA 3JIACTOMEP MPEATOYTUTEIBHO
MIPOHUKAET MO MEHBIIEH Mepe B 4acTh KaXkIOH NaHeNIu U3 TBEPAOrO BCIIEHEHHOIO MaTepuana C
OTKpPBITBIMU TIOpamMu. Hampumep, smactomMep MOXKET NMPOHUKATh B MIEPBYIO M/WJIM BTOPYIO TaHENb
U3 TBEPAOTrO BCIIEHEHHOTO MaTepHajia ¢ OTKPBITBIMU MOPAaMH Ha TIyOWHY, KOTOpas MO MEHBIIEH
Mepe paBHA CpPelNHEMY AMAMETPY sYEWKU BCIEHEHHOIO Marepuana, a MNpPEANOYTUTENIbHEe, Ha
ryOuHY, KOTOpas 1O MEHbLIEH Mepe paBHAa YABOSHHOMY CpPEOHEMY [IHaAMETPy SUYeHKH
BCIICHEHHOTO Marepuaia. AJIbTEPHATUBHO, 3JIACTOMEP MOKET TMPOHHKATh B TIEPBYIO W/MIIH
BTOPYIO TaHEJNbh W3 TBEPAOIO BCIIEHEHHOTO MaTepuasia ¢ OTKPBITBIMH MOPaMH Ha TIIyOMHY IO

MeHbLIen Mepe 0.5 MM, npeanodTuTensHee, Mo MeHbleld Mepe 1.0 My, U emle NpeanoYTUTENbHEE,
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1o MenbLuen Mepe 2.0 MM, Harmpumep 2.5 mm unu 3.0 Mm.

Ecnmu 310 Tpebyercs, TO CBOWCTBA (XapakTEPUCTUKH) KAXKIOW W3 TMAaHENeH M3 TBEPAOro
BCIIEHEHHOTO MaTepHasia MOTYT OBbITh BBIOPAHBI TaK, YTOOBI ONTUMH3UPOBATH CTOMKOCTD K B3PbIBY
U aHTHOAJUIMCTHYECKHE CBOMCTBA CJIOWCTBIX KOMIIO3MLMOHHBIX MaHene. Hampumep, nepsas
MaHeNb U3 TBEPAOro BCIIEHEHHOIO MaTepHaia ¢ OTKPBITBIMU MIOPAMHU MOXKET UMETh CONPOTUBIIEHHUE
nedopmarnuu (HaIpuUMep, COMPOTUBIICHUE APOOJICHHIO, CIUTFOIIMBAHUIO WIIH (pparMEeHTALUH) HIDKE
4yeM BTOpas MaHeldb M3 TBEPAOrO BCIIEHEHHOTO MaTepuana. 3a C4YeT 3TOro, CJOoHMCTas
KOMITIO3ULIMOHHAS TTaHEJb MOYKET MMETh MOCTENEHHO M3MEHSIOLIeeCs] COPOTUBIIEHUE feopMaliiy,
KOTOpPO€ BO3pacTaeT OT ONHOM MaHeIW W3 TBEPAOrO BCIIEHEHHOIO MaTepuaja K CIEAYHOLIEH.
Pasnuue conporusneHuii aepopMaMyu MeXay MaHEIsIMH M3 TBEPIOrO BCIIEHEHHOrO MaTepualia
MOJKET OBITh BbI3BAHO pa3ynureM IUoTHocTeld. Camo coboii pa3ymeercst, YTO BO3MOXKHBI U JIPyTUe
BAPUAHTbI OCYLIIECTBJICHHS], TOHATHBIE CIIELUAINCTaM B TAHHOH 00IacTH.

beuto  OOHapyXKeHO, 4YTO OSTH KOHCTPYKTHBHbIE pEIIEHUs IO3BOJIFOT  CO37JaBaTh
B3PBIBOCTOMKHE M aHTHOAJUTUCTHYECKUE MAHEIH, KOTOPbIE SBIISTFOTCS OU€Hb MPOYHBIMU U CTOWKUMHU
K pacCIauBaHUIO U (parMEHTALMH CJIOEB CepIeYHUKA MOJ YIAPOM BOJIHBI B3PBIBHOI SHEPTUH, U
KOTOpbIe 00ECEeYHMBAIOT HCKIIFOUHTENIbHYIO 3aIUTy OT B3PBIBOB U OAJUTMCTUYECKHX MaTepUaJiOB
(cHapsimoOB).

B nomosHUTENBHBIX ACMEKTaX HACTOSIEr0 M300pETEHUs], CePAEUHHK MOXET CONEpPIKaTh
OJIMH WJIM HECKOJBKO JOMOJHUTENBHBIX CJIOEB CEPIEeYHUKOB. Takum 00pa3oM, CepAeYHUK MOXKET
ObITh 00pa30BaH W3 MHOXECTBA CJIOEB, MPHYEM 3TO MHOXKECTBO CJIOEB MPEATIOYTUTENHLHO CBS3aHbBI
BMECTE, TaK YTOOBI 00pa30BaTh MOHOJIHUTHYIO CIIOMCTYEO KOHCTPYKLIHUIO.

IpennodTuTeTbHO, MHOKECTBO CJIOEB MMEIOT OMHAKOBBIE 00BeMbl. OIHAKO, B HEKOTOPBIX
BAPHAHTAX OCYIIECTBJICHUS W300pPETEHHs, Pa3IMYHbIE CIOM MOTYT OTJIMYATBCA IO pa3Mepam.
Hanpumep, onuH MM HECKOJBKO JOTIONHUTENBHBIX CIIOEB CEPACUHHKA MOTYT ObITh MCIIOJIB30BAHBI
TOJILKO B O0JIACTSIX, OCOOEHHO TONBEPIKEHHBIX B3PHIBHOMY BO3AEHCTBHIO, WM MOTYT CO37aBaThb

KOHCTPYKTHUBHOC YCUJICHHUE B obmacTsix MaHe/M, NOABCPIKEHHBIX TOBBIIICHHBIM MCEXaHUYCCKHUM
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HanpsDKEHUSM (HapUMeED, Y CTBIKOB MJIA BOKPYT HHX).

B HekoTOphIX BapHMaHTax OCYINECTBJIEHUS, CEPACYHHK CONEPKUT OJHY HIJIH HECKOJIBKO
TOTIOJTHUTENBHBIX TIaHENeH W3 TBEPAOro BCIEHEHHOrO MaTepHasa, KOTOpble MOTYT OBITh TAKHMMH
Ke, KaK MepBasi MaHeNlb U3 TBEPAOrO BCIIEHEHHOTO MaTepuaa ¢ OTKPBITBIMH ITOPAMHU H/WIIA BTOPast
MaHeNb W3 TBEPIOro BCIIEHEHHOTrO Marepuaia (KOraa OHa e€CTh), Wid APyrumMu. Takum oOpasom,
OIIHa WJIM HECKOJIbKO JOTOJHUTENbHBIX MaHeNed W3 TBEPJOro BCIEHEHHOTO MaTepHata MOTYT
conep KaTh BCIIEHEHHBIN MaTepuall ¢ OTKPBITBIMH MTOPAMH HIIH C 3aKPBITBIMH ITOPAMH, I COCTOSITh
u3 Hero. IlpenmodrurensHO, OfHA WJIM HECKOJNBKO JOMOJHUTENbHBIX IaHelell H3 TBEPAOro
BCIIEHEHHOTO MaTepuaia COJEepXKaT BCIEHEHHbIM Marepual C OTKPbITBIMH IOpaMH, a
NpEeNNOYTUTENIbHEE, TOJMMEPHBIN BCIIEHEHHBI MaTepual C OTKPLITBIMU IIOpaMH, HampHUMep,
OIMCAHHBIN 3/1ECh BbILIE MOJIUMEPHBIN BCIIEHEHHBIN MaTepUall C OTKPBITBIMU TIOPaMH.

B cooTBETCTBUH € 3THM aCMEeKTOM HACTOSIILErO H300PETEHNs], CBOMCTBA KasKIOH U3 TaHeNe
U3 TBEPAOTO BCIIEHEHHOTO MaTepuaja MOTYT ObITb BBIOPAaHBI TaK, YTOOBI ONTHMH3HUPOBAThH
CTOWKOCTh K B3PBIBY U aHTHOAJUIMCTHYECKHE CBOWCTBA CJIOUCTBIX KOMITO3MIIMOHHBIX MaHEJeH.
Hanpumep, nepBasi maHenab M3 TBEPIOrO BCIIEHEHHOTO MaTepuasia ¢ OTKPBITBIMU TOPAMU MOJKET
UMETb COTPOTHUBIIEHHE NedopMaruy (HarpuMep, COMPOTHBIIEHUE APOOJIEHHIO, CIUTIOLIMBAHUIO WITH
(bparmeHTaIMM) HIKE YeM BTOpasi MaHeNb W3 TBEPAOrO BCIIEHEHHOIO Marephaja. 3a CYeT 3TOTO,
CJIONCTast KOMITO3UIIMOHHASI TaHEIb MOKET MMETh TOCTEIIEHHO H3MEHSIOIIEECs COMpPOTUBIICHUE
nedopMary, KOTOPOE BO3pPAcTaeT OT ONHOH MaHeNd W3 TBEPAOro BCIEHEHHOrO MaTepHaia K
cnenyromeii. Camo cooil pasymeercsi, 4TO BO3MOXKHBI M JIPYTH€ BapUAaHThl OCYIIECTBIICHHS,
TIOHATHBIE CIIELNATNCTAM B JAHHOH 00JIacTH.

B BapuaHTe OCyIIECTBICHUsI, KOMIIO3UIIMOHHAS MAHEb COAEPIKUT TPU MAHENN U3 TBEPAOro
BCIIEHEHHOTO MaTepuasia. [IpenouTuTebHO, BHYTPEHHSISI TAHENb 3a)KaTa MEXIy ABYMsI JPYTHMH
naHesiMU.  [IpennoduTuTenbHO, BHYTPEHHSST MAHENb HMeeT Oolieeé HU3KOE COIMpPOTHUBIICHUE
nebopMaMy, 4eM APYrue NaHeNH, HalpuMep, 3a CUeT TOro, Yro OHa HUMeeT Oojiee HH3KYIO

IUIOTHOCTD. HpeI[HOLITI/ITeJ'IbHO, BHYTPCHHsIA NAHEJIb U3 TBEPAOIO BCIICHECHHOI'O MaT€pHrajia MOXKET
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HMeThb MIOTHOCT oT 100 1o 140 kr/M°, a BHelIHME MaHEeIU U3 TBEPAOrO BCIIEHEHHOrO MaTepHasa
MOTYyT MMeTh MIoTHOCTh oT 130 o 170 xr/m’. TlpenmodturenbHee, BHYTPEHHsA MaHENb M3
TBEPOTO BCIIEHEHHOTO MaTepHaja MMeeT MIOTHOCTL oT 115 1o 125 kr/M’, a BHelIHUEe NaHenu U3
TBEPIOTO BCIIEHEHHOTO MaTepuana MOTyT UMeTh IUIOTHOCTH OT 145 mo 155 xr/m’. MoxkHO
[0JIaraTh, 4TO, MOJA BO3ACUCTBUEM CUJIBHBIX WIN MOBTOPSIOIIMXCS YAAPOB, BHYTPEHHsS MaHEb
OyZeT NomIouaTk Mo MeHbIIeH Mepe YacTh YAAPHON SHEPruU U Mpu 3ToM OyzeT nedopmMupoBaThes,
HarpuMep, 3a CYET TOrO, YTO OHA SIBJIIETCS XPYIKOH, B TO BpeMs KaK BHEIIHHE IMaHeIH OyaeTr
OCTaBaThCs M0 CYLIECTBY HEMOBPEXKICHHBIMU.

B npyrom BapuaHTe OCYILECTBJICHUs, KOMIIO3ULMOHHBIA MaTepHUall MOXET COAEPKaThb
Oonpie Tpex mMaHeNnell W3 TBEPAOrO BCIHEHEHHOTO MaTepuajia, OOpasyHOIIMX MHOTOCIOHHYIO
KOHCTpyKLMto. IlpeamoururenbHO, OfHA WM HECKOJBbKO BHYTPEHHUX MAHENeH W3 TBEpAOro
BCIICHEHHOTO ~ MarepHaja HMMEIOT Oojee HHM3KOE CONPOTUBICHHE aAepOopMaluy, ueM
COOTBETCTBYIOLME BHeIIHME naHenu. IIpennodyrurenbHO, OOHA WJIM HECKOJIBKO BHYTPEHHHUX
naHeNel 13 TBEPAOro BCIIEHEHHOTO MaTepuana MOTYT MMeTh IoTHOCTh o 100 mo 140 kr/v?, a
BHEIIIHUE MaHEeIN W3 TBEPAOro BCIIEHEHHOI'O MaTepuana MOIYT MMeETh IUIOTHOCTH oT 130 mo 170
kr/m’. TIpennodTurebHee, OHA MM HECKONBbKO BHYTPEHHMX MaHeNeil M3 TBEpIOro BCIEHEHHOIrO
MOTYT MMETh IIOTHOCTb OT 115 no 125 kr/mM°, a BHeIUHHE NaHeIu U3 TBEPAOTO BCIIEHEHHOrO
MaTepHuajia MOTYT MMETh ILIOTHOCThL OT 145 no 155 kr/m’. Bo Becex BapMaHTax OCYILIECTBIEHHS, B
KOTOPBIX KOMIIO3ULIMOHHBIA MaTepuan COAEPKUT MHOXKECTBO CJIOEB, BHELIHHME MAHENIH MOTYT
OBITh OIMHAKOBBIMH MJI MOTYT OTJIHYATBCS APYT OT JAPyTa.

OnHa UM HECKOJIBKO JOMOJHUTENbHBIX IMaHeeld W3 TBEpAOro BCIIEHEHHOIO MarepHalia
MOTYT OBbITh HETIOCPEACTBEHHO CBS3aHBI IPYT C APYTOM, TaK 4TOOBI OOpa30BBIBATE MOHOJHUTHYIO
KOHCTPYKLIMIO CEpACYHHKA, WJIM MOTYT OBITh CBSI3aHBI BMECTE 4epe3 OAHMH WM HECKOJIbKO
MIPOMEKYTOUHBIX CJIOEB.

Korna cepne4Huk COnepKUT OHY WM HECKOJBKO AOIMOIHUTEbHBIX MAHEIEeH U3 TBEPIOro

BCIICHCHHOI'O MaT€puraia, HaIpuMep, OAHY WJIN HECKOJIbKO AOMOJIHUTEIbHBIX MmaHejen u3 TBEPAOTO
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BCTIICHEHHOT'O MaTepHaja C OTKPbITBIMH MOPaMH, TOTZA JIEOObIE BE MAHENH MOTYT OBITh CBS3aHBI
BMECTe ITPU TMOMOIIU KJIesl WK PYroro CBs3YIOLIero BemiecTBa. Kiell unm cBs3yrolee BELECTBO
NPEANOYTUTENIBHO COAEPKUT OIMUH WM HECKOJBbKO ONHCAHHBIX 371€Ch BBIIIE 3J1aCTOMEPOB WM
COCTOUT M3 HHUX. DJACTOMEP MOXKET MPOHUKATh B OJHY WJIM HECKOJBKO MaHesel U3 BCIIEHEHHOTO
MaTepuana, Kak y»e ObLIO YKa3aHO 31€Ch BBILIE.

Takum 00pa3oM, B OTHOM OCOOEHHO MPEIIOYTHTENFHOM BAapHAHTE OCYIIECTBIICHUS,
CEepACUHUK CONEPKUT MEPBYIO MAaHENb U3 TBEPIOTO BCIIEHEHHOTO MaTepualia C OTKPBhITbIMU ITOPaMHU
U BTOPYIO TaHENb M3 TBEPIOrO BCIIEHEHHOIO Marepuajia, KOTopas MOXKET ObITb TAaKOW ke WU
MOKET OTJIMYATHLCS OT MEPBON MaHeNH, PUYeM NaHeIu COSAUHEHbl BMECTEe NPU NOMOILIU KJjles WIH
CBS3YIOLIErO BELIECTBA, KOTOpPbIE COAEPKAT OAMH WM HECKOJNbKO 3JIaCTOMEPOB, IMpPU 3TOM
371aCTOMEp NPOHUKAET B MAaHENU U3 TBEPAOIrO BCIEHEHHOIO MaTepHasla C OTKPBITBIMU IOPAMH,
KakK y>ke ObIJIO YKa3aHO 37eCh BBIIIE.

B npyrom ocoOGeHHO npennoYTUTEIPHOM BapUAHTE OCYLIECTBIICHHS, CEPIEUHUK COIEPIKUT
MIEPBYIO, BTOPYIO M TPETHIO TMAHENN M3 TBEPJOrO BCIIEHEHHOIO Marepuasia ¢ OTKPBITBIMH IOpPaMy,
KOTOpbIE MOTYT ObITh OMWHAKOBBIMH WJIM MOTYT OTJIMYaThCs APYr OT Jpyra, NMpU4eM MaHesH
COENIMHEeHbI BMECTE MPH MOMOLIY KJIes] UM CBSI3YIOLLEro BEIeCTBa, KOTOPbIe COAEep KaT OAWH WU
HECKOJIbKO 3JIaCTOMEPOB, IPU 3TOM 3JIaCTOMEp INMPOHUKAET B MaHENU U3 TBEPAOrO BCIIEHEHHOTO
MaTepHasia ¢ OTKPBITBIMH TIOPaMH, KaK y»e ObLIO YKa3aHO 31€Ch BBILIE.

B HexoTOpbIX BapuaHTax OCYIIECTBJICHUS, CEPAEYHHUK MOXKET IOMOJHUTENBHO COMEep:KaTh
OIVH WJIM HECKOJIBKO YIIPOUHSIFOLIHUX CJIOEB.

OnuH TUT YIPOYHSFOIIETO CJIOS, TOAXOSIINKA JJisi ONMCAHHBIX 31€Ch BBIMIE CIOUCTBIX
KOMITO3ULIMOHHBIX NaHeNel, COAEPKUT apMUpYIOIIKe BOJOKHA. BonokHa MOTyT cofiepskaTh OAUH
WJIN HECKOJIbKO MaTepuanoB. Hanpumep, BOJIOKHA MOTYT COZlep>KaTh OAAMH UJIH HECKOJIBKO TUIIOB
BOJIOKOH, BBIOPAHHBIX M3 TPYMIBL, B KOTOPYIO BXOAAT YIJIEPOIHBIE BOJIOKHA, CTEKJIOBOJIOKHA,
apaMHJIHbIe BOJIOKHA H/MJIM TOJHMATHJIEHOBBIE BOJIOKHA, TAKHE KaK BOJIOKHA M3 MOJHITHJIEHA

cBepxBbIcOKOH MonekyisipHoii Maccel (UHMWPE). B omHOM mpennmodTHTENsHOM BapHUaHTe
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OCYLIECTBJICHUS, CPEACTBO APMHUPOBAHMs COMAEPXKUT CTEKJIOBOJIOKHA WM COCTOMT W3 HUX,
HarpuMmep, cofepkUT E- CTEKIOBOIOKHA UITH S- CTEKJIOBOJIOKHA.

IIpennodrurenpHO, apMUPYIOLIME BOJOKHA, UCMOJIb30BAHHBIE B OJHOM WJIM HECKOJIBKUX
YIPOYHSIOMINX CJIOSIX, UMEIOT (POPMY TKAHOTO WJIM OPHEHTHUPOBAHHOTO Marepuajia, BOWJIOKA,
MaTa WU TOJIOTHA, KOTOpPble MOTYT OBITh 0Opa3oBaHbl JEOOBIM MOIXOAALINM OOpa3oM, YTO
U3BECTHO caMoO 1o cebe. B ympounsromuii ciol, comep:Kamuii apMUPYIOLINE BOJIOKHA B BHIE
TKaHOrO WJIM OPHUEHTUPOBAHHOIO MaTepuasia, BOMJIOKA, MaTa WJIU IOJIOTHA, MPEANOYTUTEIBHO
NPOHHUKAET OTBEPXKAAeMbIi MaTepuasn Wi kied. Takum 0Opa3oM, YNPOYHSIOIIUHA CIOH MOXKET
OBbITh MCTIONB30BAH KAaK MPOMEKYTOUHBIM CJIONH MEXKAY NMEPBBIM MOBEPXHOCTHBIM CJIOEM JIICTOBOTO
OTBEP>KJI€HHOTO MOJIMMEPHOIO MaTepualia U epBOi NAaHEeNbIO U3 TBEPAOro BCIEHEHHOTO MaTepuaa
C OTKPBITBIMH MOpaMH, TaK 4YTO OTBEP)KACHHBIN IOJMMEPHBI MaTepuaia MPEANOYTHTEIbHO
NPOHUKAET B YNPOYHSIOLUMH CJIOH M B INOBEPXHOCTb MMAHENNW M3 BCIEHEHHOTO Marepuana ¢
OTKPBITBIMH ITOPaMH, 00pasysl CBsI3b MEXIY MEPBbIM MOBEPXHOCTHBIM CJIOEM U CEPIAEUHHKOM, C
YOPOYHSIIOIIUM CJIOEM, BIIPECCOBAHHBIM B OTBEP KIEHHbBIIN IMOJIMMEPHBIA MaTEpUaL

B npyrom npumepe, ynpOUHSFOIINI CIIOH MOMKET ObITh UCIIONIB30BAH KAaK MPOMEKYTOUHBIH
CJION MEXIy ABYMSl CMEXHBIMU INAHENIMU M3 BCIEHEHHOI'O MaTepuaja B CEpAEYHUKE, NPUYEM
YIPOYHSIIOIINI CJIOH BIPEeCCOBaH B KJIEH WM CBSI3YIOLIEE BELISCTBO (HATPHMEp, COAeprKariee
AJIACTOMEp), KOTOpbIE HCIONb30BAHBI ISl CLEIUICHHS BMECTe TMaHeJell M3 BCIIEHEHHOTO
MarepHaia, Kak yke ObUIO yKa3aHO 371eCh BbILIE.

CepneuHuK MOXET JOMOJHUTENBHO COZEPKaThb OJUH WIJIM HECKOJBKO CJIOEB JIMCTOBOIO
MOJIMMEPHOIO Marepuaia, TAKUX KaK ONHCAHHBIE 37€Ch Bbllle. B NpeanoyYTUTENbHOM BapUaHTE
OCYILLECTBJICHNs], JINCTOBOM MOJMMEPHBbIM MaTepual MOXKET COAEpKaTb OTBEP KACHHBIN
MOJIUMEPHBI MaTepHall, KOTOPBbI NPOHUKAET B MOBEPXHOCTb IO MEHBbIIEH Mepe OIHON
CMEXHOM TMaHeIu W3 TBEPAOrO BCIEHEHHOro Marepuana. llpeanmoururensHee, JMCTOBOU
MOJIMMEPHBIN MaTepHal MOXET COAEpXKaTb OTBEP:KAEHHBINA IMONMMEPHBIM MaTepuan, KOTOPbIA

MPOHUKAECT B NOBEPXHOCTH ABYX CMECKHBIX IaHenel w3 TBEPAOIO BCIICHCHHOIO Marcpuajia C
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OTKPBITBIMU TIOPaMHU, TaK YTOOBI CBS3aTh MAHETH BMECTE.

CepneyHuUK MOXKET IOMOJHUTENIBPHO COAEpP KaThb OAWH WM HECKOJbKO IPYTHUX THIIOB
B3PBIBOCTONKUX W/WJIM aHTHOAJUTUCTUYECKUX MAaTepPHaJioB. Y3Ke U3BECTEH AHAINA30H MOIAXOISIINX
CTaHIAPTHBIX MATEPUAJIOB, KOTOPBIE JIETKO MOTYT OBITh BBEIEHBI B OIMCAHHBIC 3M1€Ch BBILIE
CJIONCTBbIE KOMITO3ULIMOHHBbIE MaTepuaibl. Hanpumep, noaxonsiuue AOMOIHUTEIbHBIE CIIOU
MOTYT OBITh BBIOPAHBI U3 TPYIIIBI, B KOTOPYIO BXOMAST MAHEINU U3 CTEKJIOIIACTHUKA, KEPAMUUECKHE
MaHeN M, apMHUPOBAHHBIE KEPAMUKON IIJIACTMACCOBBbIC IAHENM, CTajbHbIC MAHEIW, WU JApyrue
AHAJIOTUYHBIE MTAHENH.

CepneyHuK MOXKET MOIOJHUTENBHO COMAEP)KaTh OAMH WM HECKOJBKO OTHE3allUTHBIX
croeB. B kauecTBe mpuMepoB MaTepHasioB, KOTOPbIE MOTYT ObITh BBEIEHBI B OIMH MJIA HECKOJIBKO
OTHE3ALIUTHBIX CJIOEB, MOXXHO INPUBECTH MUHEPAIbHYIO LIEPCTh, THIIC, NEPJIUT, BEPMHUKYJIUT,
[JIMHO3EM, TUAPOKCUJT AIFOMUHMS, TUAPOKCU MarHusl U CUJIMKAT KaJIbLUs.

B cooTBeTCTBHM C acmeKTaMu HACTOSIErO M300peTeHHs, CEPACYHHUK MPEANOYTUTEILHO
MMeeT TOJUIMHY B Auamna3zoHe oT 20 mo 500 mM, npenmouturenbHee, or 20 ot 250 mMm, emie
npeanourutenbHee, or 20 or 200 mm, eme npeamouturenbHee, or 20 go 150 mM, emre
npennoututenbuee, or 20 or 100 mm, u Haubonee mpenmodrutesbHO, oT 50 ot 100 MMm.
Hanpumep, cepaedHUK MOXKET UMETh TOJILIMHY IO MEHbLIEH Mepe 25 MM, IO MeHbluel mepe 40
MM WJIM IO MeHbLIeH Mepe S0 MM.

B cooTBeTcTBUU C IPEANOYTUTEBHBIMU ACTIEKTAMH HACTOSIIIErO U300PETEHUs], CIIOUCTAsI
KOMITO3ULIIOHHASI TaHeNb IOMOJHHUTEIBHO COAEPXKUT: (1i1) BTOPOH MOBEPXHOCTHBIA CJIOH
JIUCTOBOTO TMOJHUMEPHOrO MaTepuayia, MPUYEM CEPACYHUK PACIONOXKEH MEXAY IMEpPBbIM U
BTOPbIM TOBEPXHOCTHBIMM  CJIOSIMA  JIACTOBOTO  MOJMMEPHOrO MaTepuaja, TakK uTo
PE3YNBTUPYIOLIAS CJIOUCTAsl KOMITIO3ULIMOHHAS TIAHEIb UMEET KOHCTPYKIUIO THUMA "CaHABUY', B
KOTOPOHN CEpIAECYHUK 3a’KaT MEXKIY MEPBbIM U BTOPBIM MOBEPXHOCTHBIMHU CJIOSIMU JIMCTOBOTO
MOJIMMEPHOIO MaTepuana.

IlepBblii 1 BTOPONM NMOBEPXHOCTHBIE CJIOM JIMCTOBOIO MOJMMEPHOrO MaTepuana MOTYT
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OBITb ONWHAKOBBIMH WM pa3HBIMH. lIpeArnodTuTeNnsHO, BTOPOH TMOBEPXHOCTHBIA — CIJIOH
JUCTOBOTO IMOJMMEPHOIO MaTepuaja COAEPKUT ONMCAHHYIO 3/1eCh BbIl€ MaTpHULY
TEPMOPEAKTUBHOTO TOJUMEpPAa WM TPEANOYTHTENIBHO CONEPXKUT OIHMCAHHOE 311€Ch BBIIIE
CPeACTBO yNpouHeHus. B mpeanodYTUTEeNbHOM BapUaHTE OCYLIECTBIIEHUS, MEPBbII U BTOPOM
MOBEPXHOCTHBIE CJIOU JIMCTOBOTO MOJMMEPHOIO MaTepuaja COAep KaT ONHUCAHHBIN 3/1€Ch BbILIE
SMC. Kornma BTOpOH cjOH JHCTOBOIO MOJMMEPHOTO MaTepuaia COAEPKUT OTBEP KACHHBIN
MOJIMMEPHBII MaTepual, TOTAA 4acTh OTBEPXKIAEMOr0 MaTepuasa MpearnouYTUTENbHO MPOHUKAET
B TOBEPXHOCTb IAaHENIU M3 BCIIEHEHHOIO MarepHaja C OTKPBITBIMU IOpaMH, oOpasysi CBs3b
MEXIy BTOPBIM IIOBEPXHOCTHBIM CJIOEM U CEPAECYHUKOM.

Korna cepreyHuk cOAep:KUT MEPBYIO NMaHENb U3 TBEPAOrO BCIEHEHHOIO MaTepuasa C
OTKPBITBIMU TIOPaMHM, TOTZla BTOPOM MOBEPXHOCTHBIN CJION JINCTOBOTO MOJMMEPHOIO MaTepuana
CLIETUIEH ¢ MOBEPXHOCTBIO NAHENN U3 TBEPAOro BCIEHEHHOIO MaTepualia ¢ OTKPBITBIMU MOPAMH,
NPOTUBONOJIOAKHONW NEPBOMY IMOBEPXHOCTHOMY CJIOKO JINCTOBOTO MOJIMMEPHOIO MaTepUaa.

Korna cepaedHuK COOEPKUT J1Ba MJIM HECKOJBKO CJIOEB W/HWIIM MaHENEH, Torna BTOPOU
MOBEPXHOCTHBIM CJIOH JINCTOBOrO IMOJMMEPHOrO MaTepuaja CLEIUIEH C IOBEPXHOCTBHIO
CeplevHUKa, MPOTHBOIMOJIOXHON IMEePBOMY IOBEPXHOCTHOMY CJIOKO JIMCTOBOIO IOJIMMEPHOTO
Marepuana. IlpeanodyrurenbHo, CepieYHUK CONEPIKUT CIOW TBEPAOrO BCIIEHEHHOIO Marepuana
pPSIOM  CO  BTOPBIM  IOBEPXHOCTHBIM  CJIOEM JIUCTOBOIO  IOJUMEPHOIO  MaTepuana.
IIpennoururenpHee, CEpAEYHUK COAEPXKUT CIIOM TBEpAOro BCIEHEHHOIO MaTepuaja C
OTKPBITBIMU TOPaMH PSIIOM CO BTOPBIM MOBEPXHOCTHBIM CIIOEM JINCTOBOTO IOJMMEPHOTO
MaTepuana.

ANbTepHaTUBHO, BTOPON IOBEPXHOCTHBIN CJIOH JHCTOBOTO IOJMMEPHOIO MaTepHhala
MOXeT OBbITh CLEIUIEH C CepICYHUKOM IPH MOMOINHU KJIes FUIH JPYTOro CBS3YIOIIETO BEIECTBA.
YnpouHsAomuUi CJIOH, KOTOPbIA CONEPKUT apMUPYIOLIME BOJIOKHA, HAIPUMEP, B BUJE TKAHOTO
WM OPUEHTHPOBAHHOIO MaTepUaa, BOMIOKA, MaTa WU MOJIOTHA, (PaKyJIbTATUBHO MOXKET OBITH

PaCIoJIOKEH MEXKAY BTOPBIM MOBEPXHOCTHBIM CJIOEM JIUMCTOBOTO MATCpHad U CEPACUHUKOM.
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B cooTBeTcTBHM C acmeKTaMH HACTOSIIEr0o M300pPETeHHs, CIOUCTas KOMITO3HLIMOHHAS
MaHes b NPEANOYTUTENEHO UMEET TONUHY B Auanasone ot 21 or 550 MM, npeanodyTuTesnbHee,
ot 21 ot 275 mMm, eme npennoyturensHee, oT 21 ot 220 MM, ele npeanodtuTesabHee, ot 21 or
165 mm, eme npeanoururensHee, oT 21 ot 110 MM, u Haubonee npeanoyrurensHo, oT 51 ot 110
mMm. Hampumep, cioucras KOMINO3UIMOHHAS MaHEIb MOXKET UMETh TONLIMHY IO MEHbIIEH Mepe
26 MM, 1o meHbLIen mepe 41 MM wn o MeHbLIen mMepe 51 mm.

B coorBercTBHM C acmeKkTaMy HACTOSINEr0o M300pETEeHHs, CIOUCTas KOMIIO3MLIMOHHAS
NaHeNb MNPEANOYTUTEIbHO MOXKET BBIAEPKUBATh BOJHY JSHEPTUM, HUMEIOLIYI0 HMIYJIbC IO
menbineii mepe 20 psi-ms? (20 (yHTOB Ha KBampaTHBIA moONM — Mcek). B HekoTOpBIX
BAPUAHTAX OCYILIECTBJICHUs H300pETeHMs, CJIOUCTas KOMIIO3MLIMOHHAS TMaHeIb MOJXKET
BBIIEPKMBATh BOJHY OSHEPIMH, HMEIONIYK MMIYyJbCc 1O MeHbliedl mepe S50 psi-ms™,
TpenoYTUTENbHEE, TI0 MeHbiuel Mepe 100 psi-ms™, nmpeanouTurenbHee, Mo Menbineit Mepe 150
psi-ms?,  eme mnpenmouTuTenvHee, mTO MeHbueli wmepe 200 psi-ms?, wu  HauGosee
npeanoutuTensHo, 250 psi-ms?. Tlox TepMUHOM "MOXKET BbIIEpKUBATh' MOHHUMAIOT, HYTO
CJIOMCTasi KOMIIO3ULIMOHHASI MaTepHajl OCTAETCs HEMOBPEKACHHOW, 0e3 (parMeHTaluu ¥/ uiu
paccianBaHUsl MOBEPXHOCTHOIO CJIOSl JIMCTOBOTO IMOJMMEPHOTO MaTepuaja, U YTO UMIYJIBC,
NPOLIEALTHI Yepe3 CIOUCTBI KOMITO3UIIMOHHBIM MaTepral, OyAeT YMEHBIIEH 10 BEJMYUHbI HE
6onee 20 % uMIyJbCa BOJIHBI SHEPTHU A0 MAHENH, MPEANOYTUTENBHO, 10 BEJIMYUHBI He Ooee
10%, eme npeamourutenbHee, He Ooyee 5%, u Hambojee MpennouTUTENbHO, He Oonee 2%
UMITyJIbCa BOJIHBI HEPTHU 10 MTaHEIH.

Cnenyer uMeTh B BUAY, YTO U IPyTHe CXEMBbI PACIIONIOKEHHUS CIOEB BO3MOXHBI B pPaMKax
HacTosIero u3oOpereHus. Hampumep, CIOUCTBIM KOMIO3UIMOHHBIA MaTepual MOKeT
COZIep>KaTh OAMH WJIM HECKOJIBKO JIOMOJHUTENBHBIX CJIOEB JMCTOBOIO MOJIMMEPHOrO MaTepuaa,
OIMH WJIM HECKOJbKO JOMOJHUTEIbHBIX YIPOYHSIOUINX CJIOEB, OJIWH WU HECKOJIbKO
IOTOJSHUTENBHBIX ~ CJIOEB  BCIEHEHHOTO  MaTepuana, W/WIA OAWH WIA  HECKOJIbKO

JOIIOJHUTECIIbHBIX OrHE3allIMTHBIX CJIOCB.
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CocraBnstrolqyie CIOM WJIM TIAHENH CJIOMCTON KOMIIO3UIIMOHHOW TaHENH MOTYT ObITh
coOpaHbl pa3IMYHBIM 00Pa30M. HANPUMED, CJIOU MOTYT OBbITh COEMHEHBI BMECTE OJHOBPEMEHHO
WK nocnenosaTenbHo. Korna cion coeuHsI0oT BMECTe MOCIEA0BATENbHO, OPSIIOK COeIUHEHMs]
CIIOEB MOJKET OBITh JTFOOBIM.

B NPEeAnIOUTUTECIIBHOM  TIPUMEPE, CJIOHUCTasi KOMIIO3WIMOHHASA IIaHCIIb MOKET 6I:>ITb
oOpa3oBaHa IpU TOMOLIM CrHOCO0a, KOTOPBIA COAEPXKHUT OMNepaluyd YKJIAIKd B TIPECC CIIOEB
JIMCTOBOTO OTBepskaaeMoro mMarepuaia (Hanpumep, SMC) u o MeHbInel Mepe NepBoi MaHeIu U3
TBEPAOro BCICHCHHOI'O MaTt€puajia C OTKPBITbIMU IOpaMu, U NPHUIIOKCHHS TCIIOThI I/I/I/I.]'II/I
JaBJIEHUsT K CJIOSIM, 4TOOBI MPOM3BECTU OTBEPIKIAEHHE JIMCTOBOIO MaTepHaia U 3a CYET 3TOro
o0pa3oBarh CBSA3b C TBEPAbIM BCIIEHEHHBIM MAaTE€PUAJIOM C OTKPBITHIMU NopaMu. IIpeanodrurensHo,
IO MeHblIeH Mepe 4YacTh JIMCTOBOTO OTBEP)KAAEMOIO MaTepualia 3aTekaeT B suelku Win
MEX/IOY3JIMs IEPBOM MaHeN U3 TBEPAOro BCIIEHEHHOTO MaTepHaa ¢ OTKPBITHIMU ITOPaMH BO BpEMsI
oreparviy OTBEP>KIEHMS.

PesynbTupyromumii KOMIO3MLMOHHBIH MaTepuain (paKkyJbTaTUBHO MOXKET ObIThb CBS3aH C
OOHMM WM HECKOJIbKUMHU  JOOIOJIHUTCJIbHBIMHU  CJIOAMH  CEPACYHHKA I/I/ Hjinu CO BTOPbIM
MOBEPXHOCTHBIM CJIOEM JIMCTOBOT'O IIOJUMECPHOIO Marc€puajia, B OI[HOﬁ NI HECKOJbKHUX
NMOCJICAYOIUX OIEpalrAX U3rOTOBJICHHSA. A.HBTepHaTI/IBHO WM OONOJIHUTCIIBHO, IIaHCJIb U3
TBEPAOro BCIICHCHHOI0 Mar€puajia MOXKET 6]:ITI> CO€AUMHEHa ¢ OJHUMM MM HECKOJIBbKUMHU
AOMOJIHUTEIIbHBIMU CJIOAMU HUJTHU MTAHCTIAMHA CEPACTHUKA paHEE OIEPpallvi OTBEPKACHUA.

B nononHuTensHOM npuMepe, crnocod MOXKET CONepIKaTh OMepPaIiy YKIAIKU B IPECC CIIOST
JIMCTOBOTO OTBEPKIAEMOr0 TOJMMEPHOrO MaTrepuaja, CepaeyHHKa (HampuMmep, COAEpIKallero
MNEPBYIO MMaHECIb U3 TBEPAOIO BCIICHCHHOIO Mar€puajia ¢ OTKPBITbBIMH IIOpaMU WM MHOXKECTBO
MaHeJIel/CII0eB CepACYHNKA) U BTOPOTO CIIOSI JIMCTOBOTO OTBEPYKIAEMOTO OJIMMEPHOTO MaTepHaa,
U MNPUIIOKCHHA TCIJIOTBI I/I/ WJINn JOaBJIE€HHUA K CJIOAM. 3a cyer 3TOrO, nepan‘/'I u BTOpOI\/'I
MOBEPXHOCTHBIE CJIOU JIMCTOBOTO TIOJIMMEPHOTO MaTepHasia MOTYT OBITh CLETIEHBI C CEPASUHIKOM

B OJIHOH OIepaLuu.
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B npennoutuTesbHOM BapUaHTE OCYILECTBJICHHUS, OAHA WM 00€ CTOPOHBI CIIOHCTOM
KOMITO3UIIMOHHOM TTaHEIH MOTYT UMETh MPOQUIMPOBAHHYIO MOBEPXHOCTh. HamprimMep, onHa miu
00€e CTOPOHBI CJIOMCTON KOMITO3ULIMOHHOM MaHeH MOTYT UMeTh PO(QUIMPOBAHHYIO MOBEPXHOCTb,
00pa30BaHHYIO MpPU MOMOIIM TEXHOJOTUH (GopmoBkH. Korma MCmonb3yroT NpopHInpOBaHHYIO
MOBEPXHOCTD, €€ MPENNOYTHTENIBHO 00Pa3yIOT TakK, YTO OHA SIBJIIETCS] BUAUMOHN (HApY»KHOM) mpH
UCTIONIb30BAHHH CJIOMCTON KOMITO3UIIMOHHOMW naneu. Hanpumep, npod b MoxkeT ObITh 00pa3oBaH
Ha TIEPBOM MOBEPXHOCTHOM CJIO€. JTO TMO3BOJISIET YJIYYILIUTh SCTETHYECKYIO MPUBJIEKATEIBHOCTD
CIIOMCTBIX KOMITO3UIIMOHHBIX TAHEJeH B COOTBETCTBHH C HACTOSIIUM HM300pETEHHUEM, MPHUEM
peanbHble (PYHKIMU MaHeNed MOTYT OBbITh 3aMAaCKHUPOBAHBI MO 3CTETHYECKUM COOOpaKEHHSM H
cooOpakeHUsIM 0€30ITaCHOCTH.

B mpeamouTuTeNnbHOM BapuaHTE OCYIIECTBJICHUs, NPO(QUIHPOBAHHAS MOBEPXHOCTD
MOkeT ObITh 00pa3oBaHa IO ONMHCAHHOMY 3]Ie€Ch BbIIIE CIIOCOOY, B KOTOPOM Ipecc CHabKeH
MIOBEPXHOCTBIO MPecChOPMBI, UMEIOLIEeH HETaTUBHBIN OTIIEUATOK JKEIATEIbHOTO MpOoQHJIs.

B dactHOCTH, CrOCOO MpPEANOUYTHTENILHO BKIJIKOYAaeT B cels crieayromue onepauuu: (i)
UCTIOJIb30BAHKME MMOBEPXHOCTH TPeCcC(HOpPMBbI, UMEIOIEH HEraTHBHBINA OTIEYaTOK KETaTeTbHOrO
npodus; (i1) ykiaaka JUCTOBOrO OTBEPIKIAEMOro MoIMMepHOro Matepuana (Hanpumep, SMC) Ha
MOBEPXHOCTh mpecchopmbl;, (iil) yCTAHOBKA CepAedYHHKa (HAMpUMep, COIEPIKAIIEro IMEPBYIO
NaHesb U3 TBEPAOrO BCIEHEHHOTO MaTephajia C OTKPBITHIMH MOPAaMH MM MHOKECTBO MaHeNei/
CIIOEB CepIevYHMKa) TIOBEPX JIMCTOBOIO OTBEPKIAEMOrO IMOJUMEPHOro Marepuania;, (iv)
(baKkyIbTATHBHO, YKJIaJKa BTOPOrO MOBEPXHOCTHOTO CJIOSI JIMCTOBOTO TMOJMMEPHOTO MaTepuasa
(manpumep, SMC) noBepx cepaedyHuka; U (V) MpeccoBaHue CIoeB B npecchopme, (HaKyIbTaTHBHO,
C MCTIOJIb30BAHHEM HArPEBaHUSI.

3a cuer mpeccoBaHus (CxKarvs) CJIOEB B mpecchopme, BO3AYX BBHITAIKHBACTCS U3 MEPBOU
MaHeJd W3 TBEPAOro BCIIEHEHHOTO MaTepuaja C OTKPBITBIMHU TOPaMU, U HEKOTOpbIE SYEHKH
BCIICHEHHOIO MaTepuasia MpPEANOYTHTEIbHO pPAa3AaBiIMBAIOTCS, YTO TO3BOJISIET BCIIEHEHHOMY

MaTepHuajy MoiaydaTh KOH(QUTyparuio mpeccHOpMbl M 3a CUET 3TOTO MO3BOJISIET BIPECCOBBIBATH
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JIMCTOBOM TIOIMMEPHBIN MaTepua B mpecchopmy.

IlepBasi maHenmb W3 TBEPAOrO BCIEHEHHOrO MarepHana (PaKkyJbTaTHBHO MOXET ObITh
CLETJIEHA ¢ OJHUM HJI HECKOJIBKFIMH JIOTIOJHUTENbHBIMU CIIOSIME/ TIAHEISIMU CEpIeYHHKA, paHee
oneparii (POpPMOBKH. AJBTEPHATHBHO, CLEIUICHHE MEXIy IepBONW TMAHENbI0 U3 TBEPAOTO
BCIIEHEHHOT'O MaTepuaja ¢ OTKPBITBIMU ITOPAMH M OJHUM HJIM HECKOJIbKUMHU JIOTIOJHUTEIbHBIMH
CIOSMH/ TIAHETSIMU ~ CEepJIeUHUKA W/WIM  BTOPBIMH IIOBEPXHOCTHBIMHU  CJIOSIMH  JIICTOBOTO
MOJIMMEPHOTO MaTepuasla MOKET OBbIThb OCYLIECTBJIEHO B OAHOW HJIM HECKOJBKHX IOCIENYIOLINX
onepauusix. Kpome Toro, OuH WM HECKOJIBKO JOTOJHHUTENBHBIX CIIOEB CEPASYHNKA H/UIN BTOPBIX
MOBEPXHOCTHBIX CJIOEB JINCTOBOTO IMOJIMMEPHOIO MaTepHaja Takke MOIYT ObITh CLETIIEHbI BMECTE
B OMEpalM IpeccoBaHUsl (HAmpuMep, KOrja BTOPOH TIOBEPXHOCTHBIM CIIOW JIMCTOBOTO
NOJIMMEPHOT0 MaTepHaja COIEPKUT OTBEPKIAEMbI MaTepHuall).

@axynsraTBHO, BTOpas (MPOQMIMPOBAHHAs)) MOBEPXHOCTb IpPeccHOPMbI  MOXKET
BO3JEHCTBOBATb HA BTOPOHM CJOH JIMCTOBOTO MOJMMEPHOrO MaTepHuaa, TaK 4YTO MOJIy4HarOT
CJIOMCTYI0 KOMIIO3HLIMOHHYIO TMaHENb, UMEIOIYI0 MPO(QUIMPOBAHHBIE MOBEPXHOCTH Ha 00enx
CTOpPOHAX.

Korga crnoncrass KOMIIO3MLIMOHHAS TaHENb HMEEeT MPO(QHIMPOBAHHYIO MOBEPXHOCTD,
00pa3oBaHHYKO 3a c4eT (POPMOBKH, TOTAA MEPBBI W/WIM BTOPOU CJIOH JIMCTOBOTO TMOJUMMEPHOTO
Marepuajia MpEeaNnOYTHTENIbHO MOTYT ObITh OOpa3oBaHbl M3 JIMCTOBOTO OTBEPIKAAEMOTO
nojuMepHoro Matepuana, Takoro kak SMC. IlpenmnouTuTenbHO, JUCTOBOH MONMMEPHBIH
Marepual CION SIBJSIETCS] CMEXXHBIM C TMAaHEJbI0 U3 TBEPJOro BCIEHEHHOIO Marepuana, TaKoM Kak
MIaHEJb U3 TBEPIOTO BCIIEHEHHOTO (DEHOJIO-aJIbETHIHOTO MOJIUMEPA C OTKPBITBIMU ITOPAMHL.

B HexkoTOpbIX mnpuMepax, BHEIIHsSSI MOBEPXHOCTb JIUCTOBOIO MOJMMEPHOrO MaTepHalia
(aKyJIbTaTHBHO MOKET OBITh CIEIUIEHa C MaTepuajioM ¢ TOBEPXHOCTHBIM 3(dexToM (C
MaTepuasioM, CO3JAIOIIUM TOBEPXHOCTHBIA 3(dekT). Marepuan ¢ MOBEPXHOCTHBIM 3(deKTom
MOXKET OBITh BBIOPaH Tak, YTOOBI CJIOMCTasi KOMIIO3ULMOHHAs TAHENb HMeNla, HarpuMep,

NOBCPXHOCTb, HUMUTHUPYIOINYIO KaME€Hb, IOBCPXHOCTb, HMUTHUPYIOLNYIO KHUPIUY, [MOBCPXHOCTD,
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UMUTHPYIOILYIO AE€PEBO, IOBEPXHOCTh, UMUTHPYIOLIYIO IPEBECHO-CIOUCTBIN IUIACTUK, TTOBEPXHOCTD,
UMUTHPYIOIIYIO MaTe€pHaj ¢ BBICOKON TETUIONPOBOIHOCTHIO (TIOBEPXHOCTH "XOJIOAHOTO KacaHus"),
WIN OTpakaTeJbHYIO MOBEpXHOCTh. Hampumep, rpaHyIMpOBaHHBIN MaTepual, Takoil Kak NEeCOK
WIM METAJJTMYECKUE TPAHYJIbl, OOJUIIOBOYHBIN 3JIEMEHT, TaKOW KaK JIPEeBECHBIA OOJUIIOBOYHBIM
DJIEMEHT, KUPNHUYHBIA OOJHMLIOBOYHBIA 3JIEMEHT, KAMEHHbIH OOJMIIOBOYHBIA JJIEMEHT, WIN
Meradeckas (oiabra/ MeTaNIMIeCKUe YaCTHLbI MOTYT OBbITh CLEIUIEHbI C MOBEPXHOCTBIO HIIH
YaCTUYHO BIIPECCOBAHbl B IOBEPXHOCTb JIMCTOBOIO MOJMMEPHOrOo MaTepuaia. Pasmuunbie
MOBEPXHOCTHBIE 3(P(EKThl MOryT OBbITh TMOJYYEHBI 3a CYET BBIOOpPA THIIOB HCIOJIB30BAHHBIX
MaTepPHUAJIOB C TIOBEPXHOCTHBIM 3P HEKTOM.

UroObl yayYIIUTh JKECTKOCTh CIIOUCTBIX KOMITO3MLIMOHHBIX MaHeJeH, UCIOMb30BAaHHBIX B
COOTBETCTBHU C HACTOSIIUM H300pETEHHEM, CJIIOUCTbIe KOMIO3HLIOHHBIE MaHEId MOTYT OBITh
YCTaHOBJIEHbI B paMy WJIH B PaMHbIE 3JIEMEHTbI, TakKKe Kak OpyChbl BEpPTHUKAJIBHOM OOBS3KU, OPYCHI
TOPU3OHTAJIBHON OOBSI3KM W/WIIKM CpeqHUKH. PamMHbIe 3J€MEeHThl MOTYT ObITb W3TOTOBJICHBI U3
JepeBa, MeTajula (HampuMep, W3 QJIIOMUHHS) WIA W3 IUIACTMACChl (HAmpuMep, TAKOW Kak
HeruactuduippoBanHbiil noyuBuHWIKIOpUA UPVC), mim 13 X KOMOMHALHHN.

B onHOM BapuaHTe OCYLIECTBJICHHUS, CIOHCTblE KOMIIO3ULIMOHHBIE TIAHEIH B
COOTBETCTBHH C HACTOSIIUM H300pETeHHEM MOTYT 3aHHUMAaTh IO CYILIECTBY BECh OOBEM HIIH
o0beM BHYTPU paMbl, TaK 4YTO paMHbIE 3JIEMEHTbl YIHUPAOTCI B KPOMKU CIIOHCTOM
KOMITO3ULIIOHHOW MaHe u. B 1pyrom BapuaHTe OCYLIECTBIIEHHMS, O CYLIECTBY BECh OOBEM MU
00BbEM BHYTPU PaMBI 3aHSAT CEPIACUHUKOM, TPU STOM IMEPBBINA W/ BTOPOU TIOBEPXHOCTHBIE CJIOH
JIMCTOBOTO TMOJIMMEPHOTO MaTepuana JiekaT IO CYLIECTBY Ha BCEHl MOBEPXHOCTH pambl U
HaxonsAmuxcsi B Hel cnoeB. Crefyer UMeTh B BUAY, YTO HUCIOJNb30BAHUE PAMHBIX 3JIEMEHTOB, B
OCOOEHHOCTH METAUTMYECKUX PAMHBIX 3JIEMEHTOB, MOXKET YXYIIIAaTbh COMNPOTHUBIICHHE B3PHIBY
CJIOMCTBIX KOMITO3HMIIMOHHBIX TAaHENIell B COOTBETCTBHH C HACTOSIIUM H300peTeHueM. Takum
00pa3om, UCTIOIB30BAHNE PAMHBIX 3JIEMEHTOB JOJUKHO OBITH TOJBKO MHUHHMAJIBHO HEOOXOIUMBIM,

YTOOBI MOJIY4UTb Tpe6y}0myfocsl KOHCTPYKTHUBHYH) KECTKOCTb CJIOUCTBIX KOMITO3UIIHMOHHBIX
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naHesell B COOTBETCTBUH C HACTOSIIIUM U300pETECHUEM.

CroucTble KOMIIO3MLIOHHBIE TTAHEIH B COOTBETCTBHHU C HACTOSIIUM H300pETEHHEM MOTYT
ObITb 0Opa3oBaHbl ¢ OOJNBIION TUIOMIAABIO MOBEPXHOCTH, WIN C HENMPEPBIBHON KOH(pHTypanuen, u
3areM paspesaHbl Ha TpeOyeMble pasMepbl. AJIBTEPHATHBHO, CIIOUCThIE KOMITO3ULIMOHHBIC MaHEH
MOTYT OBITh M3TOTOBJICHBI IO 33Ka3y, C TPEOYIOLIMMHCS pa3MepaMH AJisi KOHKPETHOT'O PUMEHEHHSI.

B onHOM BapHaHTe OCYLIECTBJICHHs, KOMIIO3UIMOHHBIE MaTepHasbl B COOTBETCTBHU C
HACTOSIIIMM HM300pEeTeHHeM MOTYT ObITh W3TOTOBJIEHbI B BHJE€ MOAYJIbHBIX MaHENeH, NMPH 3TOM
Kakrasi maHedb CHaO)KeHa CPEACTBOM COEAMHEHUs], TO3BOJSIOIIMM COSMHSITH OPYT C JPYrOM
IPyNmbl HaHesdeil. B mpeamoyTHTeNnbHOM BapUaHTE OCYIIECTBICHUS, CPEACTBO COSIMHEHHS
npencTaBisieT COOOH CPeNCTBO COSMMHEHHS B NI (IUMYHT U KAHABKY ).

Korna cepneunnk conep kUt OOJbIe TPeX CIIOEB WU MaHeNeH, TOria COSANHEHNE B LI
MOKET OBITh MOJYYEHO 3a CUeT CMELICHHUS] OHOTO WIJIM HECKOJIbKHMX LEHTPAJIBbHBIX CIIOEB (MIn
naHeseil) OTHOCHTENbHO MIBYX WIIM HECKOJbKUX Jpyrux cjoeB. CMmemeHne MOXeT ObITh
JMHEHHbIM WJIM AWaroHaibHbIM. Korma cMerneHue sIBISIETCS JIMHEHHBIM, TOTJA CIIOUCTbIE
KOMITO3ULIIOHHBIE TTAHENTH MOTYT ObITh COEMHEHBI B IBYMEPHBI MacCUB (B IJIOCKYIO MATPHILY ).
Korma cMmenieHue sBIsieTCsl AMArOHANBHBIM, TOTJA CIIOMCTbIe KOMITO3ULIMOHHbBIE TTAHENH MOTYT
OBbITb COEIMHEHBI B TPEXMEPHYIO MATPHILLY.

ANlbTepHATUBHO, WM KOTZAa CEPACYHHK CONEPXKUT MEHbIIEe TpPeX CJIOeB, TOorna
COeAIMHEHHE B IIMI MOXET OBITh MOJYYEHO 3a CUeT MPO(QUIMPOBAHMS KPOMOK MHIMBUAYaTbHbIX
cnoeB cepaeunnka. Korma coeiHeHHe B IIMIT MPEIYCMOTPEHO Ha IBYX IMPOTHBOIOJIOMKHBIX
KPOMKaX CJIOMCTBIX KOMITO3ULIMOHHBIX MaHesel, TOr/a MaHed MOTYT ObITh COEIMHEHBI B TIOCKYIO
marpurly. Korma coenuMHeHMe B IOWN OPEIyCMOTPEHO HAa BCEX KPOMKAaxX —CJIOHCTBIX
KOMITIO3UIIMOHHBIX MAaHeJIeH, TOra MaHe M MOTYT ObITh COEIMHEHBI B TPEXMEPHYIO MATPHILLY.

Korna MCrmonb3yrOT COeMHEHHE B IUUI, TOTAA YYaCTKH IUMYHTA W/WJIA KAHABKA MOTYT
COIEepKaTh CPEACTBO TMOANEPIKAHUS IENOCTHOCTH (paboTOCIIOCOOHOCTH) COEOVHEHHs B INHII

Hanpumep, y4acTku ImmyHTa W/WIM KaHABKH MOTYT OBITh CHAaOXKEHBI IMOBEPXHOCTBIO 3aXBaTa,



28

TaKOW Kak OOpE3MHEHHOE IMOKPBITHE. AJIBTEPHATHBHO, YUACTKH ILINMYyHTA WA KAHABKH MOTYT
ObITh CHAOXKEHBI KJIEEM, PaHEe COSAMHEHUS TTaHeNeH.

B HeKoTOpBIX acrmekTax HACTOALIEr0 HM300PETEHUs], CJIOMCTasi KOMITO3HMIMOHHAS IaHeNb
MOXKET ObITh HCIIONIB30BAaHA B COYETAHWHM C APMHPOBAHHBIM TKAaHBIM MAaTE€PHAJIOM, TaKUM Kak
nosmapamuanbii i UHMWPE Tkanbiii matepuan. Takue TkaHble Marepuanbl YK€ XOPOLIO
U3BECTHBI M MX UCIIOJB3YIOT, HAIIPUMED, IS MIPEIOTBPALIEHHUs (pparMEeHTAIIMN W/HIH [T BBITyCKa
JeTsux ¢ OOJNBIION CKOPOCTHIO (PParMEHTOB C 3aJHEW MOBEPXHOCTU CTEHbI MPH BO3AEHCTBHU
BOJIHBI HEPIHHU OT B3PbIBA.

Takue TkaHble MaTepHaibl MO3BOJSIIOT AOMOIHUTEIBHO OCHAONATh BO3IEHCTBHS B3PbIBA.
IIpennodturenbHO, TKaHbIE MaTepualbl CBA3aHbl C 33JHEH TOBEPXHOCTBIO  CJIOMCTOMN
KOMITO3ULIMOHHON TIAHENIM WM YCTAHOBJIEHbI IONEPEK 3TOH 3aHel NOBEpXHOCTH, TO €CThb
HOBEPXHOCTH, TPOTHUBOMOJIOKHON MOBEPXHOCTH, OOpAILIEHHOW K IOTEHIUAJIbHOMY HCTOYHHUKY
B3pbIBa WM OQJIITMCTHYECKOTO MaTepHala.

B cooTBeTCTBHM ¢ HACTOSILIMM H300pETEHHEM, MaHEIU U3 KOMIIO3ULMOHHOTO Marepuajia
MOTyT OBbITh KCHOJB30BaHbI Uil OOpa3OBaHMsI B3PBIBOCTOMKOW W/MIM aHTUOAJUTUCTUYECKOM
O0OJIOUKH BOKPYT JIIOJeH WM WHQPACTPYKTYPHI, KOTOPbIE MOTYT TMOJydYaTb TPAaBMbl HIIH
MOBPEXKICHUST OT B3pbIBA HJIM JIETSIIIUX C BBICOKOW CKOPOCTBEO (hparmeHToB. Tak, Hampumep,
MaHEJM 13 KOMIO3ULIMOHHOTO MaTepHaa MOTyT ObITh UCTIONB30BAHBI JJTsl YCHIICHHS CYLIIECTBYFOLIHX
TPAHCIOPTHBIX CPEICTB M COOPY)KEHWH, TAKUX KaK 3[aHUs, HApUMep, 3a cdeT oOauuoBKU. B
HEKOTOPBIX TNpUMepax, MaHEeNH W3 KOMITO3UIIMOHHOTO MaTepuajia MOTYT OBITh YCTAHOBJIEHBI C
3a30pOM OT CYIIECTBYIOIIMX TPAHCIOPTHBIX CPEACTB M COOPY)KEHHH, WJIM MOIyT OBbITh
HEINOCPEICTBEHHO 3aKPEIUIEHBI HA HUX.

B npyrux mprmepax, maHenw W3 KOMIIO3HMLMOHHOTO MaTepuajia MOTyT ObITh HCIOJIBb30BAHbI
KaK CTPOMTENIbHBIE MaTepHaibl, 0e3 Kakoi-TMO0 BHYTPEHHEH paHee CYLIECTBYIOIIEH KOHCTpYKIMH. B
0COOEHHO TPENNOYTHTENIbHOM BapHUAHTE OCYIIECTBIICHHUS, KOMITO3UIIMOHHbIE MaTepHalbl MOTYT

OBbITb YCTaHOBJICHbI B paMy, HallpuMep, B CTAIBHYIO pamMy, 4TOObI 00pa30BaTh CTEHKY WJIM 3[aHHE.
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Hanprmep, KOMIO3ULIMOHHBIE MaTE€PHAJIbl MOTYT OBbITh PEBAPHUTENHHO H3TOTOBJIEHBI B MOAYJIBHOM
BHUJE, YTO MO3BOJISIET OBICTPO BO3BOIUTH CTEHKH W/WIM 3[JaHUS B 33JaHHOM Mecre. B omHOM
NPEANOYTUTEIBHOM BapUAHTE OCYLIECTBJICHMs, MAHENIW W3 KOMIO3HMLMOHHOIO MAaTepuana MOIyT
OBbITb YCTAHOBJIEHBI C UCIIOJIBb30BAHUEM M3BECTHBIX PACLIMPSIOIINXCS 38KUMOB. JTH 32)KUMBI MOTYT
pacIIMpATECA MOJ, BO3JEICTBHEM BOJIHBI B3PBIBHOM 3HEPIUH M BXOAUTb B KOHTAKT C MAHESAMH W3
KOMITIO3ULIMOHHOTO MaTepHaa, Tak 4YTOObI JOMOJHHUTENBHO CONEWCTBOBATH IMOIJIOLIEHUIO 3HEPTHU
B3PbIBA.

Kax y>xe ObUIO yKa3aHO 3/1€Ch BbILIE, B COOTBETCTBUH € aCMIEKTaMU HACTOSIILIEr0 M300pETEeHNs,
OCOOEHHO TOAXOASAIIMM TBEPAbIM BCIEHEHHBIM MATEPUAJIOM C OTKPBITBIMH IIOpPaMU  SIBJIAETCS
TBEPIBI BCIEHEHHBIH (DEHOJO-ANBACTUAHBIA MOJUMEP C OTKPBITBIMU mopamu. Hampumep,
HOIXONAIINI BCHEHEHHBI MaTepuajl MOXKET ObITh MOJNY4YeH 3a CUeT PEaKIMU OTBEP KACHHS
MEXKITY:

a) JKUIKUM (PEHOJIbHBIM PE30JIOM, UMEIOIINUM PEAKIIMOHHOE YUCIIO (OMpPEAeeHHOe 3/1eCh
HIKE) TIO MeHbLIeH Mepe 1; u

b) CHJIBHBIM KHCJIOTHBIM OTBEPAMTENIEM pe30iia; (PaKkyJIbTaTUBHO, B IPHCYTCTBHH:

(C) TOHKO AHMCIEPTUPOBAHHOTO HWHEPTHOrO U HEPACTBOPHMOTO CHIMYYEro TBEPAOTO
Marepuana, KOTOpPbIH, KOTJJa OH €CTh, UCIOJB3YIOT B KOJUYECTBE MO MeHblueld mepe 5 % B
mepecyeTe Ha BEC JKMIKOTO pe3ojia U 3aTeM PaBHOMEPHO IHCIEPTHPYIOT B O0BbEME CMECH,
CoZepIKalleil pe30s U OTBEPAUTEND,

IpUYEM TEMIEPATYPY CMECH, COAEpIKaLlel pe30J U OTBEPAUTENb, MTOJYYEHHYIO 3a CYET
NPUJIOKEHHON TEIUIOThI, TOAJEPKUBAIOT Ha ypoBHe He Bbime 85 °C, mpu 3TOM yKa3zaHHas
TemIieparypa U KOHLEHTPaLUsl KUCIOTHOTO OTBEPAUTENS] TAKOBBL, YTO COEJUHEHMs], BO3HUKAIOLIHE
KaK NOOOYHbIE MPOAYKTHI PEAKIUH OTBEPIKICHHS, YIETYUHBAIOTCS M3 CMECH 10 €€ OTBEPIKICHUS,
MPU KOTOPOM TOJTYYaOT FOTOBBIN BCIIEHEHHBIHN (DeHOJIO-aJTbIET UTHBIN ITOJIMED.

Ilon ¢eHONMBHBIM pe30JOM TOHMMAKOT PAcTBOP B MMOOXOASIIEM pACTBOPUTENE

OTBEPIKIAEMOI KHCJIOTON KOMIO3UIHU (HOPIIOTMMEpPa, IPUTOTOBJICHHOM 33 CHET KOHISHCAIUH T10
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MeHbIIeH Mepe OTHOro (PEHOJBHOTO COEAMHEHHS TI0 MEHbLIEH Mepe C OTHUM aJIbIETHIOM, OOBIMHO
B IIPUCYTCTBHH IIEJIOUHOTO KaTaIN3aTopa, TAKOTO KaK THAPOKCHUI] HATPHSL.

B kadectBe mpumMepoB (HEHOJIOB, KOTOPbIE MOTYT ObITh HCIIOJIB30BAHbI, MOXKHO MIPUBECTH
coOCTBEHHO (PEHONM M 3aMelLIeHHble, OOBIMHO 3aMEIIEeHHBbIE ATKWIIOM, €ro NPOU3BOIHBIE, NPH
YCJIOBHH, YTO, M3 TPEX MO3ULHIA B (PeHOJBHOM OEH30JIbHOM KOJIbLIE, OFtho- M para- MO3ULHH JIJIs
(eHOJbHOI TUAPOKCUJIIBHON TPYMMbl OCTAOTCS HeE3aMelIeHHbIMH. Takke MOryT ObITb
UCIIONb30BaHbl CMecH Takux (eHonoB. CMecH OTHOrO MM HECKOJBbKHX TaKHX (PEHONIOB C
3aMelIeHHbIMU (PEHOJIaMH, B KOTOPBIX OJIHA U3 Ortho- W para- O3ULUH Obljia 3aMeIleHa, TaKxKe
MOTYT OBITh HCIIOJIb30BaHBL, KOTAA TPEOyeTCs yIIyUIleHHe XapaKTePUCTHK TedeHust pe3osia. OqHaKo B
STOM Cllydyae HEOOXOAMMO CHIKAThb CTENeHb CLIMBAHHS OTBEP)KIEHHOTO BCIEHEHHOro (heHOoIo-
anpperuaHoro nonuMepa. CoOcTBeHHO (eHOM OOBMHO SIBJISETCS TMPEANOUTHTENbHBIM ISt
UCTIONIB30BAHNUS B Ka4eCTBe (PEHOIBHOTO KOMIIOHEHTA, 110 SKOHOMUYECKUM COOOPaKEHUSIM.

AnbrernioMm OOBMHO sIBISIETCS (POpPMAaNBIET A, XOTsI HCIOJB30BAHUE ANBICTHAOB C Ooree
BBICOKOM MOJIEKYJISIPHON MacCOi He UCKJTIOUEHO.

KomroHeHT pe3ona, oOpasoBaHHbIM Kak TMPOAYKT KOHAEHCAlmu (eHosa/ ajbaerdnia,
OOBIMHO TIOJYHYAOT 34 CUET peakiuy (peHoa Mo MeHbIel Mepe ¢ onHUM | MojieM (opMalbIeriaa Ha
MOJTb (heHONa, TIprUeM (hOpMaJTbIETHA OOBIMHO HCTIONB3YIOT B BUIE PACTBOPA B BOJIE, HATIPUMED, B BUJIE
dopmanmHa. [TpennodTuTesIbHO HCMONB3YIOT MOJISIPHOE OTHOILIeHue (opmasbaeruna Kk GeHony Mo
MmeHbiner mepe 1.25 x 1, HO oTHomenHuit Beiue 2.5 xk 1 mpexnournrensHO u3beraror. Hanbonee
MPENOYTHUTENBHBIN Tuana3oH cocrasisier 1.4 -20 k 1.

CMech Takke MOXKET COIEpKaTh COEAMHEHME, MMEIOINee Ba aKTUBHBIX aTOMa BOIOpPOAA
(IBYXOCHOBHOE COEIMHEHHE), KOTOpoe Oyaer pearupoBarb C NPOAYKTOM peakiuu (eHoma/
anbJiernsia pe3oja BO BPEMsl OMepaliy OTBEPIKICHUs, YTOObI MOHM3UTH MJIOTHOCTb CIIMBAHHUSL
[TpeanouTUTENPHBIMU IByXOCHOBHBIMU COEIUHEHHSMHE SIBJISIFOTCSI JUOJIbI, B OCOOEHHOCTH aJIKUJIEH
JIMOJIBI MJIA JTHOJbI, B KOTOPBIX IIEMb aTOMOB MEXKIY THAPOKCHIBHBIMU IPYIIIIAMH CONEPKUT HE

TOJIBKO METHJIEH W/ WIN 3aMCUICHHBIC AJIKUJIOM METUJICHOBBLIC TI'PYIIIbl, HO TaKXE OAWH HIIN
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HECKOJIbKO TeTepoaTOMOB, B OCOOEHHOCTHM aTOMOB Kuciopoza. lloaxomsmumu auonaMu
SIBJITIOTCST STHJICHTJIMKOJIb, TIPOMIICHIJIUKOJIb, Tiponan-1,3-muon, OyraH-1,4-110N U HEOTIEHTHIT
rKoJIb. OCOOEHHO MPEANOYTHTENbHBIMU TUOJAMH SIBJISFOTCS TIOJH-, OCOOEHHO MU~ aJKWJIeH
3¢up) IUONBL, HAPUMEP, AUITUIICHTJIMKOJIb, OCOOEHHO TUIPOIUICHIJIUKOJIb.

[IpennouturenbHO, IBYXOCHOBHOE COEIMHEHUE MPUCYTCTBYET B KomuyectBe oT O 10 35 %
1o Becy, mpennoututenbHee, oT 0 10 25 % 1o Becy, B mepecueTe Ha BEC MPOAYKTa KOHICHC AN
¢denona/ ampperupa. HamOosiee mpennoyTUTENHHO, ABYXOCHOBHOE COENMHEHHE, KOrla ero
UCTIONBb3YIOT, TIPUCYTCTBYET B KomuuecTse OT 5 10 15 % mo Becy, B nepecyere Ha BeC NPOAYKTA
KoHneHcauun (Qenona/ anpaerupa. Korma Takme pes3osbl, comepikalide  ABYXOCHOBHBIE
COEAMHEHMS], UCTIONB3YIOT B CIIOCOOE B COOTBETCTBHHM C HACTOSIIMM H300pPETEHHEM, TOrJa MOTYT
OBITb TIOJNyYEHbI M3IENHS], UMEIOLIHe OCOOSHHO XOpPOLIYK) KOMOHMHAIMIO (DU3NUECKHX CBOWCTB,
0COOEHHO BBICOKYIO ITPOYHOCTb.

JIByXOCHOBHOE COEMUHEHHE OOBMHO JO0ABISIFOT B OOpa3OBaHHBIA pe30J, U OHO
NPETIOUTHTENIHHO UMEET OT 2 10 6 aTOMOB MEKAY TMIPOKCUIbHBIMU TPYITIIAMH.

Pe3on moxer comepikaTh pacTBOp MPOAYKTa peakuuu (eHona/ alpAeruaa B BOIE WIU B
MOOOM JPYroM MOAXOASIIEM PACTBOPUTENIC MITH B CMECH PACTBOPHTENICH, KOTOpPasi MOKET COIEpIKaTh
WM HE CONep KaTh BOMY.

Korna BOmy WHCHONB3YIOT Kak EIUHCTBEHHBIH pPAaCTBOPUTENb, OHA MPEATNIOYTUTEIBHO
MPUCYTCTBYET B KonudecTse OT 15 1o 35 % mo Becy pe3ona, a npeanodrutesbHo, ot 20 1o 30%.
Camo coboii pazymeercs, 4TO COIAEpPKAHHE BOIBI MOXKET OBITh CYIIECTBEHHO MEHBIIE, €CIIU €€
UCTIONIB3YEOT B COYETAHMM C COPACTBOPUTENEM, HAIPUMEp, CO CIHPTOM WA C OJHUM H3
YIIOMSIHYTBIX BBILIE JIBYXOCHOBHBIX COSIMHEHHI, KOT/Ia UX UCIIOJB3YIOT.

Kak y>xe ObUTO yKa3aHO 371€Ch BBILIE, JKUAKHI PE30J (TO €CTh PaCTBOP MPOAYKTA PEAKIIHU
¢denona/ anpaeruna, GpaxyJbTaTUBHO COAEP KAINUN BYXOCHOBHOE COEIMHEHHE) NOJLKEH UMETh
YHCJIO PEaKTHBHOCTU MO MeHblield mepe 1. Umcno peaktmBHOCTH paBHO 10/X rme X — Bpems B

MUHYTaX, KOTOpPOE TpeOyeTcsi JUIsl OTBEP KASHHS pe30a, IPH HCrop3oBaHuH 10 % 1o Becy pe3ona B
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66-67% BOOHOM pacTBOpe p-Tonmyoncynbpokuciaorel mpu 60 °C. Tect mnpemycmatpuBaer
nepeMelluBaHue OKOJO S5 MII  pe3oja €  YKa3aHHbIM  KOJMYECTBOM  pacTBopa  p-
TOJYOJICYJIb(OKHUCIIOTH B MPOOUPKE, MOTpyKeHHEe MPOOUPKU B BOISHYIO OaHIO, Harperyroo ao 60
°C, 1 u3MepeHne BpeMeHH, KoTopoe TpeOyeTcs Uil TOro, 4ToObl CMECh CTajla TBEPAOH Ha OIIYTIb.
Pe3on nomkeH MMETh YMCIO PEaKTUBHOCTU IO MEHblIeH Mepe 1 1UIsl MoMyueHus FOIHbIX TS
UCTIOJb30BaHUSI BCIIEHEHHBIX MATEpUAOB, a NPENNOYTUTENIbHO, YHUCIO PEAKTUBHOCTH IO
MEHBLIEN Mepe 5, MPEeANOYTUTENbHEE, 110 MeHbLIel mepe 10.

PH pe3ona, koTopoe OOBIMHO SIBISIETCS LIENOYHBIM, MPEANOYTHUTEIBHO MOANEPKUBAIOT
OKOJIO 7, €CiM 3TO HeOOXOAMMO ISl MCIIONBb30BAHUS B IpoLiecce, OOBIMHO 3a CYeT A00aBlIeHUsS
caboil OpraHN4ecKoi KUCIOThI, TAKOM KaK MOJIOYHAs! KHCJIOTA.

IIpumepamMu CUJIBHBIX KHCJIOTHBIX OTBEpAUTENEH SIBISIFOTCS HEOPTaHUYECKHE KHUCIOTHI,
TaKMe KakK COJisIHAas KHCJIOTa, CepHas Kuciota U opTrodocdopHass KHUCIOTA, U CHIIbHBIE
OpPraHMYECKHe KHCJIOThL, TaKHe Kak apOMaTHYeCKue CyJb(OHOBBIE KHCJIOTBL, HAIpPHMED,
TOJYOJICYIB(OKHUCIOTEL, U TPUXJIOPOYKCYCHast kucyiora. CralOble KUCIIOTBI, TaKUE KaK YKCYCHas
KUCJIOTA U TPOITMOHOBAsI KUCJIOTA, OOBIMHO HE roasTcs. [IpeanodYTUTEIbHBIMU OTBEPAUTENSIMU B
crocode B COOTBETCTBUM C HACTOSIIIMM H300pETEHHEM SIBJISFOTCS apOMAaTUYECKHe CYJIb(OHOBBIE
KHUCJIOTBI, B OCOOGHHOCTH TONyOJICyb(hokucioTsl. Kuciaora Moxer ObITh UCHIONB30BAHA KaK PacTBOP
B [TOAXOAALIEM PACTBOPUTEJIE, TAKOM KaK BOZA.

Korga cmecp pesona, oTBepauTens W TBEPAOrO BEIECTBAa 3aJMBAIOT, HANpUMEp, B
npeccopMy Ui poBeneH:ust POPMOBKH, TO KOJMUECTBO HHEPTHOT'O TBEPIOTO BEIECTBA, KOTOPOE
MOKET ObITh HOOABIEHO B PE30J U OTBEPAUTEND, OMPENEISIIOT C YIETOM BA3KOCTH CMECH pe3osia U
OTBEpAMTENs B OTCYTCTBHUM TBEPJAOrO BellecTBA. B Takux MpUMEHEHUSX, OTBEPAUTEND
NPEANOYTUTENBHO UCTIONb3YIOT, HallpUMep, B BUJE PacTBOPA, TaK UTO MPH €ro NepeMeIinBaHuU C
pe3osioM B TpeOyeMOM KOJIHMYECTBE IOJNYYAIOT JKUAKOCTh C KaXKYILIEHCS BS3KOCTBIO HE BBIIIE
opueHTHpoBOUHO 50 mMya3 mpu TemrepaType HCIOJIb30BaHUS CMECH, a MNPENIOYTUTENHO B

mranasone or 5 o 20 myas. Ilpu kakymiencs BA3KOCTH PAacTBOpa HUXKE 5 Iya3 BO3HUKAKOT
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TPYAHOCTHU IIPU OCYIIECTBIEHNHU PEAKLIMU OTBEPKACHUS.

Peakiiist oTBepakI€HUS SIBISIETCS SK30TEPMHUUECKOI U TO3TOMY CaMa BbI3bIBAET MOBBIILIEHNE
TEMIIEPATYPbl CMECH, COIEPKALIEN Pe30J U KUCJIOTHBIA OTBEPAUTENb. TeMIepaTtypy CMeCH Takke
MO)KHO TOBBIIIATh 32 CUET NPWIOKEHUS TEIUIOTHL, OJHAKO IOBBIIIEHHWE TEMIIEPATypbl cMecH (B
JOTIOJTHEHNE K JIIOOOMY 3K30TEPMUYECKOMY TIOBBIIIEHUIO) MPEANOYTHTENIBHO HE JOJKHO
npesbimath 85 °C. Ecnu temnieparypa cmecu npesbiaer 85 °C no nobaBieHHs: OTBEPAUTENS, TO
Torga OOBIMHO TPYAHO WJIM HEBO3MOXKHO IIOCIE 3TOTrO JUCIIEPTUPOBATh OTBEPAMTENH B OOBEME
CMeCH M3-3a Haudana oreepskaeHus. C Ipyroil CTOpOHbI, TPYAHO WINM HEBO3MOXKHO PaBHOMEPHO
Harpetb cMmech Bbile 85 °C nocie 1oOaBKH OTBEPIUTENL.

IToBbimenne temnepatypsl 10 85 °C MOXET NPHUBOAWUTH K IOJYYEHHUIO TIpyOoH H
HEOHOPOAHOM TEKCTYPhI BCIIEHEHHOT'O MaTepHaia, OJHAKO STOr0 MOKHO M30€KaTh 10 MEHbLIeH
Mepe 4aCTUYHO NMPU YMEPEHHBIX TEMIEPAaTypax 3a CUET CHWKEHWsI KOHLEHTPALMH OTBEPAUTEIS.
OnHnako npu temneparypax Bbiie 75 °C paxke MUHUMaJIbHOE KOJIMYECTBO OTBEPAUTEINS, KOTOPOE
TpeOyercst Ajisi OTBEPIKICHUS KOMIIO3ULMH, OOBIMHO CIHMINKOM BEJIMKO, YTOOBI H30€kaThb 3THUX
He#ocTaTkoB. TakuM 00pa3oM, MPENNOYTUTENHHO UCKITFOYA0T TeMIepaTypsl Boiie 75 °C, Tak 4To
NPENNOYTUTENIbHBIMUA TEMIIEpaTypamMu AJisi OOJBbLIMHCTBA NMPUMEHEHHH SIBIISTFOTCS TEMIIEPaTyphbl
OT TemmepaTypbl Okpyskaromed cpeasl a0 75 °C. IlpenmouTuTeNnbHbIN NHUANA30H TEMIIEPaTyp
OOBIYHO 3aBHUCHT B HEKOTOPOW CTENEHU OT MPHPOIBI ChITYYEro TBEPAOrO BELIECTBA, KOrNa €ro
UCTIONB3YIOT.

Jis  OONBLIMHCTBA TBEPABIX BEINECTB, NPEANOYTUTENBHBIA HAMa30H TeMOepaTyp
coctaBisier oT 25 mo 65 °C, ogHako ANs1 HEKOTOPBIX TBEPABbIX BEINECTB, B YaCTHOCTH, IS
IPEBECHON MYKH U OOBIYHOM MYKH, TPEAIIOYTHUTENbHBIN HAa30H TEMIIEPATYP COCTABISET OT 25
no 75 °C. Haubonee mpeanoyTuTenpHbIA Auana3soH Temmepatyp cocraeisier ot 30 mo 50 °C. Ilo
JKENAHUIO MOTYT OBITh HCIOJIB30BaHbI TEMIIEPATYpPhl HIDKE TEMIEPATYpPhbl OKPY’KAOIIEH Cpenpl,
Hanpumep, Hipke 10 °C, omHako 3TO OOBIYHO HE AT HUKAKUX mNpenMyinectB. OObIYHO, TpH

MOBBILIEHNHN TemriepaTypbl A0 75 °C, NOBBILIEHHE TEMIIEPaTypbl BEAET K CHIDKEHUIO IJIOTHOCTH
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BCIIEHEHHOTO MaTepuaja, 1 Hao0OopoT.

KonuuecTBo NMpHCYTCTBYIOILErO OTBEPAUTENsI TakKKe BIMSET Ha NPUPOAY MPOAYKTa M HA
CKOPOCTb OTBEP>KIEHMS. TakuM 00pa3oM, YBENIMUYEHHE KOJIMYECTBA OTBEPAUTENSI HE TOJIbKO BIMSIET HA
CHIDKEHHE BPEMEHH, KOTOpoe TpeOyercst Uil OTBEp)KeHHs KOMITO3ULUM, HO M TPH YBEIUYEHUH
KOJIMYECTBA BbIILIE HEKOTOPOrO MperieNia, 3aBUCSILEro OT TeMIEpaTypbl U MPUPOABbI Pe30a, TakKxkKe
MOXXET MPUBOAUTDL K MOJYyYEHHIO MEHEee OIHOPOAHOM CTPYKTYpBl Y€K Marepuana. JTO TaKxke
MOJKET TMOBBIIIATh IUIOTHOCTh BCIIEHEHHOIO MaTepuaja 3a C4YeT TIOBBILEHUs] CKOPOCTH
OTBEpKAECHUA. B camMoM fene, eciy MCHONb30BaHa O4YEHb BbICOKAs KOHLIEHTPALMsl OTBEPAUTENS, TO
CKOPOCTb OTBEPKACHUSI MOXKET CTaTh CIMIIKOM BBICOKOM, TAK YTO BCIIEHEHUBAHUE HE MPOUCXOAUT
B OJIMHAKOBBIX YCJOBMSX U PEAKLUS MOKET CTAaTh B3PBIBHOM 3a CUET HAKOIUIEHUS ra3a BHYTPHU
OTBEP KIEHHON MoJMMepHOH 0bonouky. HeoOxomimMoe KOMuecTBO OTBEPAUTEIIS 3aBUCUT B TIEPBYIO
odepenb OT TEMIIEPAaTypbl CMECH Pe30Ja U OTBEPAUTENS PaHee Hadajla SK30TEPMHUYECKON peaKLuu
OTBEPIKIEHHUS 1 OT YKCJIAa PEAKTUBHOCTH Pe30JIa, M AOJDKHO M3MEHSIThCs OOPAaTHO MPOMOPLUOHATIBHO
BBIOPAHHOW TEMIEpaType U YHCIy PEaKTUBHOCTU. [IpearmouTHTENbHBIA AUana3OH KOHLIEHTPALIMI
OTBEpIHTENISI SKBUBAJIEHTEH OT 2 10 20 yacTeli 1o Becy p-Tonyosicyiabdokuciaorsl Ha 100 yacreli mo
BECY MPONYKTa peakiuu (HeHoJ/ albaern]] B pe3oJie, MPH YCIOBHH, YTO PE30J UMEET MO CYIIECTBY
HEUTpaAbHYIO peakiuio, To ectb pH okono 7. ITog 3KBHBaJEHTOM P-TOJIYOJICYIb()OKHUCIOTHI
CllenyeT TOHMMAaTh KOJIMYECTBO OTBEPIOMTENS, KOTOPOe TPeOyercst IUisi TOro, YTOOBI TMOMYYHUTh TIO
CYLIECTBy TaKOe€ >K€ BpeMsl OTBEpXKAEHMS, Kak M B CJIydae YKa3aHHOIO KOJIMYecTBa p-
TONyoJICyIb(okucioTel. Hanbonee nmoaxomsinee KOIMYECTBO IS JIFOOOH 3alaHHOW TeMIepaTyphbl
U KOMOHMHAIMM pe30Jia M TOHKO IHCIIEPTHPOBAHHOTO TBEPAOTO BEIIECTBA JIETKO MOXET OBITh
OTpefiesIeH0 TNpPU IOMOINM MPOCTOro 3KcmepuMmeHTa. Koraa mnpennouTuTenbHbI AMAna3zoH
TeMriepaTyp coctassieT OT 25 1o 75 °C u pe3os UMeeT YiCio PEaKTUBHOCTHU MO MeHbLei mepe 10,
HAWTYYIIHE Pe3yJbTaThbl OOBIYHO MONTYYarOT MPH UCTIONB30BAHUN OTBEPIAHTEINS B KOJIMUYECTBE OT 3 10
10 yacreti p- Tonyoncynbhokucnorsl Ha 100 Hacteli Mo BeCy MPOAyKTa peakuuu (GeHON/abIeTH]I.

Jns ucnonb3oBaHusA Ipu Temmeparypax Hmwke 25 °C wnu ¢ pe3onamy, HMEIOLIMMHU YUCIO
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peaxTuBHOCTH HIpKe 10, MOXKeT oTpeOoBaThCs OONbIIee KOJTHMIECTBO OTBEPANTENISL.

3a cuer COOTBETCTBYIOIIEH PEryJIUPOBKH TEMIIEPATypbl M KOHIIEHTPALIMU OTBEPAUTEIIS,
BpeMeHHOﬁ MPOMENKYTOK OT MOMECHTA I[O6aBKI/I OTBEPAUTENIA B PE30JT U 1O MOMEHTA OTBECPKIACHUA
KOMITO3NIIUU (Ha3bIBaeMbII>'I 34€Ch BPEMEHEM OTBep)KI[eHI/Iﬂ) MOXKHO U3MCECHATDH OT HECKOJIBKUX CEKYHI
70 OITHOTO Yaca WM Aaxe Oojblue, Oe3 CyIIeCTBEHHOrO BJIMSIHHS Ha IUIOTHOCTb U CTPYKTYPY STUEeK
W3IETTHSL.

Hpyrum GaxTopoM, KOTOPBII MOXKET BIUSITh Ha KOJHMYECTBO TPEOYIOLIEroCst OTBEPAUTEIIS,
MOJKET 6bITb npupoaa UHEPTHOIO TBEPAOI'O BEIICCTBA, KOrJa OHO €CTh. OuyeHb HEMHOTHE TBEPAbIC
BELLECTBA SIBJAIOTCS] TOYHO MHEPTHBIMHU, U €CJIM TBEPAOE BELIECTBO MMEET LIENOYHYIO PEAKLUIO,
Ja)ke €CJIM OHa SIBJIIETCS OUeHb CJ1a0O0M, TO MOXKeT MOTpeOOBaThCs OOJIbIIIE OTBEPIUTEINS, TaK KaK
HaTOJIHUTENb €ro Helitpanusyer. [1oaToMy crnenyer uMeTh B BUAy, UTO MPUBEIEHHBIE 3/1€Ch BbILIE
MPEANOYTUTENbHbIE 3HAUEHUs] KOHLIEHTPALMM OTBEPAUTENS] HE YUUTBHIBAIOT  YKA3aHHOE
BO3JIEICTBIE TBEPAOro BemecTna. JIroOasi moncTpolika, KOTopasi MOKET MOTPe0OBaThCS C YUETOM
MPUPOABI TBEPAOTO BEIIECTBA, 3aBUCHT OT KOJUYECTBA KCIOJb30BAHHOTO TBEPIOrO BELIECTBA U
MOYKET OBITh OMpeIeNieHa 3a CYET MPOCTOrO SKCIIEPHMEHTA.

DK30TepMUYECKasi PeakUrsl OTBEP)KIEHHUS Pe30jia M KHUCJIOTHOTO OTBEPAMTENS] BEAET K
00pa3oBaHUIO MOOOYHBIX MPOAYKTOB, OCOOEHHO aJIbJETHIa U BOIbI, KOTOPBIE MO MEHBINEH Mepe
YaCTUYHO YJIETyYHUBAFOTCS.

PeaKLII/IIO OTBEPXKACHHA OCYUCCTBIIAOT B TMPUCYTCTBUM TOHKO OUCHECPTUPOBAHHOIO
WHEPTHOTO W HEPACTBOPMMOIO  CBHIMy4ero TBEPAOTO BEIIECTBA, KOTOPOE IO CYIIECTBY
OJHOPOAHO JAHMCIEPTHPOBAHO MO 00BEMYy CMecH pe3ona W oTeepaurens. MHepTHoe TBepaoe
BEIIECTBO UCIIOJB3YHOT B TAKUX KOJUYCCTBAX, YTO OHO HE NPCIATCTBYET MPOTCKAHUIO PEAKLIUU
OTBEPKACHUS.

MoskHO mojaraTh, 4TO TOHKO JUCIEPTHPOBAHHOE ChIy4Yee TBEPJOE BEILECTBO CO3JAET
3apoAblin OJId O6pa30BaHI/I$[ ra30BbIX ITY3bIPbKOB 3a CUET UCIAPCHUSA He6OJ'IbLHI/IX MOJIEKYIJI, B

nepByr0  odepenb ¢GopManabaerdAa WWIM BOABL, TNPUCYTCTBYIOINMX B pe3oje W/ WiH
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TEeHEPUPYEMBIX 34 CUET PEaKLUU OTBEPXKACHUs, U CO3JA€T MECTa, B KOTOPBIX AKTUBUPYETCA
oOpa3oBaHHE My3bIPbKOB, YTO CIOCOOCTBYeT OOpa3OBaHUIO TIOP OAMHAKOBOTO pasMepa.
Hanuyme TOHKO AMCHEPrHPOBAHHOTO TBEPIAOrO BEIIECTBA MOXKET TaKXkKe CHOCOOCTBOBATH
CTa0MIN3aluy WHANBHAYAJbHBIX Iy3BIPbKOB M CHIDKATh TEHAEHIMIO K arJIOMEPHPOBAHHIO
Ny3bIpbKOB U B KOHEYHOM CHYETe K Pa3pYLIEHUIO Iy3bIPbKOB paHee OTBepkAeHHs. UToObI
IOCTHYb KeJaTeJIbHOro 3P QexTa, TBepoe BEIECTBO JODKHO MPUCYTCTBOBATh B KOJIMYECTBE HE
MeHee 5% 1O Becy, B IlepecueTe Ha BEC pe3oa.

MosxeT ObITb HCMONB30BAHO J0O0€ TOHKO JHUCHEPIHMPOBAHHOE ChINyuee TBEPIOE
BELIECTBO, HEPACTBOPUMOE B PEAKLIMOHHOW CMECH, MPU YCIOBUU, YTO OHO SIBJIIETCS] UHEPTHBIM.
IIpumepbl NOAXOASIINX CHIYYUX TBEPABIX BELIECTB IPUBEAECHBI 3[1€CH BBILIE.

TBepaple BelecTBa, KOTOpblE UMEIOT O0Jiee CHIIBHYIO INEJIOYHYIO PEaKIHIO, HalpHMeD,
CUJIMKAThI M KapOOHATHI IIEJIOYHBIX METAJJIOB, MPEANOYTHTENBHO HE HCIONb3YIOT, IO MPUYHHE
UX BO3MOJKHOHM peakLuu ¢ KUCIOTHBbIM oTBepauteneM. OfHAKO, Takie TBEP/ble BEINECTBA, Kak
TaJbK, KOTOPbIE MMEIOT O4YeHb CIAOYI0 IIEJOYHYI) PEAKIHMI0O B HEKOTOPBIX CIIydasX 3a CHeT
3arpsi3sHeHUs1 0oJiee CHIIbHBIMH LISJIOYHBIMH MaTe€pHajaMy, TAKUMH KaK MAarHEe3uT, SIBIISTFOTCS
MPUEMJIEMBIMU.

Hexotopbsle marepuainbl, 0COOCHHO BOJIOKHHUCTBIE MaTepHallbl, TAKUE KaK ApPEBECHAs
MyKa, MOTYT ObITh a0COPOEHTaMH M ITO3TOMY MOXET OBITh HEOOXOIMMO HUCIOIB30BATh OOJIBIINE
KOJIMYECTBA OSTHUX MATEPUAIOB, YE€M HE BOJOKHHCTBIX MAaTEPHAIOB, YTOOBI MOJy4YaTh
JKEJaTeNIbHbIE TOTOBbIE BCIIEHEHHbIE MATEPUAJIbL.

TBepable BelecTBa MPEANOUYTUTEIPHO UMEIOT pPa3Mepbl YaCTHUL] B AuanasoHe ot 0.5 no
800 mxm. Ecnm pasmep 4YacTHLl CIMIOKOM BEJIUK, TO SYEUCTasl CTPYKTypa BCIEHEHHOrO
Marepraja MOXKET CTaHOBUTHCS CIMIOIKOM rpyOoil. C apyroil CTOPOHBI, NMPH OYEHb MAJIOM
pasMepe YacTull, IMOJy4YeHHble BCIEHEHHbIE MaTepHalbl MOIYT CTAHOBUTBHCS CIHUIIKOM
mw1oTHbIMU. [IpeanoururensHblil pasmep coctasiseT oT 1 1o 100 Mkm, a mpeanodTUTENbHEE, OT

2 no 40 mxwm. Ilpencrasnisercs, 4TO OAHOPOAHOCTb SMEUCTOW CTPYKTYpPBI YJIy4dLIA€TCS MNPH
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UCTIOJIb30BAaHUH YaCTHL ONU3KHUX pa3MmepoB. [Ipu xemaHUM MOXKeT ObITh HCIIOJIb30BaHA CMECH
TBEPABbIX BEILLECTB.

IIpu sxemaHuu MOTYT OBITH HCIIOJNIB30BAHBI TaKW€ TBEPAbIE BEIIECTBA, KaK TOHKO
IVCTIEPTUPOBAHHBIE METATMUECKHE MOPOLIKH, KOTOPbIE CIOCOOCTBYIOT 0Opa30BaHUIO oObeMa
rasa Wiu napa Bo Bpems npouecca, OnHaKo cienyeT UMeThb B BUJy, UYTO €CIIH UX UCIONB3YIOT
W30JIUPOBAHHO, TO HX OCTaTOK IIOCJ€ PpA3JIOKEHUs WM XUMHUYECKOM peakLuH, AOJKEH
YIOBJIETBOPSTh TPeOOBAHMAM, NPEABABISEMBIM K WHEPTHOMY M HEPAaCTBOPHMMOMY TOHKO
IVCTIEPTUPOBAHHOMY CBIIy4€MY TBEPAOMY BELIECTBY, TPeOYOLIEMyCsl Ul OCYIIECTBIIEHUS
crioco0a B COOTBETCTBUU C HACTOSIIIIUM H300pETEHUEM.

IIpennoutuTensHO, TOHKO JUCIEPrHPOBAHHOE TBEPAOE BELIECTB HMEET IUIOTHOCTS,
KOTOpasi HE CUJIbHO OTJIMYAETCS] OT IUIOTHOCTH PE€30jia, YTO CHUXKAET BEPOSTHOCTb HAKOILICHHS
TOHKO JMCHEPTHPOBAHHOIO TBEPJOrO BELIECTBA HAa JHE CMecH mocie nepemenmBaHuss. OnHuUM
NPEANOYTUTENBHBIM  KJIACCOM  TBEPABIX MATEPUANIOB  SBIISIFOTCA TMIAPABIMYECKUE LEMEHTBI,
HarpuMep, TUIC U INTYKaTypKa, HO HE TMOPTJIAHA-LIEMEHT, YYUTBIBas €ro INeJOYHOCTb. JTH
TBEpble MaTepUaJIbl BCTYMAIOT B PEAKLMIO C BOJOM, NPUCYTCTBYIOLIEH B PEAKLIMOHHONW CMECH,
IPU 3TOM TOJYYalOT JKECTKYIO CKEJIETHYIO CTPYKTYpPYy B OTBEp:KJE€HHOM rnonumepe. bonee Toro,
peakiusi ¢ BOAOM Tak)ke SIBISIETCS] HK30TEPMUYECKOM M COAEWCTBYET peakLUM BCIEHUBAHUS U
otBepxkaeHus. [londydeHHble C HMCHOMB30BAHHEM TAKUX MaTE€pPHANIOB BCIIEHEHHbIE MaTepUAaJIb
UMEIOT OCOOEHHO IIeHHbIe (U3MYECKHe CBOMCTBA. boiee TOro, mpu BO3NEHCTBUHM OTHS, JaXe B
TEYECHHUE JJIUTENIbHBIX TIEPHOZOB BPEMEHH, OHM OOMKHIAFOTCS 10 KOHCHUCTEHLMM KHUPIHYA , KOTOpPast
SBJSIETCSL ele Oojiee TMPOYHOM M MOXKET BBIIEPKUBATH Oonbiuue Harpy3ku. [lomyueHHbIe
BCIIEHEHHbIE MaTepuajbl TaK:Ke UMEIOT OTJIMYHBbIE TEIJIOU3OJSILIMOHHBIE CBOMCTBAa M CBOICTBa
norfomeHust sHepruu. IlpeanodrurensHoe KOJIMYECTBO HHEPTHOTO CHIITyYero TBEPAOro BElIeCTBa
(Matepuana) cocrapisier ot 20 1o 200 yacreti o Becy Ha 100 gacTeli o Becy pe3osa.

JlpyruM KJiacCOM TBEPIBbIX MAaTE€pPHUasIOB, KOTOPbIE TAKKE SBJSIFOTCS] NMPEANIOUTHTENbHBIMHU,

TaK KaK IIPpU HX HUCIOJb30BAHUN TMOJNYYarOT MU3ACIUsA, HUMCEHOLINE CBOfICTBa, AHaJIOTUYHBIC
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TOJIy4aeMbIM TP MCTIOJIBb30BaHUU THAPABINYECKUX [IEMEHTOB, SIBJSIOTCS TaJbK M JIETy4as 30Ja.
IIpennoururenpHple KONMMYECTBA 3THUX TBEPABIX MATE€PHANIOB Takke cocrasisier or 20 mo 200
yacTel no Becy Ha 100 yacTeii no Becy pe3ona.

JUis yKa3aHHBIX BBILIE KJIACCOB TBEPHABIX MATEPUAJiOB, HauOOJee MPEeArOYTUTEIbHBIM
JMana3oHoM siBjsieTcs: nuanasoH ot S0 o 150 gacreit o Becy Ha 100 yacreli o Becy pesoua.

OOGBIMHO, MAaKCHMAJIbHOE KOJMYECTBO TBEPABIX MAaTEpHAIOB, KOTOPOE MOXKET ObITh
UCTIOJIb30BAHO, OINpPEAENSIeTCsS] TONbKO (PU3MYECKHMMH BO3MOJKHOCTSMH HMX BBOJA B CMeCh H
obpabotku cmecu. OOBIMHO JKENaTeNbHO, YTOObI CMeCh ObLIa JKHIKOH, HO JaKe MPH JOCTATOYHO
BBICOKMX KOHILIEHTPALIMSX TBEPAbIX MAaTEPUAIIOB, KOTA MOJNYYar0T CMECh B BUJIE TECTA WU MACThI U
€e HeJlb3sl Pa3JIiBaTh, MOTYT OBITh ITOJy4YEeHbI BCIIEHEHHBIE MATEPUAIIBI C LIEHHBIMU CBOMCTBAMHU.

Jpyrue no0aBKku Takke MOTYT OBITb BBEAEHBI B CMeCh, OOpasyIOLIYIO BCHEHEHHbIH
marepuain. OHM MOryT comepkarb. (1) ITOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, TaKHe Kak
AHMOHOAKTUBHBIE MaTepHaJIbl, HANPHMepP, COJMM HATPHUsI aIKWI OEH30J CyJIb(OHOBBIX KUCIOT C
JUTMHHOM 1IeMbI0, He MOHHBbIE MaTepHalibl, TAKHE KaK MaTepuasibl Ha 0a3e MmoNu(3TUICHOKCHIA)
WK €r0 COMOJMMEPOB, U KATUOHHBIE MAaTEPHAJIbl, TAKHE KaK Y€TBEPTHYHbIE COSIMHEHHST aMMOHHUSI
C JUTMHHOW LIEMBI0 WJIM MaTepuasibl Ha 0a3e monuakpuiaMunioB; (i) MOAM(HUKATOPHI BSI3KOCTH,
TaKUe KaK aJKWI LIEJUTI0JI03a, B OCOOEHHOCTH METHJI LIeJUT0NIO3a; U (1li) KpacuTeNy, Takhe Kak
Kpacsiliee BellecTBA WJIM MUrMeHThl Takike MOryT ObITh BKJIFOYEHBI IIACTH(HUKATOPBI IS
(beHOO-aNMbAETUIHBIX MTOJUMEPOB, MPU YCIOBUH, OHU HE MONABIISIOT PEAKLUH OTBEPKACHHS U
BCIIEHUBAHUS;, M MOMH(PYHKIMOHATIbHbIE COSMHEHHS, APYTHe YeM YKa3aHHbIE BBIIIE JIBYXOCHOBHbBIE
COENMHEHHs], KOTOpble MPHHMMAIOT YYacTHEe B PEAKLMH CLIMBAHUS, KOTOpas MPOMCXOOUT IPH
OTBeP)KICHWM, HampuMmep, AW- WIH TOJHAMHUHBL, M- WM [OJUM30LMAHATBL, TU- WIH
NOJMKAPOOHOBBIE KUCIOTHI U aMUHOCTIUPTHL. Takke MOTYT ObITh BKJIFOYEHBI MOJHMEPH3YEMbIe
HEHACBILIIEHHbIE COEIUHEHMs, BO3MOJKHO, BMECTE€ CO CBOOOOHO paJMKAJbHBIMUA HHHLIAATOPAMHU
MOJIMMEPH3ALINH, KOTOPbIE aKTUBHUPYEOTCSI BO BPeMsl peaKLIUK OTBEP KICHHs1, HATIPUMep, aKPHJIOBbIE

MOHOMEDPDBI, TaK HA3bIBACMbBIC YPE€TAH aKpUJIAThI, CTUPOJI, MAJICMHOBAaA KUCJIOTA U €€ IIPOU3BOAHBIC,
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u ux cmecu. OOpasyrolire BCIEHEHHBI Marepuall KOMITO3UIMHM TaKXe MOTYT COIEpKaTh
OCYLIUTENH, €CIIU 3TO JKEJIATENbHO.

Taxoke MOTyT OBITH BKJIFOYEHBI U IPyTHE MTOJMMEPBI, HAIPUMED, TAaKUe Kak (poproanmMepsl,
KOTOpbIE OTBEP>KAAIOTCS MPU PEaKLUMM BCIIEHUBAHMS U OTBEPXKIEHUs, WIN TaKue KaK MOPOLIKH,
SMyJbCUM WK Aucniepcud. Ilpumepamu sSBISAIOTCS MONUALIETAH, TaKUe KaK MOJUBUHUI aLlETaH,
BUHWIbHBIE TIONUMEDPBI, OJIe(UHOBBIE MOJIMMEPHI, MONU3(UPHI, MOTHAKPUIATBI U CTUPOJIOBBIE
NOJIUMEPBI, TIOJIUYPETaHbl U UX (OpPHoNIUMepsl, U NOIH3GUpPHbIE (POPIOTUMEpD], a TaKXkKe TaKue
KaKk MeJaMHUHbI, (EHONbHbIE HOBOJAKM U T.II. Takke MOTyT OBITb BKJOYEHBI OOBIYHBIE
BCIIEHUBATENH, YTOOBI YCHIIMBATh PEAKLIMIO BCIIEHUBAHUS, HAIIPUMEP, OPraHUYECKOe COSIMHEHUS
C HM3KOH TeMmImeparypol KHUIEHMs WIM COENUHEHUs, KOTOPbIE Pa3JIararoTCs WIH PEarupyroT ¢
00pa3oBaHKEM ra30oB.

SMC (nucToBoit GOPMOBOYHBIN COCTaB) MOXKET OBITh MPUTOTOBJICH 33 CUET HAJOKEHHSI
CJIOSl TIOJMMEPHOW MacThl, HANpUMep, NMOIMI(HUPHON NACThI, COAEp Kalleld COOTBETCTBYIOLINE
no0aBKM, Ha JHO JIGHTOYHOIO HOCHTENS. 3aTeéM HAHOCST CTEKJIOBOJIOKHA B KayeCTBe
apMUPYIOLETO CpPEICTBA HAa BEPXHIOK IOBEPXHOCTb IOJHMMEPHOM NAacThl Ha JIEHTOUHOM
HOcHTeNe. 3aTeM HaHOCST JOTOJHUTEIbHBIA CJIOH MOJMMEPHOH MacThl, YTOOBI 32)KaTh BOJIOKHA
MEXIY CIOSMH MaTpULbl. BEpXHIOIO IUIEHKY HAHOCAT HA BEPXHUH CjOW MaTtpuupl llomydeHHyro
CJIOUCTYEO KOMIIO3ULIMIO 3aTeM CIKUMAIOT C UCIIOJIBb30BAHUEM TPYII BAJIUKOB, 4TOOBI 00pa3oBaTh
muct SMC Mexy TeHTOUHBIMU HOCUTENIMU. Matepuai MpoKaThIBAIOT HA BAJIKax U BbIIEP>KUBAIOT
o MeHblled Mepe 3 [HsS NpU peryiupyeMoil Temmepartype, Hampumep, ot 23 no 27 °C.
INonyuennsiii SMC Moxker ObITh TIOABEPrHYT (POPMOBKE C HCHONB30BaHHEM TeruioThl. Cpok
xpanernst SMC 1o HCTIONIb30BaHMsT OOBIMHO COCTABIISIET HECKOIBKO HENEIb.

VYKazaHHBIE paHee W PYyrHe MPEATNOYTUTENbHBIE XapaKTEPUCTUKU H300peTeHust OyayT
Oomnee SICHBI W3 TOCIEAYIOIIETO NETAIBHOIO ONHCAHUS, NPHUBEJEHHOIO HCKIIOYUTEIBHO B
Ka4yeCcTBe NIPUMeEpPa CO CCHIJIKON Ha CONPOBOAUTENBHBIE YEPTEXKU.

Ha ¢ur. 1-5 cxemarnyHO MOKa3aHbl IOMEPEYHBbIE CEUEHHs] PA3JIMYHBIX BapHUAHTOB
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OCYILIECTBJIEHUS] CJIOMCTBIX KOMIIO3MLIMOHHBIX TIaHeNell B COOTBETCTBUM C HACTOSLIUM
u3o0pereHneM (He B pealbHOM MaciuTabe).

Ha ¢ur. 6A cxemMaTHYHO TIOKAa3aHO IMIONEPEYHOE CEYEeHHE C MPOCTPAHCTBEHHBIM
paszeneHueM JneTaneld CJIOUCTON KOMIO3UIIMOHHOW MaHEeNIM B COOTBETCTBUM C HACTOSLIUM
u3o0pereHreM B Tpouecce (POPMOBKH, HMEROINEH NPOPIIMPOBAHHYIO TIOBEPXHOCTh (HE B
peasbHOM MaciTade).

Ha ¢ur. 6B cxemMaTnyHO MOKa3aHO MOMEPEYHOE CEUEHUE CJIOMCTONH KOMIO3UIIMOHHOM
IaHEeIM B COOTBETCTBUU C HACTOALIMM HM300peTeHHeM B Ipoiecce (OPMOBKH, HMEIOLIEH
npo(MITMPOBAHHYO MIOBEPXHOCTH (HE B peaIbHOM MaciuTade).

Ha ¢ur. 6C cxemMaTHYHO INOKAa3aHO MONEPEYHOE CEeYeHHe OT(POPMOBAHHON CIOUCTOM
KOMIIO3MLIMOHHON MaHeaM B COOTBETCTBUM C HACTOALIMM H300peTeHHeM, HUMeroLIel
PO HIMPOBAHHYIO TIOBEPXHOCTH (HE B peajibHOM MacIuTade).

Ha ¢ur. 7A cxemaTu4HO NMOKa3aHO MOMEPEYHOE CEYEHHE CIOUCTOH KOMITO3UIIMOHHOW
MaHeJH B COOTBETCTBUHU C HACTOSIIIUM HM300pETeHHEM A0 MPUJIOKEHHs yaapa (He B peajbHOM
Maciutade).

Ha ¢ur. 7B cxemMaTuyHO MOKA3aHO MOMEPEYHOE CEYEHHUE CJIIOMCTOW KOMITO3UIIMOHHOM
MIAHEJIM B COOTBETCTBUHU C HACTOSIIMM H300PETEHUEM IOCIIe TIPUIIOKEHUS yaapa (He B peajbHOM
Macinrtade).

Ha ¢ur. 1 mnokasaHa croucrass KOMIIO3UIMOHHAs TIaHENb, HMMEIOINAsi TMePBbIi
NOBEPXHOCTHBIH cyioii (10) JTUCTOBOTrO MOJMMEPHOTO MaTepHajia, CLUEIUICHHbIA C TIEPBOH MaHEIbO
(12) w3 TBEpmOro BCIIEHEHHOTO MaTepuayia C OTKPBITBIMH MOPaMH, TNPUYEM OTBEP KISHHBIN
nonuMepHelii Matepran (14) mpoHHMKaeT B IMOBEPXHOCTh mnepBod maHenu (12) w3 TBepmoro
BCIIEHEHHOTO MaTepualia ¢ OTKPbITbIMUA IOPAMHU.

Ha ¢ur. 2 mnokasan BTOpOH MOBEPXHOCTHBIA cioi (16) JTUCTOBOrO MOJUMEPHOTO
Marepuaia, TOKE€ CLEIJIEHHbIII C MepBOH MaHeNbl0 W3 TBEPAOro BCIEHEHHOTO Marepuana C

OTKPBITBIMH 1TOpaMu. M B 3TOM ciiydae, OTBEp KIEHHBIN MoJUMepHbIid Matepuan (18) mporukaer B



41

NIOBEPXHOCTH NepBoii nanenu (12) u3 TBEpAOro BCIEHEHHOr0 MaTepHralia ¢ OTKPbITBIMUA MOPAMHL.

Ha ¢ur. 3 nokasan cepaeyHHK, KOTOPBIN CONEPXKUT MEPBYIO U BTOpyro maHemn (12, 20) u3
TBEPAOI0O BCIIEHEHHOI'O MaTepuaia ¢ OTKPbITHIMHU [IOPAMU, COOTBETCTBEHHO CLIETUIEHHbBIE C NIEPBBIM
U BTOPbIM TMOBEPXHOCTHbIMH ciosMd (10, 16) JHCTOBOrO MONMMEPHOrO MaTepuaa.
OtBepsxneHHbIN noauMepHbIi MaTepuan (14, 18) mpoHHKaeT B MOBEPXHOCTh KaKAOH MEPBOH U
Bropoii manenei (12, 20) mu3 TBEpIOro BCIIEHEHHOI'O MaTepHalia C OTKPBITBIMH IOPaMH, a
pe3nHOBBIN KiieH (22) coenunHsieT BMeCTe MEPBYI0 U BTOPYIO MaHENN U3 TBEPAOTO BCIIEHEHHOTO
MaTepuajia C OTKPBITBIMU NMOpaMu. MOXHO BHUIETh, UYTO PE3MHOBBIA KJIEH MPOHUKAET B 4acCThb
Ka)KJOM epBOH M BTOPOH NaHesel U3 TBEPAOIo BCIIEHEHHOIO MaTepHaa C OTKPBITBIMU TOPaMU.

Ha ¢wur. 4 nokasaHo, uto TpeTbsi maHenb (26) M3 TBEPAOrO BCIIEHEHHOTO Marepuaa
BBEJIEHA MeXIy nepBoil U Bropoil manensmu (12, 20) U3 TBepAOro BCIEHEHHOIO MaTepuaja C
OTKpbITbIMU TIOpamu. Pe3uHoBbIll kielt (22, 24) coeauHsieT BMECTE MEPBYIO, BTOPYIO U TPETHIO
MAHEJH U3 TBEPAOro BCIIEHEHHOIO MaTepuaia ¢ OTKPBITBIMU NIOPAMH, U POHUKAET B YaCTh KAXKIOU
MaHeNN U3 TBEPIOIO BCIEHEHHOIO marepuayna. MOXHO BUIETh, UTO TPEThsl MAHEIb U3 TBEPAOTO
BCIIEHEHHOTO MaTrepualia CONEp>KUT OOJOMKH (28) KaMHs, KepaMHUKH, CTeKJa WM JAPYrHX
3aroJHNUTENeN, BIPECCOBAHHBIX B MAaTPHULy TBEPAOIrO BCIEHEHHOIO MaTepHalla ¢ OTKPBbITBIMU
ropamu.

Ha ¢ur. 5 nokasano, uto ynpounsiromnasi masens (30), Hampumep, U3 apMHUPOBAHHOU
CTEKJIOM IIJJACTMACChI, YCTAHOBJIEHA MeEXIy nepBoil u Bropod maHemsimu (12, 20) w3 TBepmoro
BCIIEHEHHOTO MaTepHalia C OTKPbITHIMU [TOPaMH.

Kak 310 mokasano Ha ¢ur. 6A-6C, npoduinpoBaHHBIE TOBEPXHOCTH CIOUCTBIX
KOMITO3ULIOHHBIX MaHeJIeHd B COOTBETCTBUH C HACTOSIIIUM H300pETEHHEM MOTYT OBITh 00pa30BaHbI
MPY TIOMOIIIH Tiporiecca GOPMOBKH.

B »sTom mporuecce, cnoii (10) NMHCTOBOrO MOJIMMEPHOrO MaTepHaia, MPeArNOYTHTEIBHO
SMC, ykIanblBalOT Ha BEPXHIOK MOBEPXHOCTH mpecchopmel (32). JIMCTOBOW MONUMEpPHBINA

matepuan (10) mpeanoYTHUTENILHO HWMEeT TaKhe pa3Mepbl, YTO OH MOXKET 3aKPhIBAThb BCIO



42

noBepxHOCTh npecchopmel. Ha nuctoBoii nonmumepHsiii Marepuan (10) ykiaagsiBaroT naHens (12)
W3  TBEPAOrO  BCOEHEHHOrO  marepuana.  MCrnonb30BaHHBIA — BCIEHEHHBI — MaTepuall
NPEATIOYTUTENBHO:

* SIBJISIETCS CTPYKTYPHBIM M UMEET CBOMCTBA MOIEPKKH HATPY3KH;

* SIBJIAACTCS XPYIKUM M MOKET OBITh OT(OPMOBAH I1O]] IABJICHUEM;

* SIBJISIETCS HEAJIACTUUYHBIM, TaK YTO OH IO CYLIECTBY COXPAHSET CBOKO (POpMy IOCHIE CHKATHS;

* MMEET OTKPBIThIE MOPBL, TaK YTO I'a3bl MOTYT YJIETYYMBATbCS W3 MATPHULIbI BCIIEHEHHOTO
MaTepuana BO BpeMsl IPECCOBAHMUSA, U TAK YTO OTBEPKIAEMbIE MaTEpUAIIbI B JIHCTOBOM ITOJMMEPHOM
Marepuaje MOTYT MHUIPUPOBATH B OTKPBITHIE MOPBI BCIIEHEHHOTO MaTepHaja, TaK 4YTOOBI
00pa3oBbIBaTh CHUJIbHYKO CBSI3b MEXKIY JIMCTOBBIM IMOJMMEPHBIM MAaTepHaJioM U BCIICHEHHBIM
MaTepUaJIOM.

HanpasnenHoe BHU3 naBjieHHE MPUKJIAIBIBAIOT K KOMIIOHEHTaM, KaK 3TO MOKAa3aHO Ha
¢dur. 6B, ¢ wucnogp3oBaHUeM HAKUMHON IMTHl (34). I[IpeAnoOYTHTENBHO, CJIOU TaKXKe
HarpeBaroT. Cinoit (12) BCIEHEHHOTO MaTepuaia MPKUMAKOT K TOBEPXHOCTH PACIIONIOKEHHOM
BHI3Y npeccopMbl (32), TaK YTO BCIICHEHHBIH MaTepUall Pa3aBINBACTCs U HIKHSS TIOBEPXHOCTh
BcrieHeHHOro Marepuana (12) ¢opmyercs B COOTBETCTBUM C KOH(UIypaLMed MOBEPXHOCTH
npecchopmbl  (32). Jlucrooit mnomumepHbii Matepuan (10) Takke CXKUMAIOT MEKAY
NoBepXHOCThI0 mpecchopmbl (32) u cnoeMm (12) BceHeHHOro Marepuana. [IpennouTHTENTBHO,
JIMCTOBOH MOJIMMEPHBIA MaTepHall HArPEBAKOT, YTOOBI OTBEPIKAATh MOJTMMEPHBIH MaTepHaL.

Bo3ayx u npyrue raspl, 3aXBau€HHbIE MEXKY JIUCTOBBIM MOJUMEPHBIM MatepuaioM (10)
u cioeMm (12) BCIEHEHHOro Marepualia, MPOXONAT Yepe3 OTKPBITYI0 SUYEUCTYIO CTPYKTYpY
(CTPYKTYPY OTKPBITBIX ITOP) BCIIEHEHHOTO MaTepraia. KOMIIOHEHTHI yep KUBAtOTCs B peccdopme
3a CUeT MPUJIOKEHMS JaBJIEHUs M TEIUIOTHI B TEUEHHE BPEMEHHU, JOCTATOYHOIO Ui 00pa3OBaHUs
CBs3U (CLEIUICHNs1) MEXKAY CIIOsIMH, Hampumep, B TedeHue BpeMeHH oTeepkaeHuss SMC.

INoy4yeHHoe n3nemnme 3aTeM BBIHUMAIOT U3 Ipecc(OpMBI, Kak 3TO Moka3aHo Ha ¢ur. 6C, u 3aTeM OHO
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MOJKET OBITh CBSI3aHO C MEPBBIM U30JHUPYIOLINM CIOEM, KaK yke OBbUIO OMHCAHO 3/1ECH BBILIE.

Ha ¢ur. 7A u 7B nokaszaHa crnoucTtas KOMIIO3MLIMOHHAS TAHENb, UMEIOINAsi JIBE IEpPBbIC
naneny (12) 13 TBepaOro BCIIEHEHHOrO MaTepralia ¢ OTKPBITHIMH MOPaMH, MEXIY KOTOPbIMH 3aKaTa
UMeroIIasi 0oJiee HIB3KYIO TIOTHOCTD BTOpast manesb (20) U3 TBEpAOro BCIIEHEHHOTO MaTepualia C
OTKpbITbIMH TIOpamu. Ha ¢ur. 7A mnokasana BosmHa (36) sSHeprum, NPUONMKAOIIASICT K
KOMITO3MLIMOHHON MaHEeNH, U COyAapsOLIascs ¢ KOMIO3ULMOHHOM naHenpto Ha ¢ur. 7B. Kak 310
nokasano Ha ¢ur. 7B, ymap ckumaer MMerOIyr0 Oosee HU3KYIO IUIOTHOCTh BTOPYIO IAHENb W3
TBEPJOr0 BCIEHEHHOro Marepuana. llepeas maHenb U3 TBEPAOrO BCIIEHEHHOIO MaTepuana
OCTAETCsl HETIOBPEKIAECHHOM.

IIpumepsnl

Ipumep 1

beina ckOHCTpyHpOBaHa CTONKas K B3PbIBY IaHENb, KOTOPas COAEPXKUT CEPACYHUK,
COZleprKaIMii EeJUHCTBEHHYIO TIIaHEeJNb W3 BCIIEHEHHOTO TBEPAOro (hEHOJI0-aIbJeruIHOIO
NOJIMMEepa C OTKPBITBIMU MOpaMu (82 MM TONLIMHOK), MepBbIi moBepXHOCTHBIH cioit SMC (1.5
MM) u BTOpod moBepxHOCTHbIH ciaoii SMC (1.5 mm). Cnoli TKaHM M3 OpPUEHTUPOBAHHBIX
CTEKJIOBOJIOKOH (1 MM) ObUT YCTaHOBJIEH MEXIY MAaHEJIbI0 U3 BCIIEHEHHOTO TBEPHOro (heHOJIo-
ANbJIETHTHOTO TOJIMMepPa M TIEPBBIM TMOBEPXHOCTHBIM ciioeM SMC. OOpasyromue Cliou
B3PBIBOCTOMKON MaHesu OblTH cOOpaHbl, HArPEThI U OTIPECCOBaHbL, 4TOOBI 0TBepAnTh SMC, Tak
YTO OTBEPIKAaeMblil MaTepuaj U3 NepBOro noBepxHOCTHOro cinos SMC npoHUKaeT B TKaHb U3
OPUEHTUPOBAHHBIX CTEKJIOBOJIOKOH W B IOBEPXHOCTb IAHENIU W3 BCIIEHEHHOTrO (heHOJIOo-
aNbJErnIHOTO MOJUMepa, a OTBEPKAAeMblil MaTepuall U3 BTOPOro MoBepXHOCTHOro cios SMC
NPOHUKAET B MPOTHBOIOJIOKHYIO TTOBEPXHOCTD MAHENN M3 BCIIEHEHHOTO (PEHOJIO-aIbETHIHOTO
nojumepa. PesynbTupyroias naHenb uMeeT TONUHY 85 MM. Croii TKaHOI JIEeHThl U3 KeBiapa
(monmapaMuIHON TKAHOM JIEHTHI) ObUT MPUKPEIIEH KO BTOPOMY IOBEPXHOCTHOMY ci1or0 SMC.

Uetpipe Takue maHend, umeromue BoicoTy 2.0 M u TommuHy 0.80 M, Obutn coOpaHbl

PSIIOM IPYT € OPYTOM B CTAJIbHOM pame, C UCTIONBb30BAHUEM PACIIHUPSIIOIINUXCSA CKOO, TaK YTOOBI
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00pa3oBaTh CTEHKY BBICOTOM OKOJIO 2.4 M 1 mupuHOH 4.0 M.

3apsin B3peIBuaToro Bemiectsa (1800 kr cMecH HUTpaTa aMMOHUSI C TOITOYHBIM Ma3yTOM)
NOAPBIBAIM Ha paccTossHUM 70 M OT CTEHbI, YTOOBI CO3[aTh YAAPHYIO B3PBIBHYIO BOJIHY,
MMEIOITYI0 UMIyJIbe 150 psi-ms™.

JlaTuuK NaBi€HUs, YCTAHOBJIGHHBIN MO3aJU CTEHBbL, BO BPEMs B3pbIBa HE IOKA3bIBAET
U3MEHEHHUs 1aBJIieHNs 3a cueT B3pbiBa. KpoMme Toro, He HaOM01a1 NOBPEKACHHNE TTaHETIeH.

Ipumep 2

bbina ckoHCTpyHpOBaHa CTOMNKasi K B3pbIBY IaHENb, KOTOPas COAEPXKUT CEPIACYHUK,
CoflepKallMii MepBYIO MaHelb U3 TBEPAOro BCIIEHEHHOTO (PeHOJ0-ajbJAEerHIHOIO MOJuMepa C
OTKPBITBIMU TTOpaMu (40 MM TOJILITMHOM), CHETUIEHHYIO C YIIPOUYHSIOLIUM CIIOEM apMHPOBAHHOTO
CTEKJIOBOJIOKHOM IutacTHka (13 MM TOJILIMHOM), KOTOPBIH caM ObUT CIEIUIEH CO BTOPOH MAaHENbI0
U3 TBEPAOTO BCIIEHEHHOTO (DEHOJIO-abIErHAHOIO MOJUMepPa C OTKPBITHIMU mopamu (40 Mm
ToMUHON). TakuM oOpasoM, CepAeYHHK COAEPKUT apMHPOBAHHBIH CTEKIOBOJIOKHOM ILUIACTHK,
3aKaThIil MEXIy OBYMsI MaHENSIMU M3 BCIIEHEHHOTO (peHoNo-anbaeruaHoro nonumepa. I[lepsbiit
noBepxHOCTHBIA cioit SMC (1.5 mm) u BTOpoi moepxHOCTHBIH cioiit SMC (1.5 mm) Obutu
CLIETUIEHBI COOTBETCTBEHHO C MEPBOW U BTOPOU MaHENsIMH U3 TBEPIOTrO BCIIEHEHHOIO MaTepuaa
¢ OTKpbITbIMH mopamu. CIIOH TKaHM M3 OPHUEHTHUPOBAHHBIX CTEKJIOBOJOKOH (1 MM) Obut
YCTAHOBJIEH MEXIy NEepBOM MaHENbI0 M3 BCIHEHEHHOTO TBEPAOro (HEHONO-aIbIerHIHOTO
NOJIMMEPa ¢ OTKPBITBIMU TIOPAMHU U MEPBBIM MOBEPXHOCTHBIM ciioeM SMC. OOpasyromue ciou
B3PBIBOCTOMKON MaHesu OblTH cOOpaHbl, HArPEThI U OTIPECCOBaHbL, 4T0ObI 0TBepAnTh SMC, Tak
YTO OTBEPIKAaeMblil MaTepua U3 NepBOro NnoBepxHOCTHOro cinos SMC npoHUKaeT B TKaHb U3
OpPUEHTUPOBAHHBIX CTEKJIOBOJIOKOH U B MOBEPXHOCTh NE€PBO MaHeNN U3 BCIIEHEHHOIO TBEPAOTro
(beHOI0-aNbICTHIHOTO TOJIUMEPA C OTKPBITBIMH TOpaMH, a OTBEPXKJAeMbIH MaTepHasl u3
BTOpPOro NMOBepXHOCTHOrO ci1oss SMC nmpoHHKaeT B MPOTUBOMNOJIOKHYIO OBEPXHOCTh MaHEIU U3
BCIICHEHHOTO  TBEPIOrO  (PEHONO-aJbJAECrHIHOIO  TMOJIUMEPAa €  OTKPBITBIMH  TIOPaMH.

Pesynprupyromasi mnaHens umeeT ToimuHy 85 Mm. Crolf TKaHOM JIeHTBI U3 KeBjlapa
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(monmapaMuIHON TKAHOM JIEHTHI) ObUT MPUKPETIEH KO BTOPOMY IOBEPXHOCTHOMY ci1or0 SMC.

Kak u panee, uetbipe Takue nmaHeny, Merouiie Boicoty 2.0 M 1 TommuHy 0.80 M, ObLIH
coOpaHbl psIIOM IPYT C OPYTOM B CTABHON paMe, C MCIOJIb30BAHHEM PACLIMPSIOLINXCS CKOO,
TakK 4ToObI 00Pa30BaTh CTEHKY BBICOTOM OKOJIO 2.4 M U mupuHoi 4.0 M.

3apsin B3pbIBuaToro Beuiectsa (1800 kr cMecn HUTpaTa AMMOHHUS C TOITOYHBIM Ma3yTOM)
NOAPBIBAIM Ha paccTossHUM 70 M OT CTEHbI, YTOOBI CO3[aTh YAAPHYIO B3PBIBHYIO BOJIHY,
MMEIOIITYI0 UMITyJIbe 150 psi-ms™.

JlaTuuk NaBiIeHUs, YCTAHOBJICHHBIN NO3aJU CTEHBbL, BO BPEMs B3pbIBA HE IOKA3bIBAECT
W3MEHEHHs 1aBJIeHUs 3a cueT B3pbiBa. Kpome Toro, He HabroAany MOBpeXICHHUE TaHeeH.

Cpasnumenvnuiii npumep 3

Crena c¢ BeicoToil 2.4 M, mupuHoit 4.0 m u TommuHON 0.20 M (OPHEHTHPOBOYHbBIE
pa3zMepsl) ObLTa CKOHCTPYMpPOBaHA H3 OETOHHBIX OJIOKOB ¢ BbICOTOW 15 cMm, mmuHoi 30 cM u
tommuHoiH 20 cM (OPHEHTHPOBOUHBIE pa3Mephbl), C HCIOJb30BAHUEM CTaHIAPTHOTO
CTPOUTEIBHOTO PacTBOPA.

3apsin B3pbiBuaTOro BemecTBa (1800 kr cMecH aMMHAYHON CETUTPbI ¢ TOMOYHBIM
Ma3yToM) ObUT B30pBaH Ha paccTossHUU 70 M OT CTeHbl, 4TOOBI CO3/1aTh yIOapHas BOJIHY,
UMeroIyro umMnyabe 150 psi-ms™(150 gyHTOB Ha KBampaTHBIHA mroiiM — mcek™). CTeHa Oblia
MOJTHOCTBIO Pa3pyllieHa, TaK YTO HU OJUH ILIOB C 3alOJHEHHEM CTPOHUTENbHBIM PacTBOPOM He

OCTAJICS 1IeJTbIM U OOJIBIIMHCTBO OETOHHBIX OJIOKOB ObUTH MPEBpAIIEHbI B OOJOMKH.



N3MEHEHHAA ®OPMYJIA U3OBPETEHHUA

1. Cnoucras KOMIO3MIIMOHHAs TaHeNb B KaueCTBE B3PBIBOCTOMKOrO 3KpaHa, MpUYeM
CIIONCTasi KOMITIO3ULIMOHHAS TaHeNb COAEPXKUT: (1) MEepBbI MOBEPXHOCTHBINA CJIOH JHMCTOBOTO
NOJMMEPHOro Martepuana, W (i1) CEepIevYHMK, COAEpIKAIIMA NEepBYI0 MaHENb W3 TBEPAOTO
BCIIEHEHHOI'0 MaTepHalia ¢ OTKPBITBIMU NOPAMU WIN COCTOSILIUKI U3 Hee, IPUYEM MepBasi aHeb
U3 TBEPAOrO BCIIEHEHHOIO MaTepuajia ¢ OTKPBITBIMU IOpaMU  SIBJIAETCA  HEYINPYro
negopMupyeMoil, © TpU 3TOM JIMCTOBOHM MOJMMEPHBIH MaTephan CONEPXKHUT OTBEPKIACHHBIN
MOJIUMEPHBIA MaTepuas, KOTOPbIM INPOHUKAET B IOBEPXHOCTb MEPBOM NAHEIU U3 TBEPAOIO
BCIIEHEHHOTI'O MaTepHajia ¢ OTKPBITBIMU MOPaMHU, 00pa3ysi CBA3b MEXy MEPBBIM MOBEPXHOCTHBIM
CJIOEM U CEpACYHUKOM; U IIPU 3TOM CJIOHCTasi KOMIIO3ULIMOHHASI TAHEJb CIIOCOOHA BBIAEPIKUBATh
SHEPTeTHYECKYHO BOJHY, MMEIOLIYI0 UMITYJIbC TI0 MeHbIel Mepe 20 GpyHT/KB. mroiiM Mc™

2. Cnoucras KOMNO3ULMOHHAs MaHeNb MO I. 1, B KOTOPOHl JHUCTOBOW IMOJMMEPHBIN
MaTepHual COAEPKUT MATPHULLY, COAEPKALLYIO TEPMOOTBEPKAAIOILYIOCS MOJUMEPHYIO CMOJY WU
COCTOSIIYIO U3 HEE.

3. Cnoucrasi KOMIO3MLMOHHAS MaHeIb MO M. 2, B KOTOPOH TEPMOOTBEP>KAAIOLIASICS
HOJIMMepHasi CMoJia BbIOpaHa M3: CJIIOKHOMONMA(UPHBIE CMOJIbI, BHHUJIOBBIE CIIOKHO3(UpPHBIE
CMOJIBI, 3TOKCHIHBIE CMOJIBI, (DEHOJNO-ANbACTHAHBIE CMOJIbI, OWCMAaJeHMMHUIHBIE CMOJBI H
MOJINUMUJIHBIE CMOJIBIL.

4. Cnoucrass KOMIO3ULMOHHAs MaHeNb MO M. 1, B KOTOPOHl JIUCTOBOM IMOJUMEPHBIN
MaTepua JOMOJHUTEIBHO COAEPKUT APMUPYIOILHE BOJOKHA.

5. Crnoucrasi KOMIO3ULMOHHAs MaHeNb MO I. 4, B KOTOPOH apMUPYIOIIHE BOJOKHA
COZepP AT OAMH WJIM HECKOJIbKO THUIIOB U3 YIJIEPOAHBIX BOJOKOH, CTEKJIOBOJOKOH, apaMUAHBIX
BOJIOKOH H/MJTH TTOJIM3TUIICHOBBIX BOJIOKOH.

6. Crnoucras KOMIO3ULIMOHHAS TaHeNb MO M. 5, B KOTOPOM JHCTOBOW MNOJUMEPHbIN
MaTepuas CONep KUt JUCTOBOH GopmoBouHbIii coctas (SMC).

7. Crnoucrasi KOMIO3ULIMOHHAs NaHeNb MO M. 1, B KOTOPOW JHCTOBON MNOJUMEPHbIN
MaTepuas UMeeT TONLIUHY B Auana3oHe ot 0,5 1o 25 mm.

8. Croucrass KOMIIO3ULIMOHHAS MaHeNb MO M. 1, B KOTOpPOil mepBasi MaHelb U3 TBEPIOIO
BCIICHEHHOIO MaTepuajia ¢ OTKPBITBIMH IOpaMH BbIOpaHa W3 BCIEHEHHBIX MAaTEPUAJIOB C
UCIIOJIb30BAaHNEM  (PEHOJIO-aNbACTHIHOTO  TOJHMMEpa,  BCIEHEHHBIX  MAaTepHANOB  C
UCIIOJIb30BAHUEM TOJIMCTUPOJIA, BCICHEHHBIX MATEpUANIOB C MCMOJIb30BAHUEM IOJIUYPETaHa,
BCIICHCHHBIX MAaTEpPHAJIOB C MCHOJb30BAHUEM IOJMSTUJICHA, BCIEHEHHBIX MATEPHUANIOB C

HCITOJIB30BAHUEM MOJIMBUHUJIXJIOpHU A, BCIICHCHHBIX MaTCpuaoB C UCIIOJIB30BAHUEM
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NOJMBUHUJIALIETATa, BCIICHEHHBIX MAaTEPHAJIOB C HCIIOJNB30BAHHEM CJIOKHOTO mnoimddupa u
MEHOPE3UHBL

9. Crnoucrasi KOMIO3ULIMOHHAs MaHeNb MO M. 1, B KOTOPOIl mepBasi MaHeNlb U3 TBEPIOIo
BCTIIEHEHHOT'O MaTepHajia ¢ OTKPBITHIMU TIOPAMH SIBJIIETCS TIOCTETIEHHO 1e(hOpMUPYEMOIA.

10. Cnoucrasi KOMIO3ULMOHHAS MaHeNb MO M. 9, B KOTOPOl B OTBET Ha MPUJIOKEHHOE
yCUJIME TNOPbI MEPBOM MAaHENU U3 TBEPAOrO BCIEHEHHOIO MaTepuaja ¢ OTKPBITBIMU IOPAMH,
Ommkaifiline K TNPUIOKEHHOMY VCHIJIMIO, CMHHAIOTCS, PAclafalTcs Ha (parMeHTbl WiIn
pa3saBIUBAIOTCS B NMEPBYIO O4YEPEAb, B TO BPeMsl KaK SYEHKH, YAAJIECHHBIE OT NPUIOKEHHOIO
YCHUJIMSL, CHAYajla OCTAOTCSl HEMOBPEXKICHHBIMU.

11. Cnouncrast KOMIO3ULMOHHAs TIAHENb 1O M. 1, B KOTOPOH nepBas MaHelb U3 TBEPAOrO
BCIIEHEHHOI'O MaTepuana C OTKPbITBIMU NTOPAMU COAEPKUT TOHKO AMCTIIEPITUPOBAHHBIN ChIMY4Hi
YIIPOUYHSIIOIIUM MaTepUall.

12. Cnoucrast KOMIO3ULMOHHAs MaHeNb 10 1. 11, B KOTOPOI TOHKO AUCIEPrUpOBaHHbBIN
CBIY YN YIPOUHSIONN MaTepHall PEACTaBIIeT COOOH METAIIMYECKUH ChITYYHid MaTeprall.

13. Cnoucrast KOMIIO3ULMOHHAS MaHENb 110 M. 1, B KOTOpOH nepBasi MaHe b U3 TBEPAOTO
BCIIEHEHHOTO MaTepuasia ¢ OTKPBITBIMH MOPAMU IOMOJHUTENIBHO COAEPXKHUT OOJOMKH KaMHS,
KePaMHMKH, CTEKJa WM JPYIUX 3alOJHUTENEH, BIPECCOBAHHBIX B MATPULy BCIIEHEHHOTO
Marepuaia ¢ OTKPbITBIMU TOPAMU.

14. Cnoucras KOMIIO3ULIMOHHAS TaHENb 1O M. 13, B KOTOPOI nepBast MaHesb U3 TBEPAOrO

BCIIEHEHHOTO MaTepuajia ¢ OTKPBITBIMU MOPAaMHU UMEET IJIOTHOCTh B Auamna3zoHe ot 100 mo 500
3

K['M™, 33 MCKJIIOYEHHEM JIIOOBIX OOJIOMKOB, KOTOpbIE BIPECCOBAHBI B MATPHIY BCIIEHEHHOTO
MaTepuana ¢ OTKPbITBIMU [TOPAMHU.

15. Cnoucras KOMIIO3ULIMOHHASI TAHENb 1O 1. 14, B KOTOpPOI nepBast MaHesb U3 TBEPAOrO
BCIIEHEHHOTO MaTepuajia ¢ OTKPBITBIMU MOPaMU UMEET IJIOTHOCTh B Auamna3zoHe ot 120 mo 250
KI M, UCKJIIoHast JroOble 00JIOMKH, KOTOPbIE BIPECCOBAHbI B MATPUIy BCIIEHEHHOrO MaTepuana
C OTKPBITBIMHU ITOPAMH.

16. Crnoucrast KOMIIO3ULMOHHAs TTaHENb O M. 1, B KOTOPOH nepBasi MaHelb U3 TBEPAOTrO
BCIICHEHHOI'O0 MaTepuaia ¢ OTKPBITBIMU IOPAMH COAEPKUT BCIIEHEHHBIN MaTepuall, UMELIUN
CpeAHUlN quaMeTp nop B Auamna3zone ot 0,5 Mm 10 S Mm.

17. Cnoucras KOMIIO3ULMOHHAsSI TaHENb 1O M. 16, B KOTOPOI nepBasi aHesb U3 TBEPAOrO
BCIICHEHHOI'O0 MaTepuaia ¢ OTKPBITBIMU NOPAMH COAEPKUT BCIIEHEHHBIN MaTepuajl, UMEHLIUN
CpeIHMI JUaMeTp MOop B AUANA30He OT 1 MM 10 2 MM.

18. Crnoucrasi KOMIIO3ULMOHHAsI NaHeNb MO M. 1, B KOTOPOHl JUCTOBOH MOJMMEPHBIH

MaTepHaj NMPOHUKAET B TBEPIbIH BCIEHEHHBIH MaTepHaj C OTKPBITBIMU IMOpPaMH Ha TIIyOWHY,

KOTOpast 10 MEHbLIEH Mepe paBHA CPEIHEMY AHMAMETPY MOP BCIICHEHHOTO MaTepuaa.
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19. Crnoucrasi KOMIIO3ULMOHHAs NaHeNb MO M. 1, B KOTOPOHl JMCTOBOH MOJIMMEPHBIH
MaTepHaj MPOHUKAET B TBEP/bIH BCIICHEHHBIH MaTepUas C OTKPHITBIMH NOPAMH Ha TIyOHHY IO
MeHbLIen Mepe 0,5 Mm.

20. Cnoucras KOMIIO3ULMOHHAs NMaHedb MO M. 19, B KOTOpOH JMCTOBOM MOJIMMEPHBIH
Marepuaj MPOHUKAET B TBEPbIH BCIICHEHHBIH MaTepUal C OTKPHITBIMH NOPAMH Ha TIyOHHY IO
MeHbLIen Mepe 2,0 Mm.

21. Cnoucras KOMIIO3ULMOHHAs MaHeNb MO M. 19, B KOTOpOH JMCTOBOM MOJIMMEPHBIH
MaTepHaj NPOHUKAET B TBEPAbIN BCIIEHEHHBIH MaTepHal ¢ OTKPBITBIMU ITOpaMH Ha riyouny 3,0
MM.

22. Cnoucras KOMIO3ULMOHHAs NaHeNb O M. 1, B KOTOPOH CepAeUHUK CONEPKUT OIUH
WJIM HECKOJIBKO apMUPYIOLIUX CIIOEB.

23. Crnoucrass KOMIO3ULIMOHHAS MAaHeNb MO M. 1, mpuyYeM CIOUCTas KOMIO3ULMOHHAsS
HaHeJb JOTIOJHUTENBHO CONEeP KUT (iil) BTOPOH MOBEPXHOCTHBIN CJIOH JIMCTOBOTO MOJMMEPHOTO
MaTepuana, IpUYEeM CEpPACUYHHUK PACIOJIOKEH MEXAY IEPBbBIM U BTOPBIM ITOBEPXHOCTHBIMHU
CJIOSIMM JINCTOBOT'O MOJIMMEPHOIO MaTepHaIa.

24. Cnoucrass KOMIO3MLIMOHHAS MaHeNIb MO M. 1, mpuYeM CJIouCTas KOMIO3HLIMOHHAS
HaHeNb UMeeT MPOQHUINPOBAHHYIO TOBEPXHOCTb.

25. Croucrass KOMIIO3ULIMOHHAS TaHeNb MO M. 1, B KOTOpON NepBbI NMOBEPXHOCTHBIN
CJIOM JIMCTOBOTO MOJMMEPHOTO MaTepuaia CLEIIeH ¢ MaTepPUaJioM MOBEPXHOCTHOTO 3 dekra.

26. Cnoucras KOMIIO3ULMOHHAS MTAHENb 110 1. 1, B KOTOPOH CepJeuHUK UMeeT TOJIINHY B
nuanasone ot 20 1o 500 mm.

27. Crnoucrass KOMIIO3ULIMOHHAsI MaHeNb MO M. 1, mpuueM ciaoucTass KOMIIO3ULMOHHAsS
NaHeNb JOMOJHHUTEIBHO CONEP’KUT apPMHUPOBAHHBIA TKAHBIA MaTepHal, BbIOPAHHBIA U3
MOJIMAPAMUJHOTO TKAHOIO MaTepualla WM TKAHOrO MaTepuaja Ha OCHOBE IIOJMSTUJIEHA
cBepXBBICOKOH MonekyisipHoii Maccel (UHMWPE), cBA3aHHOTO WM PACIMOJIOKEHHOTO Ha

3a7{HEN MOBEPXHOCTU CJIOUCTON KOMITO3ULIMOHHON MaHEeIH.
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