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CIIOCOBH MPOM3BOICTBA BYMAXHBIX MBIEJNM C MUCIIOJB30OBAHUEM
MHOT'OCJIOVHOM KPENMPYIOWEN JIEHTE M BYMAXHBE WM3IEJNMS, M3TOTOBJIEHHBE
C MCHOJIb30BAHMEM MHOT'OCJIOMHOM KPEIMPYIOWEN JIEHTEH

[lepekpecTHasd CCHUIKA Ha POACTBEHHYID SagBKY

IDaHHasa 3asgBKa OCHOBaHa Ha IIpedBapUTeJIbHOM IIaTeHTHOM 3asaBKe
US N 62/055261, mnomaHHoi 25 ce”HTabps 2014 1., KoTopasd BKJIOUYEHAa
[IOCPEeInCTBOM CCHUJIKM B IIOJIHOM OOBeMe.

[IpeOIOCEUIKM CO3IOaHMA M300peTeHMd

OBJlacTb TEeXHUKM, K KOTOpOﬁ OTHOCUTCA M306peTeﬂme

HacToamee wm300peTeHMe OTHOCUTCA K  MHOTOCJIOMHOM JIeHTe,
KOTOpasa MOXeT OHTb MCIOJb30BaHa [JId KPelIuMpOoBaHMS IeJIJI0JIOZHOTO
IoJIOTHa B OyMaromejaTelJIbHOM cnocobe. HacTosmee wmz3obpeTeHMEe TakKxe
OTHOCUTCS K cCrocof®aM M3TOTOBJEeHUS OyMaXHBX W3OeJVM C IpUMeHeHVEeM
MHOTOCJIOVMHOM JIEHTH IJIS KPenypoBaHMS B OyMaTomeslaTeJIbHOM Ccrocofbe.
HacTosamee wu300peTeHMe TakKke OTHOCUTCH K OyMaXHBM U3OeJIVAM,
VMEMYM VCKJIIOUMTEJILHEE CBOWMCTREA.

HpeﬂmeCTBYDMMﬁ YPOBEHE TEXHUMKIN

CriocoBel MBTOTOBJIEHMS OYMAaXHBX M3IOeJMM, TaKMUX KaK UIeJIUS U3
ByMarM THCCBI U IIOJIOTEHLa, XOPOmO M3BeCTHH. B Takux crnocobax
BHauvaJle O(opMylT BOIOHOE Bapoxmalmeecs IIOJOTHO M3  KOMIO3ULUU
ByMaxHOM MaCCH . Bapoxnammeec g TIOJIOTHO 00e3BOXMBAIOT c
MCIIOJIb30BaHMeM, HalpuMep, JEeHTOUHOM CTPYKTYPH, WM3TOTOBJIEHHOM U3
IIOJIMMEPHOTO  MaTepuasa, OBHUHO B  dopMe IIPWXMMHOM CeTKM. B
HEKOTOPHX OyMaromejiaTeJIbHHX clnocofax Iocje o00e3BOXMBAHUSA IIOJIOTHY
oprmanT GopMy WM TPEeXMEepHYI TeKCTypy, I[oJydas B pes3yJjbTarTe
[IOJIOTHO, HAa3HBaeMOe CTPYKTYPUMPOBAHHEIM JIMCTOM. OOMH M3 IIOOXOIOOB K
oproaHvio  GOPMEL  IIOJIOTHY  IpennojaraeT  MCIOJb30BaHMe  olepaluu

KpellMpOBaHMA, IIOKa IIOJIOTHO BCe eme HaXoIoInMTCAa B IIOJIyTBEepPpIOM,

IIJIaCTMYHOM COCTOAHUMM . HpM olIlepallumM KpellMpOBaHMA VMCIIOJIBE 3YRT
KPpellMpYRIIYIO CTPYKTYDPY, Taryw Kakr JIEHTa MJinm CTPYKTYypHpPpYyKIaAd
CeTKa, n oriepalmn4d KpellMpOBaHMA IporTeraeT I1on ITaBJIECHVEM B
KpellMpynimeM 3a30pe, InprnueM B 3a30pe IIOJIOTHO IIPMHYIMTEJIBEHO

IpOTaJIKMBAT B OTBEPCTUA B KpelupyKilel CcTpyKType. Ilocjie ollepaluu
KpenMpoBaHMa  Takxe  MOXeT OBITE MCIIOJIL30BaH  BakKyyM, YTOBH

OOIIOJIHMTEJIBEHO BTAHYTHb ITOJIOTHO B OTBEPCTUA B ernmpymmeﬁ



CTpykKType. II0 OKOHUaHMM oOlepaluu (1) opunaHmsa  GOPMEL  ITOJIOTHO
cymatT, dJTOOH YyIOaJUuThb IO CYIeCcTBY JOYID OoCcTaBllyloCcd BOOy, C
MCIIOJIb30BAaHMEM XOPOIIO M3BEeCTHOT'O O000pYyHOOoBaHMA, HaAIpMUMep, AHKU-
UWJIMHIPpa (aMepMKaHCKOT'O CyWMJIBHOTO OapabaHa) .

CymecTBYIT pas3JIMUHEE KOHQUIYpALUM CTPYKTYPUPYIMX CEeTOK U
JIEHT, W3BEeCTHEX B IaHHOM o6JacTu TexXHUKM. KOHKpEeTHHE IIPUMEPH
JIEHT U CTPYKTYPUPYKIMX CETOK, KOTOPHEe MOTYT OBTH MCIIOJIbE30BaHH
OJIg KpelMpOoBaHMA B OyMaromeJjlaTeJIbHOM cCIiocofe, MOXHO IIOCMOTPETH B
naTedre US N 8152957 m B maTedHTHOM 3adBke US N 2010/0186913,
KOTOPHE BKJIOUEHH B HACTOAMUM IOKYMEHT IOCPEeIOCTBOM CCHJIKM BO BCEeHU
UX IIOJIHOTE.

CTpYyKTYypUPpYyRIINE CeTKHU VI JIEHTE obJjlamamnT MHO I'VIMI
CBOMCTBaMM, KOTOPHE OejlalkT UX OOOXOIANMMM IJIS MCIOJL30BaHUA B
ollepaluM KpelrMpoBaHMA. B UYacTHOCTHU, IUJIETEHHE CTPYKTypUpYIILMe
CeTKM, M3TOTOBJIEHHEIE M3  IIOJIMMEPHEX  MaTepHralloB, TakKMx  Kak
IOJIMBTUIIeHTepedTamar (IIaT) , ABJIAITCSHA MIPOYHEIMM, pasMepHO—
YCTOMUMBEIMM ¥  MMET TpPexXMepHyKR TeKCTypy 3a CcueT pPUCYHKa
IepellJieTeHra ¥ I[IPOMeXyTKOB MeXOy  HUTAMMA, KOTOpPHE 00pa3yroT
IJIeTEeHYD CTPYKTypy. CeTku, CJeloBaTeJIbHO, MOTYT CO30aBaThb Kak
IPOUHYD, TakK ¥ TIUOKYyKD KpelMpyolyln CTPYKTYPY, KOoTopad MOXeT
BHICPXMUBATH HalpAXeHMU A " oedbopMaLum npu paboTe Ha
ByMarolejlaTeJIbHOM MallMHe BO BpeMsa OyMaronejlaTeJIbHOT'O IIpoliecca.
OOHaKO CTPYKTypUpYHIMe CEeTKM He UuIOealJlbHO I[IOOXOOAT IJS BCeX
onepauuil KpenoupoBaHMsA. OTBepCcTHUS B CTPYKTypUpYKIEeM CceTke, B
KOTOPHE IIOJIOTHO BTATI'MBAKT BO BpeMa OpuIaHUa OGOopMe, o0Opas3oBaHH B
BUIOEe IIPOMEXYTKOB MeXINy IIepellJIeTeHHEMM HUTAMM. BoJjiee KOHKPeTHO,
OTBEPCTUA QOPMUPYIT TpexXMepHEM 00pasoM, Tak KaK CYLeCTBYT
KCTHEIKM» WMJIM TOUKM IepeceueHUs I[epelJIeTeHHHX HUTeV B olpelelIeHHOM
KeJJaeMOM PUCYHKe Kak B MallMHHOM HanpaBJeHuu (MH (MD)), Tak wu
[IOIIEPEUYHOM HalpaBJIEHUM (ITH (CD)) . B cuiy 5»T0r0 HeM30eXHO
CymeCcTBYeT OTPaHMUeHHHM psal OTBepCTHUH, KOTOPEHE MOI'yT OHTH
CO3IaHE B CJlydyae CTPYKTypupykmel ceTku. Kpome TOTO, NOIJIMHHAA
npupona CeTKH, npelcTaBJIAKIeN cobon [IJIeTEeHY CTPYKTYPY,
M3TOTOBJIEHHYK M3 HUTEM, CUJIBHO OTpaHMUMBAET MaKCHMAaJILHEM pas3Mep
" BO3MOXHELE KOHOUIT'Yypalumu OTBEPCTUHN, KOTOPEHE MOTYT OBITE

obpasoBaHu. M, ©OoJilee TOTO, KOHCTPYMPOBAaHME U M3ITOTOBJIEHME JIOOOM



CETKM CO CIelMaJlbHO KOHQUIYPUPOBAHHHMM OTBEPCTUAMU  SABJISETCH
OOPOTOCTOAMMM ¥  TPYIOOEeMKMM I[IPOLIeCCOM. TakuMm oBOpasoM, XOTsa
CTPYKTYypHUpYyKRIMe CeTKU CTPYKTYPHO XOPOIO IOOXOOAT 04
KpenupoBaHMA B OyMaroOeJlaTeJIbHEIX IIpolleccax C TOUKM  3peHUd
IIPOYUHOCTH, IOOJITOBEUYHOCTM M TUMOKOCTM, CYHEeCTBYT OI'pPaHMUeHUd IIO
THUIIaM [OIpuOoaHua OGOpME OyMaroofOpal3yllleMy I[IOJIOTHY, KOTOPHE MOTYT
OEITHL  OOCTUTHYTH IIPU  MCHOJIB30BAaHUM  IIJIETEHHX CTPYKTYPUPYIOMMX
CeToK. B pesyjbTaTe TPyIHO OINHOBPEeMeHHO IOCTHYL OoJjiee BHCOKOM
TOJIIMHEL B MMJIax ¥ 0oJiee BHCOKOM MATKOCTM OYyMaXHOTO U3IeNINnd,
M3TOTOBJIEHHOTO C MCIOJBL30BaHMEM ollepalul KpelMpOBaHUA.

B kKaueCcTBe aJIbTepPHATUBH ILJIETEHHM CTPYKTYPUPYOIMM CeTKaM IIpU
onepalMM KpPEeNMpPOBaHMA B KaudeCTBe I[IOBEPXHOCTHM, IpuOawnmer oGopMy
[IOJIOTHY, MOXeT OHTb MCIOJb30BaHa HSKCTPYIOMPOBaHHAaA IIOJIMMepHad
JIeHTOYHasa CTPYKTypa. B oOTAMUMe OT CTPYKTYPUPYKIMX CeTOK B
TIOJIMIMEPHEIX CTPYKTYypax MOTYT BHITH chopMHPOBAaHH OTBEPCTUSA
Pa3JIMUHEIX pPasMEpPOBR U pPa3JIMUHEX QOPM, HaIpMMep, IIYyTeM Ja3epHOTo
CBepJIeHUS WM MexXaHMUeCKOM WmMTaMIOBKM. VYIalleHMe MaTepuasa U3
IIOJVMIMEPHOM  JIEHTOUYHOM CTPYKTYPH HOpM  GOpPMMPOBAHUM  OTBEpPCTHUH,
OOHAaKO, BJIMSET Ha CHMXeHUe IIPOYHOCTH, OOJITOBEUYHOCTHU u
COIPOTHUBJIEHUA pacTsaXeHUO JeHTH B MH. TakuMm o0Opas30M, CymecCTBYyeT
NpakTUUeCKoe OTpaHMueHMre II10 pasMepy W/UiIM I[IJIOTHOCTMU OTBEPCTUM,
KOTOPHE MOTYT OHTL 0OOpa30BaHH B I[IOJMMEPHOM JIeHTe, XOTs JIeHTa BCe
elle oCTaeTCsa NOOXOIAmMeM mnJjsa OyMarolejlaTelIbHOTO crocoba. Bojee
TOTO, MOUTH JIOOOM MOHOJIMTHHIM I[IOJMMEPHHY MaTepualsl (ToO ecCcThb
OIIHOCJIOMHEIM SKCTPYIOUPOBaHHEMN TIOJIMME PHEIN MaTepuan) , KOTOPHM
IOTeHIMAaJIbLHO MOT OB OHTBH MCIOJL30BaH A GOpPMMPOBAHUMA JIEHTOUHOM
CTPYKTYPH, OyIeT MeHee INPOUeH M MeHee YCTOWUME K pPacCTIKEeHMI, YeM
TUIIMUHEE CTPYKTYypUPYKIMe CeTKM, BCJIeOCTBMe IPUPOINL MOHOJMUTHOTO
MaTepualjla B CpPaBHEHUM C ILJIETEHOM CTPYKTYpPOHU.

[IpeIOPUHYMAIWCE I[OMNHTKM MCIOJB30BaThL B OyMaronejaTeJibHBEX
onepalMax I[IOJMMepPHHE JIEHTOUHHE CTPYKTYPH C BKCTPYIOIMPOBAaHHBM
[IOJIMMEPHEIM CcJioeM. Hanpumep, natenT US N 4446187 packKpHBaeT
JIEHTOUYHYK CTPYKTYPY, KOTOopasd BKJKOUAeT IIOJUYPEeTaHOBYKL OGOJBTY WK
IIJIeHKY, I[IPUKPEeIJIEHHYK I[IO0 MeHBIIel Mepe K ONOHOM ILJIETEHOM CeTKe MOJId
YCUJIeHUSs JIeHTH. OIHako Takafd JIEHTOUHasd CTPyKTypa KOHQUI'YpHMpPOBaHAa

IOJIA VMCIIOJIE3SOBaHMA B OollepalllAax O00Ee3BOXMBAHUA Ha yYydacTRKaXx



bopMOBaHMA, IIPeCCOBaHUS M/WUJIM CYIKM OyMaTromesaTelJIbHOM MallMHHE. IO
STOM IOpUUMHEe Takasd JIeHTOUHasd CTPYyKTypa He UMeeT OTBEepCTUM
OOCTAaTOUHOTO Ppa3Mepa OJ8 I[IpoBeleHMA CTPYKTYPUMPOBAaHMSA IIOJIOTHA,
TakoI'o KakK CTPYKTYypPMpPOBaHME IIpHM OollepallM KpelupoBaHM.

IOMOJIHUTEJILHEM OTPaHMUeHMeM IJIS JoOOoM Kpenupyomel JIeHTH WU
CeTKM, KOTOPHE MCIOJB3YT B OyMarolesaTeJIbHOM IIpollecce, ABJISAETCH
TpeboBaHUE, yTOOH Kpenupyriasd JeHTa WM CeTKa [0 CYymlecTBY
IpensaTcTBOBaJINU L1 eJIJTI0JIO 3HEIM BOJIOKHAaM, VCIIOJIb 3y €MEIM IJIsI
M3TOTOBRJIEHUA OyMaXHOTO M3OeJIMSa, [NIPOXOIOMTL uUepe3 Kpelupylllyi
JIEHTY WMJIM CeTKYy B Ipollecce MU3TOTOBRJeHMS OyMaru. BoJIOKHa, KOTOpPHE
[IOJIHOCTBLI0 IPOXOOAT Uepes Kpelupyolyl JeHTY WIKM CeTkKy, OyIoyT
OKa3HBaThL HeT'aTHMBHOEe BO3IOeMCTBMe Ha OyMaromellaTeJIbHHEM CIoCco0.
Hanpumep, ecJM  3HauMTeJIbHOe  KOJMUEeCTBO BOJIOKOH M3 IIOJIOTHAa
[IOJIHOCTBLI0 TNPOTATMBAETCSA Uepe3 KPelupyolykl JeHTY WIM CeTKy, Korma
VCIOJIL3YIT BaKyyMHYI KaMepy IJIS BTATMBAHMA IIOJIOTHA B OTBEPCTUA
Kpenupyome CTPYKTYPH, BOJIOKHA IIOCTelleHHO OyIyT HaKallJIMBaThLCd Ha
HapyXHOW KPOMKe BaKyyMHOM KaMepe. B pesyjabTaTe TOJIMMHA B MMJIAX
ByMaXHOTO M3Oeausa OyImeT CYIeCTBEeHHO CHWXATLCHA WM3-3a YTEeUKU
BO3IyxXa uUepe3 YIUJIOTHEHME MexXIy BaKyyMHOM KaMepoW U Kpelupyllen
CTPYKTypOoM. KpomMe TOT'O, HaKOIIJIEHHBE BOJIOKHA, KOTOPHE IIPUBOOAT K
HexeJaTeJIbHEM koJieOaHMAM B CBOMCTBax OYyMaXHOTO U3OeJMs, TakKxe
OOJDKHEL OBTH OUMIIEHH C HapPyXHOM KPOMKM BaKyyMHOM KaMeph. Onepaums
OUMCTKMU IIPUBOOUT K OOPOTOCTO AMMUM moTepsaM BPpeMeHM’ IJIs
ByMaromesylaTeJIbHOM MallMHEL M K I[IPOUMBBOIOCTBEHHBIM I[IOTepsaM. B obmeM
ciydae IpenrnouTuTeJILHO, yToOBE  BO BpeMsa ByMaromesylaTeJIbHOTO
opoliecca MeHee OIOHOT'O IIPOLEeHTa BOJIOKOH IIOJHOCTLI MNPOXOIMJIO uepes
Kpenupyolyn JIeHTY WU CeTKY.

CylHOCTE MB00peTeHUs

B COOTBETCTBUMA C OIOIHIVM acIlekKTOM HacTodlmee M306peTeHme

IpenojyiaraeT crioco® KpellMpOBaHMA LI eJIJINJIOSHOT'O JIMcCTa. Crioco6
BRJIOUaAET IIPMI'OTOBJIEHNME 3apoXgarmerocAa IIOJIOTHAa nus BOIHOM
KOMITO 3LV GYMaDKHOﬁ MaCCEI u HaHeCeHNe u KpelimpOBaHNMe

3apoxmanmerocsa  IIOJIOTHA  Ha  MHOTOCJIOMHOM Kpenupyomey  JIeHTe.
Kpenupymomasa JeHTa BRJoUYaeT (1) T[OepBHM CJIOWM, BHIIOJHEHHBEM U3
[IOJIMMEPHOTO MaTepuala, VMEM1Y  MHOXEeCTBO OTBEPCTHUM, u (1i)

BTOpOﬁI CHOﬁ, HpMerHJ'IeHHBIﬁ K TIOBEPXHOCTM IIepBOI'O CJIOA, InprnueM



3apoxmanmeecsd I[IOJIOTHO BHKJIAOHBAKT Ha IepBEM CJoM. K Kpenupywoumen
JIEHTe  I[IpMKJIaOEBanT BakKyyM  Tak, uTo 3apoxnanimeecsa  IOJIOTHO
BTATMBAEeTCS BO MHOXECTBO OTBEPCTMM, HO He BTAIMBAEeTCSa BO BTOPOMU
CJIOM! .

B cooTBeTCTBMM C IOPYI'MM AacCIeKTOM HaCTOAMeI'0 M300peTeHUd
KpeNIMpOBaHHOEe IIOJIOTHO WM3TOTaBJMBAaT CIOCOO0OM, KOTOPHM BKJIOUAET
CTamuy OPUTOTOBJIEHMSA 3apoXxIalmerocs II0JIOTHAa M3 BOIHOM KOMIIO3ULIUKY
ByMaxHOM  MacCCH U KpennMpoBaHmMAa 3apoXOanmeroca II0JIOTHA Ha
MHOTOCJIOMHOM JIeHTe. MHOTOCJIOMHAas JIeHTa BKJoUYaeT (1) TMepBHM CJOM,
BHIIIOJIHEHHEIM us [IOJIMMEPHOTO MarTepmnaa, VIMEMU MHOXECTBO
oTBepCcTUM, U (i1i) BTOpOWV CJOM, I[IPUKPEIJIEHHHM K IIepBOMYy CJION,
IpuyeM 3apoxnanleecs IIOJIOTHO BEHKJIAOHBAKT Ha IIOBEPXHOCTE II€pBOTO
ciosa. Cronocof Takke BRJIOUYaAET CYWKY M BHTAEXKY KpPelMpOBaHHOIO
[I0JIOTHA Be3  mpolecca KaJlaHOpOBaHUAg . Bapoxmawimeecsa  IIOJIOTHO
BTATHMBAIT BO MHOXECTBO OTBEPCTMM B IIepBOM CJIO€ MHOTOCJIOMHOM
JIEHTH, HO He BO BTOPOM CJIOM, TaK, UTO IIOJy4YalT KpelupoBaHHOE
[IOJIOTHO C MHOXECTBOM KYIIOJIOOOPA3HHX CTPYKTYD.

B CoOTBeTCTBMM C e€lle OIHMM acCIeKTOM HacCTosdllee MN300peTeHure
OpenjaraeT abcopbUpyRMUM JIMCT W3 LEJJIJO3HEX BOJIOKOH, KOTOPHIM
VMeeT BepXHIK CTOPOHY ¥ HWXHKL CTOPOHY. AfcCopbupyomUM JIUCT
COOEPXUT MHOXECTBO IIOJIHX KYIIOJIOOOpAas3HEIX o00JjlacTel, BHCTYIAMUX U3
BepxXHEeM CTOPOHH JMCTa, OpuUeM KaxOas M3 I[OJHX Ky[IoJiooBpa3HEX
obiacTteln chopMmMpoBaHa Tak, UYTO PacCCTOSHME II0 MeHblleM Mepe OT
ONHOM TIePBOM TOUKM Ha KpPOMKe IIOJIOM KynoJjiooBpasHou o6JjlacTu IO
BTOPOM  TOUKM Ha KpPOMKe Ha [NPOTHBOIIOJIOXHOM  CTOPOHe  IIOJIOoM
KyImoJjioofpa3HoW o00JlacTM COCTAaBJIAET II0 MeHbIeM Mepe NpUOIM3UTEJIBHO
0,5 wmM. ABcopbupylmui  JUCT TakXe  BRJKUYAET COeIOUMHUTEJIbHEE
oBijacTH, obpaszywlue CeThb, O0BEeIMHAKIIYID IIOJBEle  KYIIOJIOOOPa3HHE
obJjacTu JuUcCTa. Abcopbupyomui JIUCT UMeeT TOJIMMHY B MWMJAxX IO
MeHbIer Mepe OpubamsuTesbHOo 140 Mmi/8 JIMCTOB.

B COOTBETCTBUA C ele OOHMM  OOIOJHMUTEJIBEHEM  aCIIeKTOM
HacTodllee n3obpeTeHNre OpenjaraerT abcopbupyrnmmi JIUCT ns
LeJJIIJIOBHEIX BOJIOKOH, KOTOPHM WMMeeT BEepPXHIKK CTOPOHY ¥  HIDKHI
CTOPOHY . ABcopdbupyoommi JIUCT CONEepPXUT MHOXeCTBO TTOJIBIX
KYyIOJIOOOpas3HEX o0JiacTel, BHCTyNAKMMX W3 BepxXHEeM CTOPOHH JIMCTa,

InprnuemM KaxIiada ns3 ITOJIBIX KyHOJ’IOO@paBHBIX obJyacTen OoI'paHMUYMBAaET



o0BeM IO MeHbIeV Mepe OpubamM3uTesbHO 1,0 MM?. AGCOPOUPYOMMY JIMCT
Takxe BKJIOUAET COeIVHUTEJIbLHEe obJjlacTH, ofbpasyomue CeTh,
O0BEeOMHAKIIYID IIOJIHE KYIIOJOOOpas3HEHe o0JIacTU JIMCTAa.

B CoOTBeTCTBMM C e€lle OIHMM acCIeKTOM HacTosdllee MN300peTeHure
OpenjiaraeT abcopbupylmul JUCT K¥3 LeJJIOJIO3ZHEIX BOJIOKOH, KOTOPHIM
VMeeT BEPXHIK M HWKHIOD CTOPOHE. ADCOopOMUpylmMM JIUCT COLEPXUT
MHOXECTBO IIOJIHX KYyIIOJIOOOpa3HHxX ofJacTel, BHCTyNAIMX W3 BepxXHeM
CTOPOHHE JIMCTa, I[IpUUYeM KaxIdasd U3 IIOJEX Ky[NoJiooBpasHExX obJjacTen
oTrpaHMuMBaeT oObBeM II0 MeHbmelr Mepe nOpubiamsmuTensHo 0,5 wMm3.
ABcopbupynmuit  JIUCT Takxe BRJIOUAET COeIVHUTEJIbHEEe obJjlacTH,
oBpasynmue CeTb, OOBEeOMHAKIIY  I[IOJIEle  KYIIOJIOOOpasHEe  ofJjlacTH
IucTa. AOcCoplUpymUM JMCT MMeeT TOJIMHY B MMJIax II0 MeHBIIeM Mepe
npubaranTenasHo 130 MmiI/8 JIMCTOB.

B COOTBETCTBUA C ele OOHMM  OOIOJHUTEJIBEHEM  aCIIeKTOM
HacTodllee n3obpeTeHNre npenjaraerT abcopbupyrommin JIUCT ns
IeJUJIIJIOBHOTO BOJIOKHA, KOTOPHM MMEeeT BEPXHIK CTOPOHY ¥  HIKHID
CTOPOHY . ABcopdbupyoommi JIUCT CONEepPXUT MHOXeCTBO TIOJIBIX
KyIIOJIOOOpas3HEX 0B0JlacTelM, BHCTYNAKIMX M3 BEepXHeV CTOPOHH JIMCTa, U
COeIMHUTEJIEHEX ofbjlacTelr, o0pal3yrlnx CeThb, OOBeIMHAKIYK IIOJIEE
KyTioJjiooOpas3Hee o06JacTu JMcTa. AOcCopbUMpylmUN JIMCT MMeeT TOJIIUHY B
MMJIax IO MeHbIel Mepe HOpubaMsuTenawHo 145 wMwmi/8 JwmcToB, U
abcopbupyomuil JUCT MMeeT GM-MOOyJIE Ha pPas3peB MeHble uyeM 3500
v/ (3 momMa) (3500 /7,62 cm mam 459,3 1v/cM) .

B COOTBETCTBMM C elle OIHMM acCIleKTOM HacTosdllee M300peTeHue
npenjaraeT abcopdlupylmui JMCT W3 LeJJIJO3HHX BOJIOKOH, KOTOPHM
VMeeT BepXHI CTOPOHY M HUMXHID CTOPOHY. AOCopbupyomUi JIUCT
BKJIOUAET MHOXECTBO IIOJIHIX KYTOJOoOOpa3HHxX o6JacTel, BHCTYIAKMUX U3
BepxHeM CTOPOHH JMUCTa, U COeIMHMTENLHEX obJacTel, oO0pa3yolux
ceTh, OOBEOMHAKIIYK IIOJIEE KYIIOJIOODpas3HEe o00JiacTu JiMcTa. I[LJIOTHOCTH
BOJIOKOH TIOJIEIX KYIIOJIOOOpAa3HEX O0JlacTel Ha IIepelHel CTOpOHe B
MallMHHOM HallpabkJieHun (MH) cCymeCcTBEHHO MeHbIle, UYeM ILJIOTHOCTH
BOJIOKOH TIOJIEIX KYIIOJIOOOpa3HHX 0oOJlacTel Ha 3agHel CTOpOHe B
MallMHHOM HalpaBJjeHuu (MH) .

KpaTKoe OIIMICaHne qepTexeﬁ




OUT'.1 mOpencTaBJisgeT COOOM CXeMaTUMUeCKMM BUI KOHOUITYypaluumu
OyMaroIejlaTeJIbHOM MallMHE, KOTopasd MOXeT OHTE MCIOJIb30BaHa B
HacToAmeM M300peTeHUN.

OUT'.2 mnOpencTaBjgsgeT CcOOOM CXeMaTUMUeCKMM BUI, WLIOCTPUPYIOIUA
KOHBeMep rarnMalrHE u Y4acToK JIEHTOUHOTO KpelnupoBaHUAI
fymMaromesaTeJIbHOM MallMHEL, IIoKasaHHOM Ha OUI'.1.

OUT'.3A 1mpencTaBJsgeT co®o¥ BUIO IIOINEepeuHOIo CeueHMsa YacTu
MHOTOCJIOMHOMY  Kpenupyklley JeHTH B COOTBETCTBMM C  BapMaHTOM
OCYIIECTBJIEHNA U300peTeHUd.

OUI'.3B nmpenmcTaBJSgeT cobom CBepxXy uYacTy, [IOKa3aHHOM Ha
OUT'. 3A.

OUT'. 4A pencraBjsaeT cobomn [onepevHoe cedueHHUe JacTu
MHOTOCJIOMHOM  Kpenupykmelr JIeHTH B COOTBETCTBMM C e€lle OIHUM
BApMaHTOM OCYIECTBJIEHUA M300peTeHUd.

OUT'.4B mpencraBJgeT coboM BUI CBepxy 4YacTM, IIOKa3aHHOM Ha
OUT. 4A.

OUT'. 5A-5C IpencTaBJIAgRT cobom BUIOE CBepxXy Ha
MUKpodoTOTpadmax (50x) CO CTOPOHE JIEHTH abCcopbUMPYRIMX LEJIJIIJIOS3HEIX
JMCTOB B COOTBETCTBMM C BapMaHTaMM OCYIECTBJIEHUA M300peTeHMA.

OUT'. 6A-6C MHNpedCTaBJIAKRT COOOM BMOH CHM3Y Ha MUKpoboTOoTrpadmax
(50x) IpyTon CTOPOHE abCcopbUpyRIINx L eJIJII0JIO 3HEIX JIMCTOB B
COOTBETCTBUM C BapMaHTaMM OCYIEeCTBJIEHUA M300peTeHud, I[IO0Ka3aHHBEIX
Ha OUI'.5A-5C.

OUI'.7A(1)-7C(2) mnpemcTaBJanT cobo¥ BMIH CBEepPXY M CHUI3Y Ha
MukpopoToTrpadmax (100x) kyIOJoOBpa3HOM CTPYKTYPH abcopdupyommx
LIeJUJIJIO3HEIX JIMCTOB, IIOoKa3aHHHX Ha OUI'.5A-5C.

OUT'.8A-8C mpenCcTaBJIALRT CoOOV BUIOL IIOMNEPedYHOTO CeUeHMsa Ha
MUKpOOOTOTPadmax (40x) KYIIOJIOOBPAa3HEX CTPYKTYP adbcopbupyrolmx
LEJUJIIOJIOZHEIX JIMCTOB B COOTBETCTBMM C BapMaHTaMM M300peTeHud.

oUT'. 9 opencraBjidgeT cobom BUL U3MepeHusa pasMepa
KymoJjioobpasHoy objacty B OyMaXHOM M3OeJMM B COOTBETCTBUM C
HaCcTOAIMM M300peTeHMEM.

oUIT'.10 npencrapjgeT cobom n300paxeHne pacrnpenejieHnda
IIJIOTHOCTM BOJIOKOH B KyIoJooOpa3HoM o6JjacTy OyMaxXHOTO UM3OeJ IS B

COOTBETCTBMM C HaCTOAIVM MBO@peTeHMeM.



OUT'.11 1IpencTaBJAET cobom  m3OoBpaxeHue B cepoM  mKae
pacrnpenejeHmusa IIJIOTHOCTHU BOJIOKOH B KyIIoJIoOOpa3Hou obJjacTu
BYyMaXHOTO M3IOeJIMI B COOTBETCTBUM C M300peTeHMEM.

oUI'. 12 pencrapiysgeT cobon rpadpuk 3aBUCUMOCTU Mexny
MATKOCTBIO Ha Omylb M GM-MOOYJIL Ha pPasphB OYyMaXHBIX M3IeJIUN.

OUT'. 13 mpencTaBJgeT coboM IpadMk 2ZaBUCUMOCTHU MEXIY TOJIMUHOMN
B MmJax M GM-MOOYJIb Ha PasphHB OYMaXHBIX M3IeJIMM B COOTBETCTBUU C
n300peTeHMEM.

OUI'.14 mpencrTaBygeT cobo¥ I'padMK 23aBUCUMOCTM MeXIy TOJIMHOM
B MMJIax OyMaxXHHX M3OeJ MM B COOTBETCTBUM C M300peTeHMeM U 00BeMOM
OTBEPCTUM B KOHOUI'YpaLUMM MHOTOCJIOMHOM JIEHTOUHOM CTPYKTYPH B
COOTBETCTBUK C M30DpeTeHUeM.

OUT'.15 mpencTaByageT cobo¥ T'padMK 23aBUCUMOCTM MeXxIy TOJIMMHOM
B MMJIax OyMaxXHBX M3OeJIMM B COOTBETCTBMM C M300peTeHMEeM U O0O0BeMOM
OTBEPCTUM B KOHOUI'YpaLUMM MHOTOCJIOMHOM JIEHTOUHOM CTPYKTYPH B
COOTBETCTBUM C M30O0peTeHUeM.

OUT'.16 mpemncTaBiageT coboy TpadMK 33aBUCUMOCTM MeXIy TOJIMHOM
B MWIax OyMaxXHBX M3OeJMy B COOTBETCTBMM C U300peTeHUEeM U
IVMaMeTPOM  OTBEPCTUM B KOHQUI'YypaluuM  MHOTOCJIOMHOM  JIEHTOYHOM
CTPYKTYPH B COOTBETCTBUM C M300peTeHUeM.

llogpoBHOe omMcaHue MUB30BpeTeHUs

B OOHOM  acIlekTe HacTosmee nzobpeTeHre OTHOCUTCH K
dyMaronmeJiaTeJIbHEM IIPOolleCcCaM, B KOTOPHX MCIOJb3YIT JIEHTY, VMEOIYo
MHOTOCJIOMHYID CTPYKTYPY, KOTOpas MOXeT OHBThL MCIOJb30BaHa IJIS
KpenMpoOBaHus  IIOJIOTHA, B KauecTBe uUYacTu OyMarolelaTeJIbHOTO
npoilecca. Hacrosmee wm300peTeHMe TakKXe OTHOCUTCA K  OyMaXHHEM
U3nearaM, obJlamaniuM MCKJIOUMTEJLHEMA CBOMCTBAMM, IIpuueM OyMaxHBEe
U3OeJIrs MOTYT OBThL IOJIYUEeHH C  MCIOJBL30BaHVEM MHOTOCJIOWHOM
Kpenupyomey JIeHTH .

TepMuH «OYMaXHHE W3OeJUI», MWUCIOJb3YEME B HaHHOM ONMCAaHUM,
OXBaTHBaeT Jmoboe wu3OeMe, BKJIOUaomee OyMaroobpasywmee BOJOKHO,
comepxamee 1LeJUIOJIO3Y B KauyeCTBe OCHOBHOM COCTaBJIfgwomel. 3TOT
TEePpMMH BKJIOYAET, HaIpuMep, W3Oeaus, IIpoldaBaeMee Kak OyMaXHbe
MIoJIOTEeHlla, TyaJleTHada OyMara, KOCMeTHYecKyre calbeTkru ¥ T..H.
Bymaroobpasywnmye BOJIOKHAa BKJIIOUALT LEeJUI0JI03Y M3 IIePBUUHOTO CHPLAI,

il PelVrKIIOBEIE (BTOquHBIe) LeJJINJIOSHEIE BOJIOKHa, WJIM BOJIOKHa W"3



CMECH BOJIOKOH, COIepXallMxX IeJIJIDJIO3HEE BOJIOKHA. JpeBeCHHE BOJIOKHAa
BKJIOUAT, HaIpMMep, BOJIOKHAa, I[IOJIYUeHHEEe U3 JIMCTBEHHEX U XBOWMHEIX
OEepeBLER, BKJKUaAd BOJIOKHA M3 OPEBECHMHE MATKMX I[IOPOH, TaKMe Kak
BOJIOKHa KpadT-LeJIJIJIO3E M3 CEBEPHOM M IOKHOM XBOMWHOM IPEeBECHUHH, U
BOJIOKHa M3 IOPEeBECHHE TBepPOBEX I[IOPOIN, TakKuUxX KaK 5SBKaJMIT, KIeH,
Bepesa, OCHHa VI T.I. [TprMepH BOJIOKOH, IIPUTOOHEIX OJIsd
VU3TOTOBJIEHUS BOJIOKOH HacTOAmEeTo nz3obpeTeHus, BKJIOUAT
HeIpeBeCHEEe BOJIOKHa, TakMe Kak XJIONIKOBOe BOJIOKHO MM I[IPOM3BOIHEE
XJIOIIKa, MaHMJIbCKasa IIeHbKa, keHad, TpaBa cabam, JIeH, Tpaea
3CHapTo, COJioMa, IXYyToBas KOHOILJIA, ©Oaracca, HUTEBMIHHE BOJIOKHAa
MOJIOUass M BOJIOKHA JIMCThLEeB aHaHaca. «KoMmozmuuy ©OyMaxXxHOW MaCCH» U
nonoOHass TEePpMUHOJIOTMS OTHOCHATCS K BOJIHEIM KOMIIO3MIMAM, COIEepPXalllM
fymMaroobpasyromye BOJIOKHa M, OIIMOHAJIBEHO, BJIATOIPOYHEE  CMOJIH,
Pa3PHEXJIUTESIM M T.II., OJ9 U3TOTOBRJEeHMS OYMAaXHHX M3IOEeJIUM.

B 1©maHHOM M300peTeHMM MCXOIHOe BOJIOKHO U XUIKYK CMecCh,
KOTOPHE CcymaT IO TOTOBOTOC WM3Oenmus B OyMarolelJlaTeJIbHOM crocobe,
HasHBaLT «IOJOTHOM» M/WIM «0o0pasyonlMMCS I[IOJIOTHOM». BHCYIIEeHHOe,
OOHOCJIOMHOe u3JesiMe OyMaromeslaTeJIbHOTO chnocofa Has3HBabT «0a30BHM
JucrTtoM». Kpome Toro, wusngere OyMaromesiaTeJIbHOT'O IIpollecca MOXET
OBITE Ha3BaHO «abcopbMpylmyM JIMCTOM». IIpu 2ToM abCcopOMpyKRMNMUM JIMCT
MOXeT IpelcTaBJIATL CcoBOOM TO Xe caMoe, UTO M oIouH Baz30BHM JmcT. C
IPYyTOM CTOPOHH, abcopbupyomyi JUCT MOXeT BKJIOUATL MHOXECTBO
Bas0BHX JIMCTOB B BHUIEe MHOTOCJIOMHOM CTPYKTYPH. Kpome TOTO,
abcopbupynomui JIUCT MOXeT OHTH IIOOBEPTHYT IOTIIOJIHUT &JILHOM
obpaboTKe TIIOCJIe CYIIKM B IIpollecce ¢QopMOoBaHMA 0a30BOTO JIKUCTAE,
HalpVyMep, THUCHEHM.

[lpy oOOMCaHMM HaCTOAmEeTro M300peTeHMdI B HaHHOM JOKYMEeHTe
TEePMUHEL «MalMHHOE HalpaBJIEHUE» (MH (MD) ) u «TIOTIEpPEeYHOoEe
HamnpaiBJeHue» (IIH (CD)) MCHOJB3YKTCS B COOTBETCTBUM C MX XOPOIO
M3BECTHEIM B HOaHHOM o0O6JJacTM TeXHUKM 3HaueHMeM. To ecTb MH JIeHTH
WM IOpyToM Kpenupyllelr CTPYKTYPH OTHOCUTCSA K HalpaBJIeHMIO, B
KOTOPOM JIEHTa WM »Opyrad Kpenupyolas CTpyKTypa IIepeMemanTcad B
OyMaromejslaTeJIJbHOM IIpollecce, B TO BpeMdg kak IIH oTHOCHUTCA K
HaOpaBJIeHMIO, IIollepedyHoMy MH JIeHTH WIM Kpenupyolelr CTPYKTYPH.
AHaJIOTUUYHO, IIPU CCHJIKe Ha OyMaxHbe uszneynd, MH OyMaXHOT'O M3Oesusd

OTHOCHUTCHA K HallpaBJIEHNWIO Ha mnsnoeJjmn, B KOTOpPOM msnoejire
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[IEpeEMENaeTCsa B IIpPOlLlecCe WM3TOTOBJeHMA Oymaru, u IIH OTHOCUTCH K
HalpaBJIEHMIO Ha OyMaXHOM WM3IeJIMM, IolepedyHoMy MH wmsznenusd.

ByMaronenaTeJIbHEE MallMHE

CriocoBB, B KOTOPHEX MCIIOJbL3YIT JIEHTH COIJIACHO M300peTeHMI U
U3TO0TaBJIMBaT WM3OeJMUSI COIJIaCHO M300peTeHMI©, MOI'yT KOMIIaKTHO
BKJIOUATH oDe3BOXUBAHME ByMaToobpasynmen KOMIIO 3ULIUA OyMaxHOM
Macch, MMeKMeM cJiyualHoe PpachpenesieHre  BOJIOKOH, Tak, UTOOH
chopMOBaATH IOJYTBepIOe IIOJIOTHO, a 3aTeM JIeHTOUHOe KpenupoBaHMe
[IOJIOTHa Tak, UYTOOH IIepepacHpenesjMTh BOJIOKHa M OpUIOaTb (QOopMy
[IOJIOTHY C TIoJyueHMeM OyMaxXHBIX M3ITeJMM C XeJaeMbIMM CBOMCTBaMMU.
STt cTramum OyMaromeJiaTeJIbHBEIX I[IPOLIeCCOB MOTYT OHTBH OCYIECTBJIEHH
Ha OyMaTromeJylaTeJIbHEIX MallMHaX, WMEKIUX pPa3JIMUHEE KOHOUIYpaluWM.
Hmwxe OynmeT omoMCaHO OBa IIpMMepa Takux OyMaTronesiaTeJIbHBX MalllH .

OUI'.1 T1IoKas3bBBaeT IepPBHM OpuMep OyMaromejlaTeJIbHOM  MAallMHEL
200. BymaronmesnaTesbHasd MammHa 200 npencTaejgaeT cobomn
TPEXCETOUHYK MallMHY, KOoTopas BKJIKOUAeT IIPpeccoBYyKL dYacTk 100, Ha
KOTOPOM IMIPOBOIOAT OllepallMio KpelMupoBaHMA. Ilepedl MIPeCcCOBOM UYacCThbio
100 HaxXoOUTCH bopmywIa g JacThb 202, KOTOPY B ciyuae
fyMarogmeJsiaTeJibHOM MamMHE 200 HasHBaT B JaHHOM 00JlacTM TexXHUKU
CeTOUHOM uYacThil. OdopMywmasa dacThk 202 BKJKYAET HaloOpHBEM smuk 204,
KOTOPHM BHKJIAOHBAET KOMIO3UIMILD OYyMaXHOM MacCH Ha (opMyoIyl CeTKy
200, nonmepxmMBaeMyn BaJlammu 208 wm 210, B pe3yJbTaTe deTro
M3HadvaJIbHO QopMyeTcsa OyMaromesaTeJibHOoe IIOoJIOTHO. JdopMmynmasa dYacThb
202 Taxkxe BKJOUaeT QopMylmUM BaJl 212, KOTOPHM IIOIIEepXMBaeT
fyMaromejlaTeJibHOe CykHO 102, IlpoBer cykHa 214 mnpocTupaeTcsd IO
ydyacTka 0OamMadHOT'O Ipecca 216, TI'Ie BJaXHOe IIOJIOTHO BHKJIAOHBAKT
Ha OIOopHHM BaJMk 108, nOpuueM TOJOTHO 116 mnoaBepraeTcad MOKPOMY
IpecCcoBaHM OOHOBPEMEHHO C I[IepeHOCOM Ha OIOPHEWM BaJiMk 108.

[IpuMep aJibTepPHAaTUMBHOM KOHOUTYypaluM OyMaromejlaTeJIbHOM MalVHE
200 BxJOUaeT IBYXCETOUHHM QOPMYHIMUNM YyUaCcTOK BMECTO CEepIOBUIHOTO
bopMmypmero yudacTka 202. B Takoy KOHIUIYpalMM IIOCJe IBYXCEeTOUHOM
bopMymet dYacTM OCTaJIbHEHE KOMIIOHEHTE TakoM OyMarolejsaTeJIbHOM
MallMHE MOTYT OBITBH BEHIIOJIHEHH M PAa3MEeMeHE aHaJIOTMYHO OCTaJIbHEM
yacTaM OyMaromejaTeJibHOM MamuHe 200. IpuMmep OyMaromejlaTeJbHOMU
MallHBL C IOIBYXCETOUHOMN bopmMmymen JacThbio MOXHO HauTHU B

BHIIEYIIOMAHYTOM NIyOIMKalMKM IIaTeHTHoM 3SagBku US N 2010/0186913.
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IpyIue HOpUMepH aJlbTEPHATMBHEX QOPMYyKIMX Yy4aCTKOB, KOTOPHE MOI'YT
OBITE VICIIOJIb30B aHEl B ByMarolesylaTelIbHOU MallMHe, BKJIIOYU AT
OIBYXCETOUHOE bopmywIEee YCTPOMCTBO C C-obpa3HeM OXBaTOM,
IBYXCETOUHOe OJopMmyKlee YCTPOMCTBO C S—-00pa3HBEIM OXBaTOM WU
bopMmynmee yCTpPOMCTBO C TPYIHHM OTCAaCHBalMYM BaJioM. CIelMaJIuCTy B
DaHHOM oO6JlacTM TexXHUKM OymeT I[OHATHO, Kkak BTY WIM »Jaxe IpyTue
aJlbTepHAaTUBHEE  QOopMylIMe YacTM MOT'yT OBTb MHTETPUMPOBAHE B
fyMaromesylaTeJIbHYyln MallMHY .

[lojoTHOo 116 TMepeHOCAT Ha Kpenupyomyo JeHTYy 112 B 3as30p
Kpenupyommi JeHTH 120 ¥  3aTeM BTATMBaLT BakKyyMOM C IIOMOILIO
BakyyMHOM Kamepn 114, xak ©OymeT ooucaHo ©0OoJiee TIOOPOOHO HUXE.
[IocJjie TakoM oOlepaluM KpelupoBaHMsA IIOJIOTHO 116 BHKJIaAZHBAKT Ha
SHKU-UMJIMHOP 218 B »OpyToM IPeCcCOoBHM 3a30p 216 C MCIOJb30BaHUEM
KpenupyKomero KJjes. IlepeHoC Ha  AHKU-UMJIMHIOP 218 MoxeT OHTH
IpoBeleH, HallpuMep, Opy HaxomgAmeNcsa IO DaBJIeHMeM IJIomanu
KOHTaKTa MexXOy I[IOJIOTHOM 116 ¥ [NOBEPXHOCTBK HAHKU-LUMJIMHIPa OT
NPpUOIIU3UTEJIBEHO 4 oo NPpUOIIM3UTEJIEHO 40% npu OaBJIEHUN
npubamus3uresbsHo oT 250 mo 350 ¢yHTOB Ha JMHeWHBM noviMm  (PLI,
byHT/J.OooiM)  (DpubiausuresbHO oT 43,8 pmo 61,3 xH/M). IlepeHoc VY
3a30pa 216 MOXeT MNPOMCXOIMUTE IIPM KOHCHUCTEHILMM IIOJIOTHa, HalpuMep,
opubamMs3uTeslbHO oT 25 zmo 70%. CjemyeT OTMETUTL, UYTO TEPMUH
KKOHCUCTEHLMA», WCIIOJIE3YEME B  IOaHHOM CJiydae, OTHOCUTCA K
IIPOLIEHTY TEBEPOEX BeleCcTB B 3apoXIallleMCs IIOJIOTHe, HalpuMep, IIpu
lepecueTe Ha abCOJIOTHO CyYXOe BelecTBO. IlpM KOHCHUCTEHUMM OT
OpUOIU3UTEJIEHO 25 nmo npubimusurelibHO 70% MHOTODaA TPYOHO IOCTAaTOYHO
HalleXHO IIPUKPEeNUTh I[IOJIOTHO 116 K INOBEPXHOCTM HAHKUM-UMJIMHOpPa 218 C
TeM, UTOOH THMAaTEJILHO YIallUTh TIOJIOTHO C Kpenupyomer JeHTH 112.
Iiiga yBeJMueHMs anl'e3uM MeXOy IIOJIOTHOM 116 UM [IOBEPXHOCTBI SAHKU-
UumvHIpa 218 Ha [OBEePXHOCTh AHKU-UMIJIMHIPpa 218 MOXeT OHTL HaHeCeH
Kjer. Kijel MOXeT CO30aTh YCJIOBMA MOJIA BHCOKOM CKOPOCTM paboTH
CUCTEeMEl M BHICOKOM CKOPOCTHM CYIKM YyIapHOM BO3IOYIHOM CTpyel, a
Takxe obecleudrBaeT BO3MOXHOCTL I[IOCJEOyHIel'o OTCJIauBaHMA II0JIOTHA
116 ¢ sauxkyu-uMIvHOpa 218. IIpuMepoM TaKoT'o KJesa [ABJIAeTCs KijleeBad
KOMIIOBULIMUA IIOJIV (BUHWJIOBEM CHUPT) /NIOJMaMuUL, OPpUUYeM TUIMUHAS HOopMa
HaHeCeHUd TakoIo KJIed HaxXOOUTCH Ha YPOBHE MeHbIle ueM

npubiausuresgbHo 40 wMmr/m2  Jgmcra.  OIHAKO CIeUMaJMcTy B HOaHHOM
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obJlacTU TexXHUMKM OyImeT JIeTKO OlIpelelJiMTh MNIUMPOKOoe pas3Hoobpasue
aJIb TEePHaTUBHEIX KJIeeB, a TakKXe KOoJMUecTBa KJes, KOTOPHE MOI'YT
OBITE MCIIOJIB30BAHEL IOJIA OOJIeTUeHUsd IIepeHOoCa IIOJIOTHa 116 Ha dHKU-
unamHIp 218.

[TojioTHO 116 cymar Ha AHKM-LUUIJIMHOPE 218, KOTOPHIM
IpencTaBjgeT coOOM HaATPEeTHM LUMJIMHAOP, C IIOMOMBI BHCOKOCKOPOCTHOM
YIOapHOV CTpyM BO3OyXa B CYIMJILHOM KOJIIIakKe BOKPYT SHKU-LMJIMHIPA
218. Tak Kak AHKU—LIMIIMHIP 218 BpalaeTrcHd, IIOJIOTHO 116
oTcJlaMBaeTcsd OT CcymmJakM 218 B 1noJjioxeHum 220. IlojJoTHO 116 3aTeMm
MOXeT OHTb HaMOTaHO Ha IOIpMHMMakmykl O000MHY (He IokasaHa). BobuHa
MOXeT paboTaTk OHCTpee, UYeM SHKU-LUMIMHOP 218 0OpM YCTOMUMBOM
cocTosHUNM paboTH, UYTOOH IIpMOaTh HOOIOJIHUTEJIEHOE KpelMpOoBaHUeE
noJioTHy 116. OnuMoHalbHO, Kpenupywomui mabep 222 MoOXeT OHTH
MCIIOJIE30BaH IJid CTaHOapTHOI'O CyXOI'0 KpelMpoBaHMsa IIoJIoTHa 116. B
JIOOOM ciydae MOXET OBITE YCTaHOBJIEH OUMCTHOM mabep 0JId
[IepMOoONYEeCcKOT'0 BXOoHa B 3alellJleHMe UM MCIOJb30BaH IJIS KOHTPOJIA
HaMaTHEBaHUA .

OUT'.2 mnokas3HBaeT OeTajM IpeccoBoM uYacTu 100, T'Ie OPOUCXOIUT
KpenrpoBaHue . [lpeccoBaga 4acTb 100 BKJIOUAET CYKHO
OymMaromeJaTesibHOM MammHe 102, oTcaceBaomui Baj 104, OamMauHBEIM
npecc 106 m omnopHeM BaJj 108. OmnopHel Baj 108 ONUMOHAJBHO MOXET
OEITHL Hal'peT, HalpuMep, HapoM. Ilpeccosas dvacTbk 100 Takxe BKJIOUaET
Kpenupyommi Bajl 110, Kpenupyomyn JeHTYy 112 M BakKyyMHYID KaMepy
114. Kpenupymomasa JeHTa 112 wMOXeT OBTB  BEHIIOJIHEHaA B BUIOE
MHOTOCJIOMHOMY JIEHTH COTJIaCHO M300peTeHMI0, KoTopasd OymeT IOoOpoBHO
onrcaHa HUXe.

B kpenupywomeM 3azope 120 nojyioTHO 116 IIepeHOCAT Ha BepXHOD
CTOPOHY Kpenmpyomen JeHTH 112. Kpenupyommi 3azop 120 orpaHUUeH
MeXIy ONOpHEM BajioM 108 wu kpenupyomer JeHTow 112, npuuem
KpernupyKomasa JieHTa 112 nOpwkaTa OTHOCHUTEJBHO OIOPHOTO BaJa 108
[IOBEPXHOCTR 172 kpenupyomero eaja 110. IlpyM TakOM IIepeHOCe B
KpernupyrimeM 3a30pe 120 BOJIOKHA LEJJIIJIO3HOTO [IOJIOTHA 116
[IepeI'PYIIMPOBHEBAKRT M OPMEHTHPYKT, Kak OyoeT IIOOPpOOHO OIMCaHO
Hmxe. Ilocyjie mepeHoca IOJIOTHa 116 Ha Kpenupyoiyn JIeHTy 112 MoxeT
OBITE  MCIIOJIb30BaHa  BakKyyMHas  KaMepa 114 nmoina [OpUKIIaObBaHUA

BCcacCHBawmero mnOeMcTBMA K IIoJoTHY 116, uToBH IO MeHbIleM Mepe
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YAaCTMUYHO BHTHAHYTH MeJlbUalmye CKJIaIKM. I[IpUIIOXKeHHOe BCacCHBaklee
IeliCTBMe TaKXe MOXeT CHoCcoOCTBOBATL BTATIMBAHMI IIOJIOTHa 116 B
OTBEepCTMUS B Kpenupymomen JeHTe 112, TeM cCcaMbM JONOJHUTEJIBHO
npmnaras ¢QopMy IIOJIOTHY 116. BoJjiee noopoOHO TakKoe IIpulaHue GOoOpMEl
IOJIOTHY 116 ©ymeT OIMCaHO HIMXe.

Kpenupyiomuit 3aszop 120, kxak IOpaBWJO, I[OIPOCTHUPaeTCsad Ha BCe
paccTogHMe WM IMPUHY 3a30pa  Kpenupyoley JeHTH B JiOoOM MecTe,
HamnpyMep, OT NOpubIM3UTEeJILHO 1/8 10o npubiIM3uTesSbHO 2  IOOVMOB
(MpubIMBUTEJIEHO OT 3,18 mo 50,8 ™M), foJjlee  KOHKPETHO OT
npubamsnuTrenasHo 0,5 mo OpubIM3UTENbLHO 2 OOMMOB (NIPUOJIM3UTEJILHO OT
12,7 no 50,8 wmM). OTXMMHOE HaBJIEHMEe B KpelMpywolleM 3az3ope 120
BO3HUKAET M3—-3a HaT'Py3KM Mexny KpenupyomuMm BajioM 110 M ONOpHEM
pasioM 108. Kpenupyrimee »naBJIieHMe, KaK I[OpaBWJIO, COCTAaBJISET OT
OpubInMsnuTesbHo 20 no npubimusuTesbHo 100 dyuT/ja.morim (PLI, QyHT
Ha JMHEWHBM OokM) (OpubiausmuressHo oT 3,5 mo 17,5 xH/M), ©Oojee
TOUHO OT HOpubiausuTesbHOo 40 po nOpubiusuresbHo 70 GyHT/JI.O0MM
(mpubmmauTensHo oT 7 mo 12,25 kH/M). XoTsS dYacTO B KpenupyoleM
3a30pe 120 Heo®XOoOMMO MMHMMAJILHOe nHabBJjieHMe 10 oyHT/j.morMm (1,75
kH/M) wim 20 odoyHT/a.govMm (3,5 kH/M), cOHeuMaaucTy B ITaHHOMU
obJjlacTM TexHMKM OyImeT I[IOHATHO, UYTO Ha [IPOMBNUJIEHHOW  MallMHe
MaKCUMaJIbHOe [aBJIeHMe MOXeT OBTb HACKOJBbKO BO3MOXHO BHCOKUM,
OTPaHMUEHHEM TOJIBKO KOHKPETHBM MCIOJb3YeMbM oOopynobaHMeM. TaKMMm
obpasoM, maBJjieHMe cBeme 100  o¢yur/g.goiMm (17,5 xH/M), 500
byur/sg.ooim (87,5 xH/Mm), 1000 dyur/s.movim (175 xH/M) mim ©oJblie
MOXeT OBTB MCIIOJIE30BAHO, E€CJM D2TO0 LejlecooBpa3HO, U IIpU YCJOBUH,
UTO IOeJibTa CKOPOCTM MOXeT OHTH COXpaHeHa.

B HeKOTOPHIX BapMaHTax BEHIIOJHEHMS MOXeT OBTb XeJlaTeJIbHO
PECTPYKTYPUPOBATE  MEXBOJIOKOHHEE  XapaKTepMCTUKM  I[IOJIOTHAa 116,
TOTHa KaK B IOPYyTUX CJydasdx MOXeT OBTbL XeJlaTeJIbHO BO3IeMCTBOBATH
Ha CBOVICTRAa TOJILKO B [LJIOCKOCTH [IOJIOTHA 1le. [TapamMeTpH
Kpelupyrmero 3a3o0pa MOI'YT OKa3HBaTh BJIMAHME Ha paclpenejieHue
BOJIOKOH B IOJIOTHe 116 B pAmOe HalOpaBJeHUM, BKJIoOUAS M3MEeHEeHUSI B Z-—
HalpaBJIeHMM (TO ecTh B oObeMe roJioTHa 116), a Takxe B MH m IIH. B
JboM Ccliydae, IIepeHOC OT Kpelupykmel JeHTH 112 0OpoTekaeT IOIpU
BEHICOKOM YyHOapHOW Harpy3Ke I[I0 IPMYMHEe TOTO, UTO Kpenupyomas JeHTa

112 pgBmxeTCsda MeOJleHHee, UYeM IIOJIOTHO 116 rIepeMemaeTcd OT OIIOPHOTIO
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Bajla 108, M mMMeeT MeCTO 3HaAUMUTeJILbHOEe WM3MeHeHMe CKOPOCTM. B »ToM
CBA3M YPOBEeHbL KpenMpoBaHMSA UYaCTO HAa3HBAaT CTeleHb KpelupoBaHMUH,
IpuyeM 3Ty CTeleHb pacCUuMTHBAKT, KakK:

CTemneHb KpemnmpoBaHuMa (%)=S1/S2-1,

Toe Si1 O3HauaeT CKOPOCTE OINOpHOTO Baja 108, a Sz o3HauvaeT
CKOPOCTL Kpenupywomeyn JieHTH 112. Kak npaBwuio, nojjorHo 116
KpenupymnT CO CTeleHbl Opubiu3uresibHO oT 5% mo 60%. OdakTUMUeCcKH,
MOT'YT OHITE VICIIOJIb 30 BAHE BHICOKME CTeleHun KpenupoBaHus,
Opubamxanmrecs MM Oaxe OpeBomapmue 100%.

ClemyeT emle pa3 OTMeTUTL, UTO OyMaromejaTeJlbHas MallMHa,
nzobpaxeHHas Ha OUT'.1l, mOpeXcTaBJgeT CcoOo¥ BCero JMIbL IIPUMEP
BOBMOXHHX  KOHOUTYpalUM, KOTOpPEE MOT'YT OBTbL MCIOJb30BAHH B
n30bpeTeHnn, OIMCAHHOM B HaHHOM OOKyMeHTe. pyIuMM IpUMepaMu
ABJIAITCA TIIPMMEPH, KOTOPHE ONMCAaHE B BHIIEYIOMAHYTOM IyOIMKaLUU
maTeHTHOM 3agBku US M 2010/0186913.

MHOT'OCJIONMHEE Kpelupyrlme JIeHTH

HacTosamee wm300peTeHMe UYAaCTUMUHO OTHOCUTCH K MHOTOCJOMHOM
JIeHTe, KOTopas MOXeT OBTb MCIOJbL30BaHa IOJA ollepallil KpelupOBaHUA
B OyMaromeJjlaTeJIbHEIX MallMHax, TaKMxX KaK MallMHE, OIIMCaHHEE BHIIE.
Kak ©OymeT oOUeBMOHO M3 IaHHOTO HOOKYyMeHTa, MHOTOCJIOMHAad JIeHTOUHAad
CTPYKTypa obecrneunEaeT MHOTO TIOJIOXUT EJIb HEIX XapakKTepucCTUK,
KOTOpPEE OCOOEeHHO MOAXOOAT IJA olepaluMl KpenupoBaHua. Clenyer
OTMETHTL, UYTO B TOM Mepe, B KOTOPOM JIeHTa KOHCTPYKTUMBHO OIIMCaHa
B paboTe, JeHTOUHAas CTPYKTypa MOXeT OHTbL MCIOJbL30BaHa IJs
BapMaHTOB IIPMMeHeHMS, OTJIMUHEIX OT Oollepaluy KpelupoBaHUSI, TaKUxX
Kak cobcTBeHHO IOpollecc  dopMOBaHMUA, KOTOPHEM OpumaeT  GOPME
OyMaroobpasyrieMy I[TOJIOTHY .

Kpenupymomasa JeHTa IOJIKHAa MMeTh pPal3HOpOOHBEe CBOMCTBa, UYTOOH
YIOBJIETBOPUTEJILHO OYHKIMOHMPOBATEL B OyMarolesyaTeJIbHEX MallMHax,
TakKMxXx KakK MallMHE, [ODOOOOHO OIMCaHHBEe Boime. C OIHOM CTOPOHH,
BaxHo, UTOOB Kpenupyilmas JeHTa ObJla B COCTOSAHMM BHIOESPXUBATDH
pacTsaxeHUe, cxRaTHe u TpeHMe, KOTOpHE IPUKJIAOEBATC A K
Kpenupyomen JeHTe BO BpeMa paboTe. Ilo CcymecTBY, Kpenupyomas
JIeHTa IOOJIKHa OBTL [IPOYHOM WM, TOBOPSA TOUHee, IOJIKHA VMeEThb
BHICOKMM MOIOYJIb YIPYTOCTM (pa3MepHyw CTabuJIbHOCTL), OCOOEHHO B

MH. C 1»Opyro¥ CTOPOHH, Kpenupykllas JeHTa IOJIKHa OHTb TIUOKOM U
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OOJITOBEUHOV, UYTOOH MIOTM IJIagKo (HaopuMep, IIJIOCKOM) IIPM BHEHCOKOM
CKOPOCTM B TeUueHMe JIMTEJILHEX I[IepPMOIOB BpPeMeHM. ECIM Kpelupyollasd
JIeHTa M3TOTOBJIeHa CJMIIKOM XPYIIKOM, OHa OyIoeT UyBCTBUTEJbHa K
PacCTpeCcCKMBaAHML WM OPpYI'OMYy pPa3pylleHMIO B IIpollecce DBKCIJIyaTalluu.
KoMBuHaumMsa I[OIPOYHOCTM, HO IIPM DBTOM elle UM TI'MOKOCTM, OI'paHMUMBaET
[IOTEeHUMaJIbHEle MaTepualJibl, KOTOpHEe MOI'YT OBTb MCIOJIB30BAaHHE IJIA
IOJIYUEHNS Kpenupyolmey JIeHTH. To ecTer Kpenupyomas JeHTouHad
CTPYKTYpa IOOJIKHa OBTH CrHOoCODHa obecleurBaTh CcoueTaHMe IIPOUYHOCTHU
M TUMOKOCTH.

I[IoMMMO TOT'O, UTO Kpenupyklmas JeHTa S[ABJSeTCcd Kak IIPpOYHOM,
Tak ¥ THOKOM, Kpelupyomas JeHTa B UIOeaJle IOOJKHA II03BOJIATDH
bopMMPOBATL PAaBHOIIJIAHOBHE pasMeph M KOHOMIYpaluM OTBEepCTUM Ha
ByMaToobOpasyKley I[IOBEPXHOCTM JIeHTH. OTBepCTHMSA B Kpenupykolen
JleHTe o00Opa3syinT KyIlIoJa, co3JalmMe TOJIMHY B MWJIaxX B KOHEUHOMU
CTPYKTYpe oymaru, Kak OynmerT NOOpPOBHO OIIMCAaHo HIXE . BoJiee
KOHKPeTHO ¥ ©0e30THOCHUTEeJILHO K KakoM-Jmbo ocoBeHHOM Teopuwu,
OpencrTaejsgeTcHd, uTo TOJIIMHA usneam, BEpabOaTHBaeMad C
VCIIOJIL30BAaHMEM Kpenupyller JeHTH, OpAMO IIPpoloplMoHallbHa pasMepy
OTBEPCTUM B JieHTe. bBojlee KpPYIHEE OTBEPCTMA B Kpenupyolel JeHTe
ofecrneurBaKnT BO3MOXHOCTL IIOJIYUeHUA OOJIbIeTO KOJIMUeCTBa BOJIOKOH,
KOTOpHEe COOpMMPOBaAHE B KYIOJIOOOpasHHE CTPYKTYPH, KOTOPEE B
KOHEUHOM MTOTe IIPUCYTCTBYIT B TOTOBOM WM3OEJIMM, U KYIOJOOOpa3HEE
CTPYKTYPHE CO3OAlnT OOMNOJIHUTEJIEHYK TOJIMHY B MWJIaxXx B U3OEJIUN.
[TopuMepH, OEMOHCTPUPYKIME TOJIMHY B MWJax, KoTopasd MOXeT OHThb
[IOJIydeHa C TIIOMOUBI HaCTOoAmeI'o Mu300peTeHusa, OyOoyT OINMCAHBE HUXe.
OTBepCTMS B KpeloupyolmeM JeHTe TakKXe MOXHO MCIOJIL30BAThHL OJIA
IpUOaHMa OIpeleJIeHHEX G(OpM UM Y30POB IIOJIOTHY, KOTOPpOe IIOOBepTranT
KpenupoBaHUL, M, TakuM o0pasoM, IIoJiydaeMbM OYyMaXHBM M3OeJMAM. 3a
cueT MCIIOJbL30BaHMSA Pa3HHX pPasMepoB, ILJIOTHOCTeM, pacopelelJieHUI U
TJIyOMHEL OTBEPCTUM BEpPXHUV CJIOM JIEHTH MOXeT OHTL MCIOJbL30BaH MOJIg
BHPpaboTKM OyMaxXHBIX W3IeJUM, UMEeKNUX pasJIMuHbe BU3yaJlbHHE V30PH,
obweM U IOpyIue (QUIMUeCKMe CBOMCTBa. B I1eJIoM, BaXHOM OCOOEeHHOCTLIO
JIHIOOOTO MNOTEeHUMaJIbHOTO MaTepualja WIM KoMOMHAaLMKM MaTepraJioB OJid
VCIIOJIL30BaHU A npu [NOJIYyUYEeHUN Kpenupyomen JIEHTEL ABJIAETCHA

CIIOCODHOCTD O@paBOBBIBaTb PasHOIIJIaHOBEIE OTBEpPCTMA B IIOBEPXHOCTU
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MaTepuala, KOTOPHM  MCIOJL3YKRT IJd [HOoOIepXaHMsd I[IOJIOTHa IIpH
olepaluM KPEeNVMpPOBaHUS.

SKCTPYIMPOBaHHEE [IOJIMIMEPHEE MaTepHralibl MOTYT OHITE
CchOOpMMPOBAHE B KpeloupyKlMe JIeHTH, MMeKIle pPa3HOPOIHEE OTBEepPCTU,
u, CJIenoBaTEeJIbHO, BSKCTPYIUPOBaHHEE IIOJIMIMEPHEIE MaTepyralibl
IpenCcTaBJIglT CcoBO0M BO3MOXHEE MaTepMallbll OJS MCIOJBL30BaHUSA IIPU
bopMMpoBaHUM Kpenoupyomey JeHTH. B  4YacTHOCTHM, MMellye  TOUHO
onpenelIeHHYI bopmy OTBEPCTUSA MOTY'T BHITH oB®pasoBaHH B
SKCTPYIVMPOBAHHOM  IOJIMMEPHOM  JIEHTOUHOM CTPYKTYPE C  IIOMOIUBIO
PasJIMUHEIX MeTOIOB, BKJWUadg, HalpuMep, Ja3epHoe CBepJieHre WK
BEHICeUKy. IlpM BCexX TIPOUMX PaBHEX YCJIOBMAX OCHOBHEM GaKTOpPOM,
OTPaHUUMBAKIMM THUIE W pasMepH OTBEPCTHUM, KOTOpPHE MOTYT OHTH
obpasoBaHE B OaHHOW I[IOJIMMEpPHOM MOHOJIMTHOM JieHTe, SABJSeTCId TO,
yTO 00mee KOJMUECTBO MaTepHualja JIEHTH, KOTOpoe MOXeT OHBTbL yHOaJIeHO
c ofOpasoBaHMEM OTBEPCTUH, OTpPaHUYEeHO., EcamM  CcIMmKOM  MHOTO
MaTepuaJa JEeHTH YyOaJleHO ¢ of0pa30BaHMEM OTBepCTUM, CTPyKTypa
MOHOJIMTHOM IOJIMMEPHON JIEHTEI ByneT HecrniocobHa BHIEPXUBATE
HanpsSXeHMe ollepaluy KpelMpoBaHMsA B OyMaTolejlaTeJIbHOM crocobe. To
eCThb I[OJIMMEpHas JIeHTa, CHaOXeHHad CJIMIIKOM OOJIBIMMU OTBEpPCTUSIMU,
OyoeT paspymaTbCad VYXe Ha HadaJIbHOM DTalle €€ MCIOJbL30BaHUA B
ByMaronejlaTeJIbHOM IIpollecce.

Kpenupywomasa JieHTa B COOTBEeTCTBMM C HACTOAIMM U300peTeHUeM
ofecrieurMBaeT BCe XeJlaeMhHe AacCIHIeKTH IIOJIMMEePHOM Kpenupylmel JeHTH
3a CcuUeT I[IOJYyYeHMS Pa3JIMUHEIX CBOMCTRB JIEHTH B Pas3HBEX CJIOAX
KOHEeUHOM JIEHTOUYHOM CTPYKTYpPH. B YacTHOCTM, MHOTOCJIOMHasa JIeHTa
BKJIOUAET BepXHUM CJIOM, WM3TOTOBJEHHHM M3 IIOJMMEPHOTO MaTepuala,
KOTOPHEM CO3IaeT MNPeAlNoCHJIKM OJIS OTBEepPCTUM pasHoOOpas3HHX GopM U
pasMepoB, KOTOpPHE MOOJDKHEL OHTH OOpas30OBaHH B CJIoe. B TO Xe BpeMs
HIDKHUM CJIOM MHOTOCJIOMHOWM JIeHTH QOpMMPYKRT M3 MaTepuaja, KOTOPHM
ofecrieurBaEeT IPOYHOCTE u OOJITOBEUYHOCTD JIEHTH. 3a cyerT
ofecriedeHrss MOPOUHOCTM ¥ HOOJITOBEYHOCTM B HIWKHEM CJIOe€ BEPXHUM
IOJIMMEPHEM CJIOM MOXeT OHBThL CcHabxeH 0OoJiee KPYHNHHMU OTBEPCTUAMHA,
yeM MOTJIM OB OBTH CO3IaHH B IIOJMMEPHOWM JIeHTe B MHHX CJydasax, Tak
KakK BEepXHUM CJIOM He HOJIXKeH o00A3aTelIbHO BHOCUTE BKJIal B IIPOUHOCTH

M OOJITOBEYHOCTE JIEHTH.
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MHOTOCJIOVHAA Kpenupyima s JIeHTa B COOTBETCTBUMU c
n30bpeTeHreM BKJIOUAET 10 MeHbIMEeM Mepe OBa CJod. KaK MCIOJb3YIT B
IOAaHHOM OIMCaHMuM, «CJOM» MIpelcTaBJjigeT coB0O0M HEIPEepHBHYH OTIOeJIbLHYI
YacThk JIEHTOUYHOM CTPYKTYPH, KOTOopas (M3UUEeCKM OTHeJIeHa OT IPpYyIoTo
HEeIpepHBHOTO OTOEeJILHOTO CJIOSA JIEHTOUHOM CTPYKTYpe. Kak Oyner
IoKa3aHO HMxe, IIPMMEPOM »OBYX CJIO€B B MHOTOCJIOMHOM JIeHTe B
COOTBETCTBUK C U300peTeHMeM SABRJISEeTCHA IIOJIMMEPHHM CJIOM, KOTOPHIM
IPUKPEIJIEH C IIOMOIbID KJIes K CeTOUHOMY CJIoKn. B uYacTHOCTHM, CJIOM,
Kak OH olIpeleJieH B ITaHHOM IOKYMeHTe, MOXeT IMIpelcTaBJIATL cobon
CTPYKTYPY, MVMEOIyn IPYIVID CTPYKTYPY, I[IO CYIecTBY 3aleJlaHHYID B
Hee. Hanpuwmep, raTeHT us e 7118647 OIIMCHBAET CTPYKTYPY
fyMaromejylaTeJIbHOM  JIEHTH, B KOTOpOM  cJiou, M3TOTOBJIEHHE U3
bOTOUYBCTBUTEJILHOM CMOJIE, MMeeT apMUPVYIOIUNM D2JIeMeHT, 3aleJIlaHHBM B
cCMOJIy. OTa (QOTOUYBCTBMUTEJILHAA CMOJIa C apMUPYIIMUM  SJIEeMeHTOM
opencraBygeT cobo CJo¥M B TepMMHaAx HacToAmeIro M300peTeHUd.
OmHako, B TO Xe BpeMsa, OQOTOUYBCTBUTEJLHaS CMOJa C apMUPYIIONUM
3JIeEMEHTOM He 00pal3yiT «MHOTOCJOMHYID» CTPYKTYPY, KaK 5TO IOHMMAT
B HacToAmeM  3asaBKe, Tak kKakK (QOTOUYBCTBUTEJbHAas cMoJia c
APMUPYRIMMM  3JIEMEHTOM He IIPeOCTaBJAT coboM IBe  HelpPepHBHEHE
OTHOEeJIbHHE UYacTM JIEHTOUHOM CTPYKTYPH, KOTOPHE (U3UUEeCKM OTIeJIEHH
Iopyr oT »Opyra.

DeTanyM BepxHEeTO ¥ HWXHEIO CJIOeB MHOTOCJIOMHOM JIEHTH B
COOTBETCTBUM C U300peTeHMeM OIIMCAaHH HIMWXe. B ITaHHOM cJydae
KBEPXHASA» CTOPOHAa, WIXM CTOPOHAa «JIMUCTa», WIN «SHKU»—CTOPOHA
Kpenupyomey JIEHTH  OTHOCSATCS K  CTOPOHEe  JIeHTH, Ha  KOTOPYI
BHIKJIAOBBAOT TIIOJIOTHO HJIS Olepalluu KpenupoBaHusa. CllegoBaTeJIbHO,
KBEPXHUV CJIOV» TpencTaBjisgeT cofoM uYacTb MHOTOCJIOMHOM JIeHTH,
KoTopasa obpa3yeT IIOBEPXHOCTL, Ha KOTOPOM LeJJINJIO3HOMY IIOJIOTHY
opupganT ¢opMy IOpM olepaluM KpelupoBaHMA. «HWXKHAA» CTOpOHa WM
CTOPOHAa «BO3OyXa» («MallMHHY) Kpelupylmel JeHTH, MCIOJL3YyeMOoM B
IOaHHOM CJiydae, OTHOCATCS K IMIPOTHBOIIOJOXKHOM CTOPOHE JEeHTH, TO
ecTh K CTOpPOHe, KoTopad obpameHa K TexXHOJIOTUMUeCKOoMY OB0opyIOBaHMUIO
¥ KOHTAKTHMPyeT C HMM, TakKoMy KaK Kpenupyommuy BaJl UM BaKyyMHAad
KamMepa. VM, COOTBETCTBEHHO, <«HWKHMM CJOM» o0pa3yeT HMWKHIO CTOPOHY
(cTopoHa BO3IOyXa) IIOBEPXHOCTH.

Bepxuun cjion
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OnHa ®3 O(OYHKUUM BepxHeTr'o CJIod MHOTOCJIOMHOM  JIEHTH B
COOTBETCTBMM C MU300peTeHMeM COCTOUT B CO3JaHUM CTPYKTYPH, B
KOTOpOM MOTYyT OHTbL O0Opa30BaHE OTBEpPCTUSA, IprMdyeM OTBEepPCTUA
IpOXOOAT UYepes3 CJOM OT OOHOM CTOPOHH CJIOS K OPYTOM UM OTBEPCTUA
opumapnT KyrnoJjioofpasHee GOpMEl IIOJIOTHY B IIpollecce M3TOTOBJIEHUA
ByMaru. BepxHUM cJoM He o00g3aTeJIbHO NpUIaeT Kakyon—-Judo IIPOUYHOCTDL
¥ IOOJITOBEUHOCTEL JIEHTOUHOM CTPYKType KaK TaKOoBOM, TakK KkKak Takue
cBoMcTBa OymeT ofecneuMBaThL [IPEUMMYIECTBEHHO HMWXHMM CJIOM, Kak
ONIMCaHO  HWXe. Kpome  TOTO, OTBEpPCTHMS B BepxXHeM CJIoe HeT
HeoOXOOMMOCTHU KOHQUITYPUPOBATH Tak, UyTOOH npenynpexnaTh
IpOTATMBaHME BOJIOKHA UYepes3 BepxXHUM CJIo¥M B IIpollecce IPOM3BOIACTBA
fyMarM, IIOCKOJIBKY D2TO Takxe OyOeT JOCTUIaTbCHd 3a CUeT HIKHETIO
CJIod, YTO Takxe OyIeT ONMCaHO HMXe.

B HEeKOTOPHX BapMaHTax BLHIIOJHEeHMS H300peTeHUd BepxXHUM CJION
MHOTOCJIOMHOM JIeHTH M3TOTaBJIMBAT M3 DSKCTPYIVMPOBAHHOTO TUOKOTO
TEepMOILJIaCTUYHOT'O MaTepualla. Ilpy BTOM HeT HUKaKuUx OCOOeHHEBX
OTpaHMUeHuN IO TUIlaM TepMOIJIaCTUUHHX MaTepraljloB, KOTOPHE MOTYT
OHTE MCIIOJIE30BAHE IJId QOPMMPOBAHMSA BEpPXHEI'O CJIOA, I[IoKa MaTepuall
B IlleJIOM TIpuIOaeT Takue CBOMCTBa, KaK TpeHMe (HalpuMep, Mexnoy
ByMaroofpa3ywnlyM I[IOJIOTHOM M JIEHTOM), CXMMAeMOCTh UM IIPOYHOCTHL IIpU
pPacTsaXeHNM, BepXHeMy CJIOK, OIMCAHHOMY B IaHHOM IOKyMeHTe. M, Kak
BymeT IIOHATHO ClIelMaJuCcTy B »OaHHOW o6JacTuM U3 IIPUBEIeHHOTO
onmMcaHusAa, CyImeCTRBYIIOT MHOT OUMCJIEHHEIE OOIIYy C TUMEIE TudKMe
TepMOIIJIACTUUYHEE MaTepMaJltl, KOTOPHEEe MOT'yT OHRTH MCIOJB30BAHE, U
KoTOoprHe ©OynyT obeclneurBaThk I[IO CYNEeCTBY aHaJJOTMUHBIE CBOMCTBA
TEepMOIIJIACTUKOB, KOHKPEeTHO OOCYXIaeMbBIXx B HaCTOAMEM OOKYMEHTE.
Takxe cJeoyeT OTMETUTL, UTO TEePMUH «TEePMOILJIACTHUUHLEM MaTepual»,
KOTOPHM MCIOJL3YIOT B ITaHHOM CcJydae, I[oOpasyMeBaeT BRJIOUeHUE
TEepPMOIIJIACTUYHEIX 2JIaCTOMEPOB, HallpPUMEP, KaydyKOBHX MaTepHraJioB.
ClemyeT TakKxXe OTMEeTUTL, UTO TEepMOIJIACTHUUHEIM MaTepualJl MOXeT
BKJIOUATH JmMBo TepMOIlJlaCTUUHHE MaTepUraJibl B BUIE BOJIOKOH
(HanmpuMep, pyOJeHOoe TIOIMBOUPHOE  BOJIOKHO) , JIMOO  HeIUlaCTUUYHEE
notaBKU, TakKue Kak pobaBKWU, OBHapPyXMBaeMble B KOMITO 3UTHHIX
MaTepMalax.

TepMOIIJIACTUUHEM  BEePXHMM  CJIOM MOXeT OBTh M3TOTOBJIEH C

noMomeio  JioOOoTo  IMOOXOoOAmero  MeTomna, HanopuMmep, bopmMoBaHMeM,
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SKCTPYIMPOBAaHMEM, TepMOQOPMOBaAHMEM u T.IO. B JacTHOCTH,
TepMOIIJIACTUUHLEY BEPXHUNM CJIOM MOXeT OHBTbL BHIIOJHEH M3 MHOXeCTBa
CeKLUuy, KOTOPHE COeIMHEHH BMeCTe, HallpuMep, CTOpOoHa K CTOpPOHEe IIOo
cIoupal, KakK OIMcaHO B IaTeHTe US N 8394239, omomcaHue KOTOPOI'O
BKJIIOUEHO B JOKYMEHT IIOCPEeOCTBOM CCHJIKM B IIOJJHOM 0O0BeMe. Bojee
TOT'O, TEPMOIUIACTUUHHM BEPXHUM CJIOM MOXeT OBThL BHIIOJHEH JIoOou
KOHKpeTHOM TpedyeMOoM IJMHE ¥ MOXeT OHTL NIPUCIOCOBJIeH K IJIMHE
nyTHu, TpebyeMom nJIs Jiodomn omnpenejyIeHHOM KOHOUI'YPpauuM
fyMaromejylaTeJIbHOM MallHEL.

B KOHKpPETHHX BapuaHTax BHIIOJHeHUS MaTepualjl, MUCIOJIb3YyeMul
0J1sS GOPMMPOBAHMSA BepxXHEeTo CJOA MHOTOCJIOMHOM JIEHTH, IIpelcTaBJigeT
cobor noJsmypeTaH. B ofmeM cliydae TepMOIJIACTHMUHEE [IOJIMYPETaHH
OIPOMBBOOAT IO Ppeakuuu (1) IOIMM30LIMAHATOB C KOPOTKOIEIOUeUHBMA
ouoJiaM (TO eCcTh C YIJUMHUTEJIAMM LIenu) W (2) »OIUuKu30lMaHaTOB C
OJIMHHOIIEIIOYUeUHBIMA BUOYHKIMOHAJIEL HEIMM OVoJIaMM (To ecThb c
IoJIMoJIaMun) . [IpaKTUUYeCKN HeoT'paHUUeHHOe UMCJIO BO3MOXHHX
KoMOMHaLuM, TIOJIy4daeMbIxX IIyTeM  BapbUPOBaHUA CTPYKTYPH  U/WIn
MOJIEKYJIAPHOM MaCCH pPeaKIMOHHEIX COeIMHEeHMM, TIO3BOJISeT I[I0oJIyYaThb
OTPOMHOe pa3HoobOpasmue IMNOJIMYPETAaHOBHX KOMIIO3MIMM. W U3 3TOTO
cilenyeT, UTO IIOJMYpPeTaHH [OPedCTaBRJIA0T CoOOM  TepMOILJIaCTHUYHEE
MaTepuraJibkl, KOTOPHEe MOTYT OHBTb I[IOJIyUdeHH C HeoOHYalMHO MUPOKUM
CIIEKTPOM CBOMCTB. [Ipu paccMOTpeHun [IOJIMYyPEeTaHOB OJI
MCIIOJIbL30BaHUS B KauecTBe BepPXHEeTO cJjos B MHOT'OCJIOMHOM
Kpenupyouey JeHTe B COOTBETCTBUMM C M300peTeHMeM BecCcbMa II0JIE3HO
VIMEeThb BOBMOXHOCTDb pPeryaImMpoBaTh TBEePOOCThb noJmypeTaHa u,
COOTBETCTBEHHO, KO20IUIIMEeHT TpeHMUsS IIOBEepxXHOCTM IoJuypeTaHa. B
Tabjulle 1 1nokxa3aHH CBOMCTRBa IIpHMepa [OJIUypeTaHa, KOTOPHM
VCHOJBL3YIT OJIS (QOPMUPOBAHUSA BePXHEeIO CJOS MHOTOCJIOMHOM JIEHTH B
HEeKOTOPHX BapMaHTaxX BHIIOJHEHMSA M300peTeHud.

TABJIMIA 1

CBOMCTEBO CraHOapT BHaueHue

llpenesi NPOYHOCTU [PU PaCTSIKEHUU
(dbyHT/monmM?)  (MIla)

ComnpoTuBJIeHNe pasgupy, mramn C
(pyHT Cc/monM) (Krc/cM)
TeepnoMep, no llopy 5 ASTM D2240 | OT 75A mo 75D

ASTM D412 5500-7500 (37,9-51,7)

ASTM D624 250-750 (288-864)
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[lonypeTaHH, MVMeKlmye CBOMCTBa B MHTepBaJjax, YKasaHHHBX B
TabJmile 1, OyoyT S20OEeKTUMBHE [OIPM MCIOJL30BaAHMM B  KauecTBe
BEPXHETO cJlo4 B MHOT'OCJIOVIHOM JIeHTE, OIIMCaHHOM B OaHHOM
OOoKyMeHTe. Kak OymeT IOHATHO ClHellMaJMCTy B »OaHHOM of6JacTu
TeXHUKM, 3HaUeHMS MOJIS CBOMCTB, IIOKal3aHHEX B Tabimuie 1, CSBJISOTCS
IPUOIIU3UTEJILE HEIMA, M IIO3TOMY MHOT'Ia OHM MOTYT  BHXOIMUTHL  3a
yKa3aHHBEe MHTepBAaJH, oprM BSTOM Bce eme O0ynoyT ofeclneuMBaTh
MHOT'OCJIOMHYIO JIEHTY CO CBOMCTBaMM, KOTOPHE OIMCAHE B IOKYMEHTE.
[IpuMepPH KOHKPETHHX IIOJUYPEeTaHOB C TaKMMM CBOMCTBaAMM IPOHATCSH
non obfosHaveHusmm MP750, MP850, MP950 wm MP160 (San Diego
Plastics, Inc., National City, California).

B kauecTBe aJIbTEPHATHUBHE TIOJIUYPETAHY TIIPMMEP KOHKPETHOTO
TepMOIlJIaCTHUKa, KOTOPHM MOXeT OBTbL MCIOJIL30BaH oI QOPMUPOBAHUSI

BEpPXHEeTO CcJIoA B IPYyITMX BapMMaHTax MSO@peTeHMH, IIpomaeTC4d IIon

HasBaHMeM HYTREL® (E.I. du Pont de Nemours and Company,
Wilmington, Delaware). HYTREL® mnpencraBjigeT coOO0OM IIOJUDOUPHEI
TepPMOILJIaC TUUHEM 2JIaCTOMEpP c TpeHNEM, CXMMaeMOCTBI0 u

MeXaHMUECKMMM CBOMCTBaMM HIpM PacTaXeHUM, OJaTolNpUMATHEIMM  OJIA
bopMMpoOBaHUA  BEepPXHeI'O CJOSA MHOTOCJIOMHOM  KpelMpykllleV  JIeHTH,
OIMCaHHOM B IaHHOM HOOKYMeHTEe.

TepMOIJIaCTUKH, TakKMe KaK IIoJIMypeTaHH, OIMCaHHBE  BHIIE,
ABJIAITCA INPEeNIOUTUTEJIbHEMY MaTepyuajlaMy OJIS QOPMUPOBAHUA BEPXHETO
CJI0od  MHOTOCJIOMHOM  JIEHTH  COIJlaCHO u3008peTeHU., YVUUTHBASA  UX
CIIOCOOHOCTB K 00pa30BaHMI0 OTBEPCTUM  pPaszjIMUHBIX pPa3MepoB U
KOHOUTYpaluuM B  TepMOIJIaCcTUKAaX. OTBepCcTMAa B  TepMOILIacTUKaXx,
WCIOJNb3YEMEX IJ9 GOPMMPOBAHMA BEepPXHEeTO CJIoS, MOTYT OHTH JIeTKO
[IOJIYYEeHE C IIOMOWEBK pAOa CclIocofoB. I[lpMMepH TakKMxX  CIIOCOOOB
BRJIOYAT Jla3epHyD T'PaBUPOBKY, CBepJieHUEe, BEHICEUKY W
MexXaHMUEeCKyl MTaMIOBKYy. Kak ©OyImeT I[IOHATHO CHelMaJIMCTy B IaHHOM
oBJlacTM TexXHUKM, Takue MeTOOE MOTYT OBTb MCIOJbL30BaHHE OJIA
obpaszopaHusa OOJIBIMNX u CTabuJILHO BHIIEPXaHHEIX 1o pasMepaMm
oTBepCcTUM. (daKTUUECKM OTBEPCTMUA JIOOHX OCHOBHEIX KOHOUI'YpaluMn
(pa3mMepH, OGopMa, YIOJ HakJloHa OOKOBOM CTEeHKM M T.IO.) MOTYT OHTH
o0pas30BaHE B TEepPMOIUIACTMUYHOM BEpPXHEM CJIoe C MCIOJIb30BaHMEM TaKMX

MeTOIOOB.
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[IpM PacCMOTPEeHUM pPasJIMUHBEIX KOHOUTYpalluil OTBepCTHM, KOTOpHE
MOTYT OHTbL 00pas30OBaHE B BepxXHeM cJioe, BaXHO OTMEeTUTHL, UTO
OTBepCcTMA He 00s83aTeJIbHO HOOJDKHH  OHTL OIMHAKOBEMM. TO eCTb
HEKOTOpHE U3 OTBEepCTHUM, 00pa30BaHHHX B BepxHEeM cJioe, MOTYT UMETHb
KOHOUTYpaluK, OTJIMUYUHEHE OT KOHOUIYypaluM OIPpyIMX OTBEpPCTUNM, KOTOPHE
oBpas30BaHLH B BepxHeM cJioe. [elICTBUTEJIbHO, B BEpPXHEM CJIOe MOTYT
OHTE  COBHAHH pPa3HBE OTBEPCTUS, UYTOOH O0O0ecIeurTh  pas3JIMUHLE
bYHKIIMM B Mpollecce M3TOTOBJIeHMA OymMarm. HanpuMep, HEKOTOPHEM U3

OTBepCTI/HZ B BepXHeM CJIOe MOXHO IIprnoaraThb PasMepeE U1 (bOpMJ::I,

obecrieunBanime bopMUPOBaHUE KYIIOJIOODOpa3HEIX CTPYKTYP B
DyMarootpasynimeM IIOJIOTHE BO BpeMd orepalumm KpenupoBaHUAa
(IOOpOBOHO OIMCaHO HMXe). B To xe BpeMsa »OpyI'Me OTBepCTUS B

BepxHeM CJioe MOTyT OBThL Topa3no OoJblel'o pal3Mepa UM MeHSomelcsd
bopMHI C TeM, UTOOH CO3OaTh VYV30pH B OyMmMaroobpasywoileM II0JIOTHe,
KOTOpPHE DSKBUBAJIEHTH VY30paM, »OOCTUTaeMbM C IIOMOWLI  Ollepallum
TUCHEHUA. OmHaAKO y30pH HoJydalT ©0e3 HeXeJlaTeJIbHEX 500eKTOoB
TUMCHEHMS, TaKux Kak TI[oTepsa JMCTOBOTO ofbeMa U IPYyTUMX HYXHBX
CBOMCTB.

IIpu paccMOTpeHUM pasmMmepa OTBEPCTUMN 0 bopMMpoBaHMA
KyTIOJIOOOpasHEX CTPYKTyp B OyMaroobpasylleM II0JIOTHe IIpM Oollepalliu
KpenrMpoBaHMsa BaXHO TO, UTO BepXHUM CJIOM MHOTOCJIOMHOM JIEHTH
COTJIaCHO M3BO00pEeTeHMIO I[I03BOJIAET IOJIydYaTh Iopas3lo OOoJblMe pPasMepH,
yeM aJlbTepHaTUBHLEE CTPYKTYPH, TakMe KaK IJIeTeHHEe CTPYKTYypUpYyolMe
CeTKM ¥ IIOJIMMEPHHE  MOHOJIMTHHEE JIEHTOUHHE CTPYKTYPH. PasmMmep
OTBEPCTUM MOXeT OBTbH KOJUUECTBEHHO OlpeleJieH B 3HAUEHUAX ILJIOmMAaIN
[IOIIEePEeYHOT O ceueHmusd OTBEepPCTUN B IIJIOCKOCTHU [IOBEPXHOCTHU
MHOT'OCJIOMHOM JIEHTEH, 00pasoBaHHOM BepxXHMM CJiIoeM. B HEeKOTOPHIX
BapMaHTax BHIIOJHEHUS OTBEPCTUSA B BepxXHeM CJIoe MHOTOCJIOMHOWM JIeHTH
VMeIT CpemH IJIoOmAalb IIOINepeuHOoT'o ceudueHMA Ha dopMynmel (BepxHel)
IIOBEPXHOCTK IIO MeHbIer Mepe npubiamsurejgbHo 1,0 w2, Bojee
KOHKPETHO, OTBepCTHA MMelT CpelH I IJomanb IIOIepedHOoTo CceueHUd
oT TnpubamsuTresbHo 1,0 mo npubiamMsuTedbHO 15 MMmZ, uIM eme ©oJiee
KOHKPETHO, OT npubiam3uresbsHO 1,5 mo npmbiamsmTenabHo 8,0 MM?Z, WM
naxe ©OoJlee KOHKPETHO, OT IIpUDIMBUTEJIbEHO 2,1 »no [npubiIM3UTEJIBHO
7,1 mmv2. Kak Jerxko OymeT IOHATHO CIelMallMCTy B IaHHOM o06JacTu

TEeXHUKU, ORLJIO ORI KpalHe CJIOXHO, ecJin He HEeBO3MOXHO NI
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HeOpaKTUUHO, I[OJYUYMTb MOHOJUTHYID JEeHTY, UMellyln OTBepCTUS C
IJomanaMy IIOIePeUHHX CedeHUM MHOTOCJIOMHOM JIEHTH B COOTBETCTBUU C
HacToAmyM Hu3o00peTeHMeM. HanpuMmep, OTBEepCTUS TaKMxX pa3MepoB OyaoyT
TpeboBaTh yoaJleHU A TakKoIToO obbeMa MaTepuralia, ofpaszyrnmero
MOHOJIUTHYI JIeHTY, UYTO JIeHTa CKOopee BCero He OyIeT IOCTaTOYHO
IIPOUHOM, UTOOH BHIEPXKUBATL XKeCTKMEe YCJOBMSA UM HaNpSXeHMsa Ipollecca
ByMaromesylaTeJIbHOTO JIEHTOUHOTO KpelMpoBaHMg. Takxe CIelUMaJIuCT B
OaHHOM obJyacTu TeXHUKU JIeTKO nomMeT, uTo JjieTeHas
CTPYKTYypUpYIas CceTka, [IO-BUIMMOMY, He MOXeT ObBThL CHadxeHa
SKBUBAJIEHTOM TakKOTO pa3Mepa OTBEepPCTMM, TaK Kak HUTM CeTKUM HeJIb34
eperJiecT (paccTodHMe MexIy HUMMM WM pasMep), UYToOB o0ecCleuuTh
TakoM DSKBUBAJIEHT OTBEpPCTUAM M BCe elle COXPaHUTL OOCTaTOUHYI
CTPYKTYPHYD ILEeJJOCTHOCTL, UYTOOH OBTL B COCTOSHUM QYHKIMOHMPOBATDH
B OyMaromeJjlaTeJIbHOM CcIocobe.

PasMep OTBEepPCTUM TaKXe MOXeT OBTL KOJMUEeCTBEHHO OoIpenejleH B
eIHUIIaXx obbeMa. B @»OaHHOM cCcJIydae o0ObeM OTBepCTMS OTHOCUTCHI K
IPOCTPAaHCTRY, KOTOpOe OTBEpPCTHME 3aHMMaeT IO TOJIIMHEe  JIeHTH.
OTBepCTMS B BepxXHeM CJioe MHOTOCJIOMHOM JIeHTH B COOTBEeTCTBUM C
nz3o0bpeTeHreM MOTYT MMeTh o0OBeM II0 MeHbIIeM Mepe OIPpUOIM3UTEIIBHO
0,2 w™Mm3. BoJjlee KOHKPETHO, OOBEeM OTBEepPCTUNM MOXET HaxXOOUTLCS B
UMHTepBajle OT InpubiausuTresbHo 0,5 mo npubiaMsuTesIbHO 23 MM3, WK
BoJjiee KOHKPETHO OOBEeM OTBEpPCTUM HaxXOoIMUTCS B MHTepBaJe oT 0,5 mo
opubimnsnuresbHo 11 MM3. Kak oH OymeT INOHATHO CIeLMaJMcTy B IaHHOM
obJjlacTM  TeXHUKMU, KpalHe TPYIOHO, ecJmM  He HEeBOBMOXHO  MJIU
HelpakKTUUHO, M3TOTOBUTH PaboToOCIOCOBHYI MOHOJIUTHYIO
TEepPMOIIJIaCTUUHYD JIEHTY, BKJIOUYAKIYD 3HaUMTEJILHOEe UYMCJIO OTBEpPCTUM,
VMeRMMX Takue oO0beMbl, M3-3a KOoJMUeCcTBa MaTepualsa JeHTH (MaccH),
KoTopoe OyIeT yIajJleHO IIpM QOPMUPOBAHUM OTBepCcTuM. TO eCcTb, Kak
yXe VYIOMMHAJIOCH BHIIE, MOHOJMUTHAaS JeHTa, BKJILUalmasd 3HauuTeJIbHOe
UMCJIO OTBEPCTHUM, UMellMxX OoOBLeMbl, OIMCAaHHHEe B ITaHHOM IOKYMeHTe,
He OyIeT OOCTATOUHO IMIPOUHOM, UTOOH BHIOEPKMBATL HATPY3KM, KOTOPHE
ABJIATCHA dYacThl OyMaToIellaTeJIbHOT'O Ipollecca. Kak 0OymeT TIOHATHO
crieuMaJMCTy B HOaHHOM 0O0JacTu TexXHUKM, I[OIpU CPaBHEHUMM C UeTKO
OUEepPUEeHHEMM OTBEPCTUAMM B KpelupyllMxX JIeHTax, OIMCAHHHX B IaHHOM
IOKYMEHTE, B CTPYKTYPUPYIRIMX CeTKax O0O0BeM «OTBEepCTHM» UeTKO He

ouepueH uUepes CTPYKTYPHPYIYID CeTKY BCJeICTBMEe IIPUPOIH ILJIeTeHOM
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CTPYKTYPE. B JmofoM cJiydae IJIeTeHas CTPYKTypHpyomas CceTKa He
MOXeT OOecCleuMTh DKBMBAJIEHT O00beMy OTBEePCTUM B MHOT'OCJIOMHOM
JIeHTe B COOTBETCTBUU C MU30BpeTeHUeM.

Ipyrue  yHUKaAJbHHE XapaKTepUCTUKM  MHOTOCJIOMHOM  JIEHTH B
COOTBETCTBUM C M30O0peTeHMEeM IIPeACTaBRJAT CcoBOM MPOLEeHT ILJIomalu
KOHTAaKTa, co3maBaeMoT0 BepxHeM INOBepXHOCTLI  JIEHTH, KOTOPYIO
obpaszyeT BEePXHUMN CJIOM . [IpolleHT rJiomanm KOHTAaKTa BepxHeM
IIOBEPXHOCTM OTHOCUTCH K IMPOLEHTY IIOBEPXHOCTHM JIEHTH, KOoTopas He
ABJISETCH OTBepcTHMeM. IIpOLeHT KOHTAKTHOT'O CJIOS CBS3aH C TeM

@aKTOM, uyTo BoJiee KPYIIHEE OTBepPpCTMA MOI'YT OBITH O@paSOBaHH B

MHOT'OCJIOVMHOM JIEHTe COTIJIaCHO MBO@peTeHMD, ueM B ITJIe TeHBIX
CTPYKTYPHMPYINX ceTKaxXx MJin B MOHOJIMTHEIX JIeHTaXx. To e€CThb,
OTBEepPCTMUA @aKTquCKM YMeHBIIanT IJiomanb KOHTaKTa BerHeﬁ

IIOBEPXHOCTM JIeHTH, M, Tak Kak MHOTOCJIOMHAasa JeHTa MOXeT UMEeTh
BoJibMe OTBEepPCTMS, [POLEeHT IJomalIXM KOHTaKTa yMeHbmaeTcsa. B
BapuaHTax BEIIIOJIHEHU A n3obpeTeHnd BepxXHAA [IOBEPXHOCTD
MHOTOCJIOMHOM JIeHTH ofecHeuMBaeT ILJIOMalb KOHTakKTa NIPpUOIM3UTEJIBHO
or 10 mo 65%. B OoJlee KOHKPETHHX BapMaHTax BHIIOJHEHUS BepXHAD
[IOBEPXHOCTEL ofecHneumMBaeT OT OpUOIM3UTeNbHO 15 1o npubimM3uTeJIbHO
50% romamu KOHTakTa M B eme 0oJiee KOHKPETHHX BapMaHTax
BHIIIOJIHEHMSA BepPXHASA INOBEPXHOCTL ofecrneuMBaeT OT NpubIM3UTesbHO 20
0O OpubIM3UTEeNIbHO 33% IJomany KOHTakKTa. VM CcHOBa CIeUMalIUCTy B
DaHHOM oBJlacTM TexXHUKM OyIeT IIOHATHO, UTO BepXHSS TI'paHulla DSDTUX
MHTepBaJIOB IJIomanel KOoHTakKTa BepoATHee BCero He MOXeT OHTb
HalgeHa B ILJIETEHOM CTPYKTYPUPYKIEeN CceTKke WM MOHOJUTHOM JIeHTe
IJIS TIPOMBIJIEHHEIX OyMaroleaTeJIbHBEX ollepallui.

[IJIOTHOCTEL OTBEPCTUM OpelcTaBJisgeT coboM elle OOMH IIoKasaTelJb
OTHOCHUTEJILHOTO pal3Mepa M umucja OTBEepCTUM B BepxXHelM I[NOBEepPXHOCTH,
obpasyeMomn BepXHUM cyjoeM MHOT'OCJIOVHOM JIEHTH COTJIaCHO
n300peTeHNno. B @maHHOM cJlydae IIJIOTHOCTL OTBEPCTUN  BepxXHeN
IIOBEPXHOCTM OTHOCUTCH K UMCIY OTBEepCTHMM Ha eIMHMILY ILJIomalu,
HanpuMep, K UMCJY OTBEepPCTHMM Ha CM?. B BapMaHTax BHIIOJHEHUS
n300peTeHsa BepxXHAS TIIOBEPXHOCTL, ofpa30BaHHaAd BEepPXHUM CJIOEM,
uMeeT [LJIOTHOCTb OTBEepCTUMN oT OpubIM3UTEeJILHO 10/cm? oo
npubiausnuresbHO 80/cM2. B Oojlee KOHKPETHHX BapMaHTax BHIIOJIHEHUS

BEpPXHAA TIOBEPXHOCTE, O@paSOBaHHaH BEPXHVM CJIoeM, VIMeeT IIJIOTHOCTD
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OTBEepPCTUNM OT OpUOIM3UTesbHO 20/cM?2 mo OpubiamsuTesbHO 60/cM2 U B
elle 0Oo0OJiee KOHKPETHHX BapMaHTax BHIIOJIHEHUA BepPXHAA IIOBEPXHOCTH
nMeeT [IJIOTHOCTD OTBEPCTUN oT NPUOIJIU3UTEJIEHO 25/ cm? oo
npubansuTenasHo  35/cMm?. Kak ommcaHo B HacTodmeM IOKYMEHTe,
OTBEPCTUA JIEHTH QOPMYIT KYIIOJOOOPAa3HEE CTPYKTYPH B IIOJIOTHE BO
BpEeMAa onepauumn KPEenMpoOBaHUA . MHOTOCJIOMHAa A JIEHTa COTJIaCHO
n300peTeHrio MOXxeT ofecneumTh Oo0Jjlee BHCOKME IIJIOTHOCTM OTBEpPCTUM,
yeM MOXeT OHTH IIOJIYYeHO B MOHOJMTHOM JieHTe, U 00Jiee BHCOKUE
IIJIOTHOCTHM OTBEPCTUM, UYeM DKBUBAJEHTHO MOXeT OHTHL TOCTUTHYTO C
IIOMOIIEIO JIeTeHOM CTPYKTYpUpYKIe CEeTKU. TaxkuMm obpaszomM,
MHOTOCJIOMHAas JIeHTa MoXeT OHThL MCHOJb30BaHa OJId (OopMOBaHUSA
foJiblIeTo UMcJla KYHIOJIOOBpAas3HEIX CTPYKTYP B IIOJIOTHE BO BpeMd
ollepalluy KpelrupOoBaHUMI, yeM B CJIydae MOHOJIMTHOWM JIEHTH  WJIU
IJIETEHOW CTPYKTYpPUPYKIMEeW CceTKM, M, COOTBEeTCTBEHHO, MHOTOCJOVHAasa
JIEeHTa MOXeT OBTb MCIOJIBE30BaHa B OyMarolejlaTeJIbHOM CIlocobe,
KOTOPEM IPOU3BOOUT OyMaXHEE nsneamsa C BOJIBIIVM UM CJIOM
KYIIOJIOOOpa3HEIX CTPYKTYP, ueM CTPYKTYypUPYIIME CeTKU VI
MOHOJIMTHEE JIEHTEHL.

IBa IpyI'MxX aclekTa KpelMpylllel IIO0BEPXHOCTH, 0O0pa30BaHHOU
BEPXHUM CJIOEM MHOTOCJIOMHOM JIEHTH, KOTOPHEEe BJIMAIDT Ha I[IPOoLecc
U3TOTOBJIeHUA OyMaTu, [OIPelCcTaBjglnT CcoBoM TpeHMe U TBepOoCThb
BepxHEN [IOBEPXHOCTH . Be30THOCUTEJNIBEHO K Kakom—-Jjubo Teopnn
noJjiaramnT, dYTo OoJlee MATKasd Kpenupywolas CTpyKTypa (JIeHTa WK
ceTka) OymeT of0ecrneuMBaThk O00Jiee XOPOUYyK PaBHOMEPHOCTHE IaBJIEHUS
BHYTPM Kpelnupywolero 3a3opa. KpoMe Toro, TpeHMEe Ha I[IOBEpPXHOCTHU
Kpenupyomer JIeHTH MUHUMU3VPYET OpOoCcKallb3HBaHMe IIOJIOTHa  IIpHU
[IepeHoOCe IIOJIOTHa Ha Kpelupylllyln JIeHTy B KpelupyrlleM 3a30pe.
MeHbImEE IpOCKaJIb 3EBaHue [IOJIOTHA BHI3EIBAET MEHBINM M3HOC
Kpenupyomer JIeHTH ¥ I[O3BOJIAeT KpelupyKolel CTPpyKType  XOpOoIo
paboTaTe B CJlydae KaK BepxXHerlo, TakK W HIWWKHeI'0 MHTEepBaJlOB
BazoBoro Beca. ClleyeT TakXe OTMeTUTL, UTO Kpelupypllad JeHTa
MOXeT IIpelOylpeXnaThk IIPOCKaJIb3EBaHMEe I[IOJIOTHa ©0e3 3HAUUTEeJIBHOTO
[IOBpPEeXOeHN A IIOJIOTHA . [Ipu 5TOM Kpenupyoia g JIeHTa uMeeT
IperMyIleCTBO IIepel IIJIeETEeHOM CEeTOUYHOM CTPYKTYPOM, TakK KaK Yy3eJKU
Ha I[OBEPXHOCTM IIJIETEHOM CeTKM MOTYyT PpPBRaTb IOJOTHO BO BpeMsd

ollepalunm KpelimpoOBaHMA . TaxmMm O@paSOM, MHOT'OCJIOMHAS JIEHTOUYHaA
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CTPYKTypa MOXeT of0ecHneumMThb 0OoJlee XOPOWUM pe3yJibTaT B MHTepBale
HM3KOT'O 0a30BOI'O Beca, I'IOe pPas3pHBE B I[IOJIOTHE MOI'yT OHTH BpPEIHE
npu mpolecce KpennpoOBaHNA . Takadga CIIOCOBHOCTD paboTaTrhb B
MHTepBajle HM3KOT'O 0as0BOTI'O BecCa MOXeT OHTbH I[IOJIe3Ha, HallpuMep,
opu GOPMOBaAHMM KOCMETUUECKUX CcalipeToK.

[Ipu PacCMOTPEeHUM MaTepurala 0JI4 MCIIOJIb30BaHmA, npu
bopMUPOBaAHUN BEpPXHEeTO cJos MHOT'OCJIOVHOM JIEHTH COTJIaCHO
nz300peTeHMn, MNOJUYpPeTaH IIpelcTaBJgeT cobol ocoOeHHO IIpUeMJIEMBN
MaTepual, KakK OIMCaHO  BHIIE. IMomnypeTaH MOpenacTaBJsgeT cobou
OTHOCHUTEJILHO MATKUM MaTeprall OJS MCIOJL30BaHMA B Kpenupylmen
JIEHTe, OCOOEHHO IIpU CpaBHEeHMM C MaTepuallaMy, KOTOPHEe MOIJIM Ol
OEITL MCIOJIBE30BAaHHE OJI QOPMMPOBAHMSA MOHOJMTHOM KpeNupyKlel JIeHTH.
B To Xxe BpeMsa IIOJUYpPeTaH MOXeT O0O0eCIIeUMTb OTHOCUTEJIBHO BEHCOKOE
[IOBEPXHOCTHOE TpeHMe. NommypeTaH, Kak M3BECTHO, uMeeT
KO20OULUMEHT TpeHMsa B MHTepBalle NpubimsmTesnsrHo oT 0,5 mo 2 B
3aBUCHMMOCTM OT eI'0 CcocTaBa. B THMIMUHEX BapMaHTaxX BHIIOJHEHNUA
n300peTeHUd OOJUYypPeTaHOBad BepxXHAAd  [IOBEPXHOCTHL  MHOTOCJIOMHOM
JIEHTEL MMeeT KODQOMUMeHT TpeHusa IOpubimsnurelsibHo 0,6. B uacTHOCTH,
TEepPMOILJIaCTUK HYTREL®, TaKXe PaCCMOTPEHHEM  BHIIE B kKauecTBe
OCODEHHO IOOXONAmeI'O0 MaTepMalsa OJId (QOopMMPOBaHMA BepXHeI'O CJIod,
uMeeT KoOndduMuMeHT TpeHuda OpubiamsuresarHo 0,5. Taxkum obpas3omM,
MHOTOCJIOMHAaA JieHTa COIJIaCHO M300peTeHMI0 MOXeT OO0eCleurTh MATKYI
¥  MMEKMYyK  BHECOKMM KOBOOMUMEeHT TpeHMS  BEepPXHIID IIOBEPXHOCTH,
BIMAKIYID Ha Ollepallio KPENMPOBaAHUA «KMAT'KOTO» JIMCTAa.

TpeHVe BepxHel TIOBEepPxXHOCTHM BepxHeIro CJOoA, a TaKke IpyTue
IIOBEPXHOCTHHE  ABJIEHMS Ha  BepxXHeM  IIOBepXHOCTH, MOTYT  OHITH
M3MEHeHE 3a CuUeT HaHeCeHMA TIOKPHTUM Ha BEPXHIK [NOBEPXHOCTL. Illpu
STOM TIIOKPHTUSA MOTYT OHTEL »HOOaBJIEHH K BepxHeM T[OBEepPXHOCTU MOJId
TIOBEIIEHYV A W CHMXEeHU S TpeHUs Ha BepxHeMU I[IOBEPXHOCTHU.
IOOMOJHUTEJILHO MM B3aMeH IOKPHTHE MOXeT OHTE NOOABJIEHO K BepxHeU
[IOBEPXHOCTU  IOJIS  WU3MEHeHUd aHTHaOT' e 3MOHHEIX CBOMCTRB BepxHen
IIOBEPXHOCTHU. IllpMMepaMM TaKUX INOKPHTUM HABJIAKTCA Kak IMApoboOHHE,
TakKk ¥ TUOPOOUIIBHEIE KOMIIO3UIMK B  3aBUCHMMOCTM OT KOHKPETHEX
IIPOLIECCOB M3TOTOBJIEHMA OyMaTlM, B KOTOPHX MCIIOJBE3YIT MHOTOCJIOMHYIO

Kpelimpyomyrn JIEeHTY . Taxkue TIOKPHTMA MOT'YT OBITL HaHEeCEHH Ha JEeHTY
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BO BpeMa OyMaromejaTeJIbHOTO IIpollecca, WIM I[IOKPHTUA MOTYT OHTH
obpasoBaHE B KaueCTBe IIOCTOSHHOTO IMIOKPHTHUSA, [IPUKPEIJIEHHOTO K
BepxHeM TOBEPXHOCTU MHOTOCJIOMHOWM JIEeHTH .

HuxHm1 cJon

HuoxkHu  CJIOM MHOTOCJIOMHOM Kpelupylmey JIeHTH OYHKUMOHUPYET
Tak, 4YTOOH 0OECIeuMThb I[IPOYHOCTHL, pacTsaKeHMe B MH M CONPOTHUBIIEHHUE
IoJI3yuecTu, CTabMILHOCTD B ITH " OOJITOBEUHOCTDb JIEHTH . Kak
oBCcyXxIaJioCh BHIIIE, TUOKUN [IOJIMME P HEIN MaTepua, TaKoM Kak
IoJIMypeTaH, »aeT IIPUBJIeKATeJILHEM BHOOP IJIS BepXHEeI'o CJOoS JIeHTH.
OOmHako noJmypeTaH IpencTaBJIgeT cobom OTHOCUTEJILHO CJ1aOm
MaTepualJl, KOTOPHM caM 1o cebe He OymeT ofecleuMBaTh TpebyeMble
CBOMCTBa JeHTH. OOHOPOIHAas MOHOJUTHAaA IMIoJuypeTaHoBasd JeHTa He
MOXeT BHIOECPXMBATL HaIpSIXeHMSa U OedpopMalluy, coobmaeMble JeHTe BO
BpeMsa fyMaromejlaTeJIbHOT'O npoliecca. IIpu 00 BLenHeHUN
IOJIMYPEeTaHOBOTO BepxHero CJIod CO BTOPHM CJoeM, OOHakKoO, BTOpPOM
cJo¥  MoxeT ofecHeumMTh HeoBXoIMMYyH  IPOUYHOCTE, COIIPOTHUBRJIIEHNKE
PACTSXKEeHUI0 M T.IO. JEeHTH. PaKTUUeCKM, MCIOJb30BaHMEe OTJMYAKIEeTOoCH
HVKHET O cjo4, OTIOeJILHOTO oT BEepxXHETo cJosd, pacmmpsaeT
IIOTeHUMAJILHEM PAO MaTepuajioB, KOTOpPHEe MOTYyT OBTH MCIIOJbL30BaHH
0JII BEPXHEeTO CJIOoA.

Kak u B cJydae BepxHeTro CJIOS, HMWKHUM CJOM TakKxe uMeeT
MHOXECTBO OTBEPCTUM IO TOJIMHe cJos. Kaxmoe oOTBepCcTHMe B HWKHEM
cJioe CcOBIlajaeT II0 MeHbllel Mepe ¢ OIOHMM OTBepCTMeM B BepXHeM
cJoe, u, cJlenoBaTeJILHO, cosmanTcsa OTBEepPCTUS Uepes  TOJIMUHY
MHOT'OCJIOMHOM JIEHTH, TO eCTb uUepe3 BepXHUM M HMXHUNM cjiou. OIHAaKO
OTBEPCTUS B HWXHEM CJioe MeHblle, uUeM OTBepCcTUS B BepxHeM cJjoe. To
eCTh OTBEepPCTMSA B HWXHEeM CJioe UMelT MeHLIYID ILJIOmAalb IIOIepeuHOoTO
ceueHMs, IIpuUJeTranlyln K TI'paHMUle pas3ngeja MexIy BepxXHUMM CcJoeM U
HIMKHMM cjoeM, yeM  ILJIOWAIb IIOIIepPeyYHOoTo ceueHUSs MHOXeCTBa
OTBEPCTUM B BepXHUM CJIoe, IIpujerawnmas K I'paHulle pasleja Mexnoy
BEPXHMM M HWXHMM cJoaMu. OTBepCTMSA B HMWXHEeM cJioe, cJiedoBaTeJIbHO,
MOTYT MIPENATCTBOBATEL IIPOTATMBAHUID LEJIJIOJIO3HOTO BOJIOKHA IIOJHOCTLIO
yepes3 MHOTOCJIOMHYI JIEHTOUHYID CTPYKTYPY, HalpuMep, KoTIma JeHTYy u
BymMaroobpaszynilee IIJIOTHO TIIOOBepTralT BO3IeMCTBUID BakyyMa. Kak B
HeJioM oOCcyXIaJIoChk BHIIE, BOJIOKHa, KOTOPHE IMIPOTATMBAKTCA UYepes

JIeHTY, YOHTOUHH mJIig OyMaromejaTeJJbHOTO IIpollecca B TOM, UTO CO
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BpeMeHeM BOJIOKHa HaKallJIMBaKTC4d B 6yMaPOHeﬂaTeﬂbHOﬁ MallllHe ,
HallprMep, CKallJInMBalTC4d Ha HapymHoﬁ KPpOMKe BaKyyMHOﬁ KaMeEpPH .
HaxorjieHne BOJIOKOH Hens0exHO BJIeUET 3a cobon IpPOCTOM
O@OpynOBaHMH OJIdg OUMCTKM BOJIOKOHHOTI'O HaCJIOeHMA . OTBepCTMH B
HIKHEM CJIoe, TakKuMmM o0pas3oM, MOTYT OHTb BHIIOJHEHH Tak, UTOOH
CYmeCTBEHHO IpenynpexnaTh IIPpOTATMBaHME BOJIOKHa uUepes3 JIeHTY.
OHHaKO, IIOCKOJIBKY HUXKHUM CJIOM He cozsmaeT KpellMpYKIYI IIOBEepPXHOCTDb
n, cjaegoBaTeJIbHO, He Yy4YacCTByeT B IIPpMIOaHWM @OpMH IIOJIOTHY BO BpeMA
OoIlepalViM KpellMpOBaHMA, KOH@MPprpOBaHMe OTBepCTMﬁ B HIMXHeM CJIoe
C IIeJIBI InpenyrpexieHnA IIPOTATMBAHMA BOJIOKHa gepes JIEHTY He
OKa3EBkBaeT CymeCTBEHHOTI'O BIIMAHWM A Ha OoIlepallo KpellMpOBaHMA STOM
JICHTEL.

B HeKOTOPHX BapMaHTax n300peTeHmnA jieTeHasa ceTKa
IIpenCcTaBJieHa B KadeCTBe HIMXHEeI'O CJIOA B MHOTOCJIOVMHOMN ernMpymmeﬁ
JeHTe. Kak 0O0CyXOaJjioChk BHIIE, ILJIETEHHEe CTPYKTypHUpyKIMe CeTKU
o@nanamT IIPOYHOCTE WM IOOJITOBEYWHOCTEIO, yTOOH BEHIOICPXVMEBATE YCUIIMA
OolIlepaliii KpellMpOBaHMA. M, KakK TaKOBEIE, IJIeTeHEIEe CTPYRTYpHPpYIINe
CeTKM caMm II0 cebe VMCIIOJIBE3YRTCA B KadeCTBe KpellMpyRlIrX CTPYKTYP
B OyMaromejlaTeJIbHHX crnocoftax. IlIeTeHas CTPyKTypupyomas CceTKa,
cJleIoBaTeJILHO, MOXeT ofecrneumBaTh HeoBxXO0OMUMYIO IPOYHOCTE,
IOOJITOBEUHOCTD n opyrue CBOMCTBA B ciyuae MHOT'OCJIOMHOM
Kpenmupynlei JIEHTH B COOTBETCTBMM C HACTOSMUM M300peTeHMreM.

B KOHKPETHEX BapMaHTaX BEIIOJHEHNMA MHOT'OCJIOVMHOMN ernmpymmeﬁ
JIEHTEL IJieTeHasd ceTKa, InpenjiaraeMasd IOJId HIVDKHeI' O cJIo4, rmMeeT
XapakKTepnuCcT1UK1, AHaJIOT'TMYUHEIE XapaKTeprMCTHMKaM IIJIe TeHBIX
CTPYKTYPUPYRIMX CEeTOK, MCIOJIbE3YEeMEX CcaMu TII0 cefe B KauecTBe
Kpenupyrnmux CTPYKTYP. Takve CeTKM MMeT IJIETEHYED CTPYKTYPY,
KoTOopadg, 1O cyTH, rMeeT MHOXeCTBO «OTBepCTMﬁ», O@paSOBaHHHX
MeXIOy HMTAMM, O@paBVDMMMM CETOUHYK CTPYKTYPY. HpM STOM HaJIMuue
OTBepCTMﬁ B ceTKe MOXeT OHTH KOJIMYeCTBeHHO OoIlpeneJIeHO Kak
BO3SOYXOIIPOHMIIAaEeMOCTE, uTo ITaeT BO3MOXHOCTbB BO3IOVYVXY IIPOXOIOINTE
yepes CeTKY. C ToOUukKM SPEeHMA HacCcTOoAmMeIo MSO@peTeHMH IIPOHMIIaeMOCTb
CeETKM B COUEeTaHMM C OTBEpPCTUMAMM B BepXHeM CJIoe OdaeT BO3SMOXHOCTE
BOBIOYXY IPOXOIOUTL uepe3 JeHTY. TaKoM BO3IOYIHEM IIOTOK MOXeT OHTH
IPOTAHYT Uepes3 JEeHTY B BakKyyMHOM kKaMepe B OyMaronejsaTellbHOM

MallrMHe, Kak OoOIIMCaHO BEHIIE. ﬂpyPMMZ aCIIeKTOM CJIOA ILJIETEHOM CEeTKMU
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ABJISETCHS CIOCOOHOCTE MNpelylIpexmaTh IIOJIHOe IMIPOTATMBaHMe BOJIOKHA
yepes MHOTOCJIOMHYH JIeHTY B BaKyyMHOM KaMepe. B ofmeMm ciyuae
NPennouTUTesJIbHO, UYTOOH MeHbIle OIHOTO IIPOleHTa BOJIOKOH IIOJIHOCTLIO
IIPOXOONJIO yepes KPeIUp YOIy JIeHTY W ceTKy BO BpeM4d
fyMaromejiaTeJIbHOTO IIpollecca.

[[POHUIIAEMOCTE CETKM M3MEepSioT B  COOTBETCTBMM C  XOPOIIO
M3BECTHEMM B JaHHOM 0OJIacTM TexXHUKM OoO0OopyHoBaHMEM M MeTOoIaMu

WCIHTAaHMS, HaIpuMep, C MCIOJIb30BaHMeM npubopa muddpepeHIMaIbEHOTO

OaBJIeHMd OJIS WU3MEepeHMda BO3IOYXOIpoHMIlaeMoCcTM Frazier® (Frazier
Precision Instrument Company, Hagerstown, Maryland). B BapmuaHTax
BHIIIOJIHEHMSA MHOTOCJIOMHOM JIEHTH B COOTBETCTBMM C U30DpeTeHUeM
IPOHUIIAEMOCTL CEeTOUHOT'O HMWXHEeIO CJIOS COCTaBJIgeT II0 MeHbIeM Mepe
OpubansurTesbHO 350 kyd.dyT/vmu  (CEM) (9,91 w™3/mmu). B ©BoJjee
KOHKPETHEX BapMaHTaXxX BHIIOJHEHUSA IIPOHMIIAEMOCTE CETUaTOT'O HMKHETO
CJIOS COocCTaBJigeT OT OpubamsuTesbHOo 350 po npubimsmTesisHO 1200
kyO.byr/Mma (9,91-34 M3/MuH), ¥ B ecme 0oJiee KOHKPETHHX BapMaHTax
BHIIOJIHEHUSA T[IPOHUIIAEMOCTB CETUATOI'O HWXHEeT'O CJIOS COCTaBJIAeT OT
npubiansuresbHo 400 mo npubiamsuTesabHo 900 xyd.dyr/Mmu (11,3-25,5
M3/MMH) . B eme OOHMX BapMaHTax BHIIOJHEHMS NPOHUIIAEMOCTE CETUYaATOTO
HWXHEeT'O CJIOSA COCTaBJgeT OT Opubiu3uTessHO 500 mo OpUbIIM3UTEJIBEHO
600 ky®.dpyr/vMmu (14,2-17 M3/MuH) .

B Tabiuie 2 OpMBeOeHH KOHKPETHHE IIPMMEPH CTPYKTYPUPYIINX
CeToK, KOTOpPEHEe MOI'YT OBTE MCIOJBE30BAHH OJIS QOPMUPOBAHMSA HIMKXKHETO
CJIOST B MHOTOCJIOMHEX  KpenupylmmMx  JIeHTax B COOTBETCTBUM C
nzobpeTeHueM. Bce ceTkM, IOKa3aHHEe B Tabjguue 2, [OIPOMU3BOOUT

Albany International Corporation, Rochester, NH.

TABJIMIIA 2
o [InoTHOC | PasMep PasMep [IpoHMIlaeMOCTb

Adenka
HamMeHOBaHME T OCHOBEL yTKa (xy6.dyT/mMuH) ,

(cmM) 3

(cmM) (MM) (MM) (3 /1)

ElectroTech 55LD | 22 19 0,25 0,4 1000 (28,3)
U5076 15,5 17,5 0,35 0,35 640 (18,2)
J5076 33 34 0,17 0,2 625 (17,7)
FormTech 55LD 21 19 0,25 0,35 1200 (34,0)
FormTech 598 22 15 0,25 0,35 706 (20,0)
FormTech 36BG 15 16 0,40 0,40 558 (15,8)
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KoHKpeTHHEe MOpMMEepH MHOTOCJIOMHHX JeHT <C ceTkom Jb5076 B
KauyeCcTBe HWXHETO CJIOA [IpUBeleHH HMke. J5076 M3T0TOBJeHa U3
nosmsTuiieHTepedTasara (19T (PET)).

B KauecTBe aJIbTepPHATUBE ILJIETEHOM CeTKe B IOPYI'MX BapMaHTax
BHIIOJIHEHUSA MB00peTeHMsa HMWXHUNM CJIOM MHOTOCJIOVMHOM  Kpenupyolen
JIEHTH MOXeT OBTL BHIIOJIHEH M3 DSKCTPYIMPOBAHHOT'O TEepPMOILJIaCTUUYHOI'O
MaTepuala. B omimume oOT TIUOKMX TEPMOIUJIACTUUYHEX MaTepHralioB,
VCIIOJIE3YEMEIX IOJIA Q(OPMMPOBAHMA BepPXHEeTO CJoS U PacCMOTPEeHHBX
BHIIE, TEePMOIJIACTUUHEIY MaTepualJl, MUCIOJbL3YeMe OJI9 (opMUPOBAHUSA
HIKHET'O CJIOHA, IpelyCMOTpeH IJIS TOoTo, UTOOH NOpuOaTh I[IPOYHOCTH,
COIIPOTHUBJIIEHME PaCTAXKSHUD, OOJITOBEUHOCTL M T.IO. MHOTOCJIOMHOM
Kpenupyome JeHTe. IIpUMeps TepMOILJIACTUUHHX MaTepralloB, KOTOopHe
MOTYT OBTHL MCIOJB30BAHH IJI9 QOPMUPOBaAHMA HMXHETO CJIOSA, BRJIKOUAKT
OJIMS QUPHL, CONIOJINDOUPHL, NOJIMaMMIOE M CONOJIMaMUIH . KoHkpeTHEe
IpUMEPEL CJIOXHBIX oMU dUPOE, CONoOJIMBOUPOB, IOJIMaMUI OB "
CONONIMaMUIOOB, KOTOPHEE MOTYT OHTH MCIOJB30BAHE IOJ4 GOPMUPOBAHUA
HIXKHEeTO CJIOS, MOXHO HaiTM B YIIOMAHYTOM BHINe OYOJMKALMM IaTeHTHOMU
s3agBky US N 2010/0186913.

B KOHKpPEeTHHX BapMaHTax BHIIOJHeHUI u300peTeHua IIOT MoxeT
OHITHL MCIIOJIB30BaAH OJIA QOPMUPOBAHUA HSKCTPYIMPOBAHHOTO HWXHETO CJIo4d
MHOTOCJIOMHOM JieHTH. I[I9T mnOpencraejiageT coBoM XOpOoWo M3BECTHHM
IIPOUHHIN ¥ TUOKUM CJOXHBM IOJIMDOMP. B OPpYI'MX BapMaHTax BHIIOJHEHUS
HYTREL® (0BCcyXxIaBIMMC S BLIIE ) MOXeT OBITH MCIIOJIE30BaH oJid
bopMUPOBAHUS DSKCTPYIMPOBAHHOTO HWKHEIO CJIOS MHOTOCJIOMHOM JIEHTH.
CnelMaJIUCTy B IaHHOV o006JacTM TexXHUMKM OyOyT OUEeBUIHH aHaJIOTUUHLE
aJlbTepHaATUBHEIE MaTepUalitl, KOTOPpHE MOTYT OBTE MCIOJE30BAHE IJIg
GOPMUPOBAHUS HMXHETO CJIOA.

[lpM MCHOJBE30BaAHUM DBKCTPYIMPOBAHHOTO IIOJUMMEPHOTO MaTepuala
oA HIDKHET'O cJo4d OTBEPCTUS  MOTYT OHITH oBpasoBaHE CKBOS3b
IIOJIMMEPHEI MaTepMalJl TaKuM Xe ofpasoM, KaKMM CcOo3JalT OTBEpPCTUS B
BEPXHEM CJIoe, HalpuMep, OYTeM Ja3epHOTO CBEepPJIeHUd, BHCEUKU WU
MeXaHUUeCKOTO MIepdopUpOBaHMUd. [Io MeHBIIEM Mepe HeKOTOpHe U3
OTBEPCTUM B HIWKHEM CJIOe COBIIajalT C OTBEpPCTMAMM B BepxHeM CcJloe,
B pe3yJibTaTe UYero ofbechneuMpamT BO3MOXHOCTE BO3IOyXY I[IPOTeKaTh

uepes CTPYKTYPY MHOTOCJIOMHOM JIEHTH TaKuM Xe O@paBOM, Kark U’
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HVWXKHMM CJIOM IIJIETEHOM CeTKM JaeT BOBMOXHOCTL BO3IOYXY IIPOTeKaTh
yepes CTPYKTYPY MHOTOCJIOMHOM JieHTH. OTBepcTHUS B HMXHEM CJoe,
OOHaKO, He HOOJIXHBE OBTBH TaKOoI'O Xe pa3Mepa, KaK OTBEpPCTUSA B
BEepXHeM  CJIoe. OecTBUTEJILHO, UTOOH  YMEHBIIUTH IpoTATMBaHME
BOJIOKHa CIIOCOOO0OM, aHaJIOTMUHBEM CIOCO0Y B Cllydae CeTOUHOI'O HWXHEeTO
CJIOS, OTBEepPCTUA B HBKCTPYIMPOBAHHOM IIOJIMMEPHOM HMWXHEM CJIO€ MOTYT
OHTBL CYINEeCTBEHHO MeHbIle, UYeM OTBepCTMSA B BepxXHeM cJjoe. B obmeMm
ciyuae pas3Mep OTBEepCTHM B HMXHEM CJIoe MOXeT OBThL CKOPPEeKTUPOBAaH
Tak, uyTOOH  OaThb BO3MOXHOCTb omnpeleJleHHEIM OOBEeMaM  BO3OyXa
IPOXOIUTL Uepes JeHTy. Kpome Toro, Oo0JbIIOe UMCIIO OTBEPCTUM B
HIXXHEM CJIOe MOXeT COBIIalaThb C OTBepPCTHMEM B BepxXHeM cJjioe. BoJbmuM
IIOTOK BO3OYyXa MOXeT OHTL OPOTAHYT UYepe3 JEeHTY B BaKyyMHOM
KaMepe, ecqu OO0JIbIloe UUCIJIO OTBEepCTUM NpelyCMOTPeHO B HMXHeM cJoe
C TeM, UTOOH obecHneumMThb OOJIbllee CyMMapHOe XMBOE CeUueHUe B HUXKHEM
CJIOe OTHOCUTEJIEHO XMBOT'O CeUeHMHA B BEPXHEeM cCJoe. B To xe BpeMd
MCIOJIb30BaHMe  OoJIBIIOTO  uUMcJa OTBepCTHMM C  MeHbIeM ILJIomanbio
[IOIIEPEUYHOTO CEUEeHMSA YMEHBIAaeT KOJMUECTBO I[IPOTACKMBAaEMBIX BOJIOKOH
OTHOCUTEJIBHO OIOHOTO 00Jlee KPYIIHOT'O OTBEPCTUS B HWKHeEM cCJjloe. B
KOHKPETHOM BapMaHTe  OCYIEeCTBJIeHUA U300peTeHMd  OTBEPCTUS  BO
BTOPOM CJIO€ MMeKnT MaKCHMMaJIbHYK ILJoWlaldb IIOIIepedHoTo ceueHusd 350
MKM?, Tpujeranmyild K IpaHulle pas3mejia C IIePBHEM CJOEM.

Hapsany ¢ »TuM B  BapuaHTaxX  BHIIOJIHEHMA  M300peTeHud C
SKCTPYIMPOBAHHEIM IIOJIMMEPHEIM BEpPXHMM CJIOeM U BKCTPYIMPOBAaHHBM
[IOJIMMEPHBIM HIWXKHMM CJIOEM XapaKTepHOM OCOBeHHOCTBLI0 JIEHTH SBJISETCSH
OTHOIIeHMEe  ILJIoOmAaIM IIOIePeuHOoT'0 CeUeHMsS OTBEepCTUM B BepxHeM
[IOBEPXHOCTM, O0O0Opas30BaHHOM BEepXHUM CJIOeM, K IJIomaIM IIOIepedHOoTo
CeueHMS OTBEpPCTUM B HWXHEeM I[IOBEepxXHOCTM, OO0pa30BaHHOW  HIMWKHUM
cjoeM. B  BapuaHTax BHIIOJHeHUS M300peTeHMsa OTHOIeHMe ILjlomamen
IIOIIEPEeUHEX CeUeHUNM BepPXHUX U HWKHMX OTBEepCTHMM HaxXOOMUTCS B
MHTepBaJjle OT OpubimsmTesibkHO 1 1no npubimsmuresisHO 48. B 0Dojiee
KOHKPE THBIX BapMaHTax BHIIIOJIHEHU A 2TO OTHOIMEHNE COCTaBJIAET
OpubInU3nUTeJJtkHO oT 4 1nmo 8. B  eme 0oJjiee KOHKPETHHX BapuaHTax
BHIIOJIHEHUSS OTHOIIEHME PaBHO NPUOIM3UTENBEHO 5.

CymecTByOT opyrue MaTepWaJlHl, KOTOPHE MOTYT OHITH
VICIIOJIE 30BAaHE oJis bopMMpPOBaHMA HWXHET O cJjoda B KauecTBe

aJlbTEPHATWMBEL [JIeTeHOM’ ceTKe n SKCTPYIVMPOBaAHHOMY ITOJIVIMEPHOMY
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CJIoK, ONMCAHHEX  BHIIE. Hanpuwmep, B BapuaHTe OCYIeCTBJIEHNUA
n300peTeHMUsa, HWKHMM CJIOM MOXeT OHTH BHIIOJHEH M3 MeTaJlJIMueCKUX
MaTepraJioB, ¥, B YaCTHOCTM, M3 MeTaJlJIMUEeCKOM IIOXOXEeM Ha pelleTKy
CTPYKTYPH. MeTajiMueckKas pelleTKa oOOeclleuMBaeT CBOMCTBa IPOUYHOCTH
¥ TUMOKOCTM MHOTOCJIOMHOM JI€HTH TakuM Xe ofpa3oM, Kak ceTka U
SKCTPYIMPOBAHHEI I[IOJIMMEPHEIM CJIO¥, ONMCaHHEEe Brme. KpomMe Toro,
MeTaJlIMdecKas pemeTka QYHKIMOHMPYeT  Tak, UTO IOpenylpexnacT
IpOoTacCKMBaHMe LEeJUJIJIO3HEIX BOJIOKOH Uepes JIEHTOUHYKR CTPYKTYPY
TakuM Xe obpas3oM, KakK IlJIeTeHasd CeTKa M BKCTPYyIMPOBAaHHEE
[IOJIMMEPHEIE MaTepualJibl, ONMCAaHHEE BhHIle. Elle OOHMM aJibTepPHATHBHEM
MaTepraJioM, KOTOPHM MOXeT OHTHL MCIOJb30BaH a9 GQOpPMMPOBaHUSA
HIDKHETO CJIOSA, HABISAeTCH CBEPXIPOUHHNM BOJIOKOHHEM MaTepHuall, TaKou
Kak MaTepual, IOJIYyYeHHEIN ns napa-apaMuUIHEX CUHTEeTUYEeCKUX
BOJIOKOH. CBEpPXIIPOUYHHE BOJIOKHA MOT'YT OTJIMYATECH  OT CeToK,
ONMCAHHEX BHIIe, TeM, UYTO OHM He IIepellJlIeTeHH BMeCTe, HO BCe elle
CrioCcOoOHE (QOPMMPOBATE IIPOUHEM M TITHUOKMM HWXKHUNM cJoM. CheumaJMCcT B
DaHHOM OB0JlacTM TexXHUKM OymeT CcIocofeH paclo3HaThb U IOpyTHUe
aJIbTepHaTUMBHEE MaTepMalJltl, KOTOpPHe MOTyT oO0ecCleurBaThL CRBOMCTRA
HIDKHETO CJIOS MHOTOCJIOMHOM JIEHTEH, OIMCAHHOM B IaHHOM INOKYMeHTE.

MHOT'OCJIONMHAST CTPYKTYpPa

MHOTOCJIOMHYIO JIEHTY B COOTBETCTBUM C MU300peTeHMEeM II0JIydaloT
IyTeM COeIMHEHMSA OINMCAHHEX BEHIIE BepxXHeI'0 M HWXHero cJjioeB. Kak
OymeT TIOHATHO M3 OIMCAaHMA HacToAmeIro Uu300peTeHrd, COelMHEHME
MeXxOy  CJIOAMM  MOXeT OHTb HOOCTUIHYTO C  MCIOJIB30BaHMEM psAna
Pa3JIMUHEIX MEeTOINOB, HEKOTOPEE U3 KOTOPHX OyIOyT OINMCaHH O0oJee
[IOJIHO HUXe.

OUT'.3A 1mpencTaBJgeT CcoOOM BUIO IIONEepPeduHOTo CeueHMsa YacTHu
MHOTOCJIOMHOM Kpenupykmen JeHTH 400 B COOTBETCTBUM C BapMaHTOM
ocymecTBJIeHUS HU300peTeHusa. JleHTa 400 BKIOUAET I[NOJIMMEPHHM BepXHUN
cyomm 402 m ceTUdaTEM HWKHUM cJjo¥ 404. ToJIMMepHHN BepxHMM cjom 402
obpasyeT BepxHOL HoBepxHOoCTh 408 JgeHTn 400, Ha KOTOPOM IIOJIOTHO
KpelupyrT BO BpeMd OllepalMM KpelupobBaHMA OyMaronejlaTeJIbHOT'O
criocoba. OrTeepcTHe 406 [nojiydawT B IIOJMMEPHOM BepxHeM cJjioe 402,
Kak OIIMCaHO BHIIIE . CilenyerT OTMETUTE , yTo oTBEpCTHUE 406
[IPpOCTHUPAaeTCsa UYepe3 TOJIMHY IIOJIMMEPHOTO BepxHero cjosga 402 ot

BepxHel MoBepxHoCcTH 408 K IIOBEepPXHOCTH, oOOpalleHHOM K CceTuaToMy
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HIKHeMy cJiolo 404, Tak kak ceTuaTHM HwkHMM cJom 404 wmMeer
OIpelleJIEHHYI I[IPOHUIIAEMOCTL, MOXeT OHTH [IPMJIOXEH BaKyyM K CTOPOHE
[JIETEHOTO CeTuaToro HmkHero cJjosa 404  JgienTtsr 400, u, TaKUM
obpaszoM, IMNPOTAHYTH IIOTOK BO3IOyxa uepe3 oTeepcTue 406 M IJIeTEHHM
ceTuyaTHEM HWKHMM cjor 404. Bo BpeMAa olepallMM KPenMpoBaHUA C
MCIIOJIb30BaHVEM  JIEHTH 400 11,eJUJTI0JIO 3HELE BOJIOKHa nus3 [IOJIOTHAa
BTATUMBaAKT B OTBepcTue 406 B TIIOJIMMEPHOM BepxHeM cJjioe 402, dUTo
OIPUBOIUT K KYIIOJIOOOpas3HOM CTPYKTYpe, COOpMOBAHHOM B IIOJIOTHe (Kak
BymeT ©OoJiee MNMOOpPOOHO ONMCAHO HMXe). Takxe MOXeT OHTH MCIOJBL30BaH
BaKyyM, 4YTOOHB BTHHYTE IIOJIOTHO B OTBepcTue 406.

OUT'.3B mOpencTaBJigeT coBoM BUO CBepxy JeHTH 400 npu B3TJIALE
BHM3 Ha Y4YacToOK C oTeBepcTueM 406, T1nokazaHHOM Ha OUI'.3A. Kak
BMIOIHO M3 OUI'.3A u 3B, XxX0oT4d ILJIETEHHM CeTUuaTHM HWKHUM cJjon 404
[IO3BOJIAET BaKyyMy IIPOXOIUTL uepes JeHTy 400, I[JeTeHHM CeTyaTHM
HxkHUM cJjor 404 Taxxe 200eKTHMBHO OJOKMpPYyeT oTBepcTue 406 B
BepxHeM cJioe. To ecThb ILJIeTeHHBM CceTuaTEM HWKHMM cJgon 404 1o
CymeCTRBY  IpPelOoCTaBJISET  MHOXECTBO OTBEpPCTUH, KOTOPHE VIMET
MeHBIIYK IJIoMalb IIOIIEpedYHOT'0 CeueHusd, IIpWIeraniyrn K I'paHule
pasieijyla MexXIOy 5SKCTPYIMPOBAHHEIM IIOJIMMEPHEIM BepxXHUM cJjoeM 402 wu
[JIETEHHM CeTYaThM HIWKHMM cJoeM 404, TakuM o6pasoM, ILJIETEeHHM
ceTuaTHEMN HVDKHU cJon 404 MOXET B 3HAUNTEJILHOM CTeleHu
IPENATCTBOBATE LEJJINJIO3HEM BOJIOKHAM IIPOXOOUTH uYepes JeHTy 400.
Kak omnmMcaHO BHIle, IJIETEHHM CeTuaTHM HWkHMM cJjor 404  Takxe
npunaeT JeHTe 400 IPOYHOCTL, IOOJTIOBEUHOCTL M YCTOMUMBOCTL.

OUT'.4A 1mpeIcTaBJgeT CcoOoM BUIO IIONEepeduHOTIo CeueHMsa YacTHu
MHOTOCJIOMHOM Kpelupyomet JeHTE 500 B COOTBETCTBMM C BapMaHTOM
OCYIEeCTBJeHUS WM300peTeHUd, KoTopasd BKJIOYAET DSKCTPYIMPOBAHHBIM
IOJIMMEPHEM BepxHUM cJo 502 M sSKCTPYIMPOBAHHHY IIOJVMEPHHM HVDKHUMN
cJjom 504. [TIOJIMMEPHEI  BEepPXHUMN cJjon 502 obpaszyeT BEPXHIOD
moBepxHOoCTL 508, Ha KOToOpOM kpenmpyboT OyMaroobpasyilee IIOJIOTHO.
B 3TOM BapuaHTe OCYmMEeCTBJIeHUMA OTBepcTMe 506 B IMOJMMEPHOM BeEpPXHEM
ciioe 502 coBMemleHO C TpeMda oTBepcTuavMm 510 B HMXHeM cJoe. Kak
BMIHO Ha BUIe CBepxy 4YacTu JieHTH 500, mnokasaHHOM Ha OUI'.4B (co
CCRUIKOM Ha OUI'.4A), oTeepcTua 510 B MNOJMMEpPHOM HIkHeM cJjoe 504
VMET CYIeCTBEHHO MeHbBIIee IIOIepeyuHoe CceueHusa, uYeM oTeepcTue 506

B IIOJIMMEPHOM BepxHeM cJoe 502. To ecCcTh IIOJMMEPHBI HWKHUM CJIOMT
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504 pBrJOUaeT MHOXeCTBO oOTBepcTuy 510, wuMeomMxX MeHBIY ILJIOMalb
[IOIIEPEYHOTO  CeueHud, INPUMEKAKIYD K I'paHulle pas3nejla Mexny
[IOJIMMEPHEIM BepXHUM cJjioeM 502 UM HNOJIMMEPHHM HIWKHMM cjioeM 504. 310
[IO3BOJISAET SKCTPYIOIUPOBAHHOMY [NOJIMMEPHOMY HIVDKHEMY CJIOK 504
OYHKUMOHMPOBATH Tak, uTo 1o CYIEeCTBY OH openyrnpexnaeT
IPOTATMBaHME BOJIOKHA Uepes CTPYKTYPY JIEHTH TaKMM Xe o0pasoM, Kak
IJIeTEeHHY CeTYaTHM HWKHMM CJIOVM, OIMCAaHHHY Bbme. ClegyeT OTMEeTHUTH,
UTO, KaK yKasHBaJIOCh BHIIE, B aJIbTEPHATUBHHX BapMaHTaxX BHIIOJHEHUA
OOHO OTBEPCTME B DHSKCTPYIMPOBAHHOM IIOJIMMEPHOM HIMWXHeM cJjoe 504
MOXeT OHTB COBMENeHO C oTeepcTHeM 506 B 5BKCTPYIVMPOBAHHOM
[IOJIMMEPHOM  BEepXHEM  CJioe 502. QakTUUuecKHu  Jodoe KOJIMYECTBO
OTBEPCTUM MOXeT OHTL 00pa30BaHO B IIOJIMMEPHOM HWkHeM cJjioe 504 mid
KaXOoI'0 OTBEPCTUS B IIOJMMEPHOM BepxHeM cJjioe 502.

OrBepcTmsa 406, 506 m 510 B DSKCTPYOIUPOBAHHHX IIOJIMMEPHEIX
cynoax B JieHTax 400 m 500 4BJIAKRTCA TakKMMM, UYTO CTEHKM OTBEPCTUM
4060, 506 m 510 mpocTuUpanTCHd IIePIeHIVKYJIAPHO I[IOBEPXHOCTAM JIEHT
400 m 500. OmHako B IpyTMX BapMaHTax BHIIOJIHEHMS CTEeHKM OTBepCTUN
400, 506 u 510 MOTYT OBITH BEIIIOJIHEHHL  [IPU PasHBIX  yIJulax
OTHOCUTEJILHO I[IOBEPXHOCTEM JeHT. YroJj oTeBepctum 406, 506 m 510
MOXeT OHTbL BHOpaH ¥ BHIIOJHEH IIpM QOPMUPOBaAHMM OTBEpPCTUA C
IIOMOIBID TaKMX MeTOHOOB, Kak Jla3epHOoe CBepJieHMe, BHCEUKa WK
MexXaHMuecKoe IIepdoprpoOBaHUE. B KOHKPEeTHHX IOpuMepax OOKOBEE

CTEHKM MMeT YIJIEI OT NOpubianmsuTesibHO 60 mo npubiaumsuresbHo 90° u

foJjlee KOHKPETHO OT INOpUOIM3UTEJILHO 75 @»o NpudiIM3uTesbHO 85°.

OmHakKo B aJIb TEPHaATMBHEIX KOH@MPypaHMHX YI'0JI DOKOBEIX CTEHOK MOXeT

OHTE OoJiblle uYeM OpubamsuTessrHo 90°. CilemyeT o0paTUTL BHMMaHMKE,

dTo YI'OJI OOKOBEX CTEeHOK, Ha KOTOpHﬁ CChIJIaTCHA B HacCTOoAIleM

OOKYMEHTE, M3MEepAKnT TaK, Kak o003HaueHO YIJIOM o Ha OUI'.3A.

Ciiou MHOT'OCJIOVHOM JIEHTH B COOTBETCTBUU c HaCTO AIM
nzobpeTeHreM MOTYT OBTL COEOMHEHH BMecTe JIOOHM CIOCOOOM, KOTOPHM
ofecreurMBaeT OOCTATOUHO [IPOUHOEe COelMHeHMVe MeXIy CJOAMM, UTOOH
[IO3BOJIUTH VICIIOJIb30BaHME MHOT'OCJIOMHOM Kpenupyomen JIEHTH B
OyMaromejylaTeJIbHOM IIpollecce. B  HEeKOTOPHX BapMaHTax BHIIOJIHEHUSI
CJIOM COeOMHAKT BMeCcTe C IIOMOIEBK XMMUUEeCKUX CpencTsB, HanopuMmep, cC

MCIIOJIE30BaHUEM  KJed. KOHKpeTHHY  HOpUMep  KJIeeBOM  CTPYKTYPH,
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KoTopasag MoTJla O OHTBL MCIHOJB30BaHa IJIS COeIVMHEeHMS  CJIOeB,
npencTaBJIgeT cobom IBYXCTOPOHHKI JINTIKYIO JIEHTY . B OIpYyTUx
BapMaHTax BHIIOJHEHMSA CJIOM MOTYT OHTH COeIOMHEeHH BMEeCTe C IIOMOIMbI0
MexXaHUUeCKHUX CpeIncTB, HanopuMep, c VCIIOJIL30BaHMEeM  3aCTexXKu
KIIUITYUKa» . B eme OIOHMX IpyI'MX BapMaHTax  BHIIOJIHEHUSA  CJIOU

MHOT'OCJIOMHOM JIEHTEI MOTYT OHITE COeIMHEHEI C IIOMOIIEBIO TakoM

TEeXHOJIOTUN, KakK TerJioBasd cBapka n JlazepHoe CILIaBJIEHUE .
CrienmajmcT B OaHHOM obiacTu TEeXHUKU dynmeT YUUTHEBATH
MHOT'OUMCJIEHHEIE METOIE JaMMHUPOBaAHMA, KOTOPHE MOTYT OBITH

MCIOJIL30BaHH  OJIA  COeIMHeHMSA  CJOeR, ONMCaHHHIX B  HaCTOAMEM
OOKYMEHTe, C TOoJIydeHMeM MHOTOCJIOMHOM JIeHTH.

XOTsA BapMaHTH BHIIOJHEHUS MHOTOCJIOMHOM JIEHTH, M300paXeHHHe
Ha OWUI'.3A, 3B, 4A u 4B, BKJIKYAKLT OBa OTIOEJBHEX CJIOS, B IPYIUX
BapMaHTaXx BHIIOJIHEHUS MOXeT OHTH NPelyCMOTPpeH OOMNOJHUTEJLHEM CJION
MeXIY BEPXHMM U HIWKHUM CJIOSMM, I[IOKa3aHHHMM Ha Ourypax. Hanpumep,
OOTIOJIHUTEJILHEM CJIOM MOXeT OBTL PaclOJIOXKEeH MeXIYy BEpPXHMM U HWKHUM
CJIOAMM, OIMCaHHBMM BHIIe, UTOOH CO30aThk JONOJIHUTEJIEHE Oapbep,
KOTOPEM, XOTA M TIIO3BOJISET BO3OYyXY I[NIPOXOAUTL Uepes JIeHTY,
IPpelATCTBYET NPOTATMBAHMI BOJIOKHA UYepes JIEHTOUYHYKD CTPYKTYypy. B
OIPYyTUX BapMaHTax BHIIIOJIHEHU A cpencTea, JICIIOJIb 3y EMEIE 0JId
COeNMHEHMS BEPXHeI'0 UM HWKHeI'O CJIOeB BMeCTe, MOXeT OHTL BHIIOJIHEHE
Kak TOIIOJIHUTeJIb HEM CJION. Hanpuwmep, KJIeeBOM cJIon MOXeT
NpeIncTaBJIATE COOOM TpeTuM CJIo¥, KOTOPHM HaxXOIUTCA MeXIy BepxXHUM
CJIOEM M HWXHUM CJIOEM.

Obmasa TOJIIMHA MHOT'OCJIOMHOM JIEHTEH B COOTBETCTBUMU C
nz3obpeTeHueM MOXeT BHTE CKOPPEKTUPOBaHAa non KOHKPETHYI
ByMaromelaTeJIbHYylD MallMHy M KOHKPETHHM OyMaromelslaTeJIbHHM [OIpollecc,
B KOTOPHX MCIOJBL3YIT MHOTOCJIOVMHYK JIEHTY. B HEeKOTOPHX BapMaHTax
BHIIIOJIHEHMSA 00mas TOJIMMHA JIEHTH COCTaBJIsgeT OT nOpubim3utesabHo 0,5
0o npubamsmuTessHO 2,0 cM. B BapmaHTax BHIIOJHEeHMS U300peTeHUd,
KOTOPHEE BKJOUAKT IIJIETEHHM CeTUaTHY HWKHUM CJOV OOJIBIYyK YacThb OT
ofmen TOJIIMHE ~ MHOTOCJIOMHOM  JIEHTH  CO3JaeT SKCTPYIVPOBaHHEMN
IIOJIMMEPHEM BepxXHUM CJIOM. B BapMaHTax BHIIOJIHEHMSA U300peTeHuU4d,
KOTOPEE BKJIOUALT BKCTPYIMPOBAHHEHE I[IOJIMMEPHHE BEPXHUM U HWKHUN
CJIOM, TOJIIMHa KaXOoT'o M3 IBYyX CJIOEBR MOXeT OHTH BHOpaHa [0

XKeJIaHNMIO .
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Kak of6cyxOaJloCk BHINe, IIPEeMMYIIEeCTBO MHOTOCJIOMHOM JIEHTOUHOM
CTPYKTYPH COCTOUT B TOM, uTo [IPOYHOCTE, COIIPOTHUBJIIEHUE
PacTsaXeHNI, pa3MepHasd CTabOuJIBHOCTE W OOJI'OBEUHOCTHL JIEHTH MOTYT
OBITE OOecIieueHH C IIOMOMBI OOHOTO M3 CJIOEB, B TO BpeMd KaK IOpyIoun
cJIoM  He OOoJIKeH 00g3aTesIbHO BHOCUTE BKJIan B D2TM  [IapaMeTpH.
JOJITOBEUHOCTE MHOTOCJIOMHEIX JIEHTOUHHX MaTepMraJlOB B COOTBETCTBUMU C
nzobpeTeHMeM CpPaBHMBAKT C JOJITOBEUHOCTLI OPYTIMX I[IOTeHLMAaJIbHHX
MaTepMrajioB, oOpal3ynmmMx JeHTy. B 2TOM MCHOHEHTAaHMM OOJITOBEUHOCTDH
JIEHTOUHEBIX MaTepHraJioB OLIEHUBAIT KOJIMUEeCTBEHHO B 3HAUEHUAX
[IPOYHOCTM Ha pas3Iup MaTepuaJioB. Kak OyIoeT I[IOHATHO CIeUuaJIMCTy B
OaHHOM  oBJjlacTu  TexXHUKHU, KOMOMHALIMA  XOpOolley  MIPOYHOCTU  IIPpU
PacTSXKeHUNM ¥ XOPOWMX VYIPYIMX CBOMCTB IIPMBOOIMT K MaTepualy C
BHICOKOM IIPOYHOCTBLI0 Ha pasIiup. I[IpoBedeHH MCIBETAHMA IIPOYHOCTM Ha
pazivnp ceMr oOOpa3lLoB JEHTOUHEIX MaTepMaJiOB BepXHeT'o U HMKHETO
cyjos4d, ONIMCAHHBEIX  BHIIE. Taxkxe  OlleHeHa IIPOYHOCTE Ha pa3aup
CTPYKTYPUPYIIEN CeTKM, MCIOJL3YyeMOM IJIA ollepalluM KpelIupOoBaHUA.
IO1g »THUX WCIOHTaHUM paspaboTaHa MeTOOMKa, UYaCcTUMUYHO OCHOBAHHAaA Ha
craHmapTe I1SO 34-1 (Tear Strength of Rubber, Vulcanized or
Thermoplastic- Part 1: Trouser, Angle and Crescent; I[IpoYHOCTL Ha
pasinp Kayudyka, BYJKAHM30BaHHOTO WM TepMOIlJlaCTUMUHOTO - YacTe 1:
Pa3IBOEHHHN pPa3pPHB, HaOpe3 II0I MIPAMBIM YIJIOM, I[IOUKOBUIHEM oOpas3ell
C HaIpe3OM B ILIeHTpe) . VCroJsb3yIRT  OBYXKOJIOHHYK  HAaCTOJIBHYIO
YHUBEPCAJIBHYI MCIETATEJEHYID CUCTEMY Instron® 5966 (Instron Corp.,
Norwood, Massachusetts) wu nporpamMHoe ofecrneuenmue BlueHill 3
Software (Trakxe Instron Corp., Norwood, Massachusetts). Bce
UCHBEITAHYA Ha pasiup IOpOoBOOAT MOIpM CckopocTu 2 morMm/mmu (5,08
cM/MHUH) (uro oTaMUaeTcd OT CTaHzjapTa I1SO 34-1, B KOTOPOM
UCIIOJIB3YIOT CKOPOCThs 4 morM/MuH (10,16 cM/MMH) ) OIS YVIJIMHEHUS IIPpU
pazoupe B 1 movM (2,54 cM) Opu cpelHeM Harpy3Ke, 3allMCHBaeMOM B
dyHTax.

IOaHHEEe 1[I0 of0Opa3laM M MX IIPOYHOCTM Ha pas3gup B MH um IIH
IIpMEeneHH B Tabiauie 3. CilenyeT OTMETUTEH, uyTOo O0BOO3HaueHMe
«XOoJIoCTOM» mJjsa ofbpaslla o3HauvaerT, uyro oBpa3ell He  CHaOXeH
OTBepPCTUAMM, a OODO3HaUeHMe KIIPOTOTUII» O3HauaeT, UYTo obpasel ele

He OBJI M3TOTOBRJIEH B BUIe OeCKOHEUHHM JIEHTOUHOM CTPYKTYPH, a
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CKOpee MNpencTaByigeT CcoBOM TOJLKO JIEHTOUHHIM MaTepualyl B MCIHTYEMOM

obpaslie.

Cerxkm A M B HOpencraBiglT

coBol ILJIeTeHLle

CTPYKTYPH,

KOHOUTYPUPOBAHHEE IJIS KpelMpOoBaHMA B OyMaronejlaTesJIbHOM IIpollecce.

TABJIMIIA 3
MH-IlpouHOCTE Ha [NH-IIpoyHOCTE Ha
pasonp pasoup
OSpasen Komnosyip1s (CpepgHsisi HarpyBka, (CpepgHsisi HarpyBka,
byHT (KT)) byHT (KT))
0,70 Mmm IIST
1 (X0M6CTOMH) 9,43 (4,23) 5,3 (2,40)
0,70 Mmm IIST
2 (HpoToTun) 8,15 (3,70) 7,36 (3,34)
3 1,00 mm HYTREL® | 54 75 (g,108) 19,505 (8,845)
(xoJocTOn)
0,50 Mm IIST
4 (%010CTO) 3,017 (1,368) 2,04 (0,93)
CeTka A
5 20,78 (9,43) 16,26 (7,38)
6 Cerxa B 175 (79,38) 175 (79,38)
Kak MOXHO YBUIETH M3 pPe3yJIbTaTOB, IIPelCTaBJIEHHEX B Tabjulle
3, CeTKM ¥ MaTepuaJl HYTREL® mMenT 3HauMTeJ LHO OoJjee BEICOKVYIO
[IPOUHOCTE Ha pasnup, dYeM IIOT DOJMMEpPHEEe MaTepMualJkl. Kak OIMCAaHO
BHIIE, CJIOW IJIETEeHOM CEeTKM WM SKCTPYIUMPOBAHHOTO MaTepuasia HYTREL®
MOXeT OHITH MCIIOJIE30BaH onig dopMUPOBAHUA OIOHOTO nus CJIOEB

MHOT'OCJIOMHOM JIEHTEI B COOTBETCTBHMIM C HaCTOAIIMM MBO@peTeHMeM.

OBmasa MOPOYHOCTHL Ha pas3Iup MHOT'OCJOMHOM JIEHTOUHOM CTPYKTYPH OyIeT

Hens0exHO II0 MeHbIeM Mepe TakKoM Xe BHCOKOM, Kak y Jiodoro us3

cjioeR. TakuM oOpasoM, MHOTOCJIOMHEIE JIeHTEH, KOTOPHE BKJIOUAKT CJIOMU
[JIETEHOM CeTKM WM CJIOM BSKCTPYAMPOBAaHHOTO MaTepuajia HYTREL®,
OynyT IOpMIaBaThb XOPOWYK IIPOYHOCTL Ha paslvp He3aBUCUMO OT
MaTepMrasa, MCIOJbB3YyeMOoTo OJ4 GOpMMPOBAHMA IOPYTOTO  CJIOA WU

IPpYyI'MX CJIOEB.

Kak oTMeuaJIOCk BHIIE, BapPMaHTEl BHIIOJIHEHMA MSO@peTeHMH MOTWYT

BKJIOUATL DSKCTPYOIMPOBAHHHY T[IOJUYPETHOBHM BEePXHUM CJIOM U ILJIeTeHHM

CeTOUHHEM HWKHWM cCJo¥. I[lpoBemeHa oOlleHKa IPOYHOCTM Ha pas3iup B MH

TaKMX KOM@MHaHMﬁ, a TaKXe IIpOoBelIceHO CpaBHeHHMe C IIPOYHOCTEI Ha

pazoup B MH IUJIeTEHOM CTPYKTYPMPYIIEX CeTKM, MCIOJbL3YEMOM B

OolIlepalM KpellMpOBaHMA. VICIIOJIE3YIT TOT Xe MeTOIn MCIHTAaHMI, KakK U

B BEIIEYTIIOMAHY THIX MCIIEHITaHMAX . B STHUX VMCIITEITaHMAX o@paBeu 1

npencTaBjgeT cofoM IBYXCJOMHYH JIEHTOUHYIO

CTPYKTYPY C BeEpXHUM
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cjoeM ToJmmyHOM 0,5 MM M3 BKCTPYOAMPOBAHHOTO IIOJMYypeTaHa, MWMeKlVM
oTBepcTMa 1,2 MM. HWKHMM CJOM OpedcTaBJIgeT CcoOo¥ ILJIETEeHYID CeTKYy
J5076, npomspomuMyl Albany International, xXapaKTepUCTUKM KOTOPOM
MOTYT OBITH HalOeHH BHIILE . Obpasel 2 npencraBJigeT coboun
OBYXCJIOMHYID JIEHTOUHYI CTPYKTYPY C BepxXHUM cJjoeM TojummuHoM 1,0 MM
U3 DBKCTPYIMPOBAHHOTO IIOJMypeTaHa, HWMeKIuM OoTBepCcTud 1,2 MM, U
cerxkor J5076 B KauecTBe HMXHeTO cJosg. I[IPOUHOCTEL Ha pasiup CcaMom
cerkrm Jb076 Takxe OlLleHeHa B Buie ob6pazua 3. Pe3yJbTaTH DTHUX

WCIHTAaHWM [OpelcTaBJIeHH B Tabjuile 4.

TABJIVMIIA 4
OBpasery (CpeI‘fH‘;I;DOP:-I;C;;’I:K :a §ya:f Mf)KI') )
N 12,2 (5,53)
2 15,8 (7,17)
3 9,7 (4,4)

Kak MOXHO yBMIETbH M3 ITaHHHX Tabjguuel 4, MHOTOCJOMHAaMA
JIEHTOUHAad CTPYKTypa C DSKCTPYIMPOBAHHEM I[IOJIUYPETAHOBEM BEpPXHUM
cjoeM M IJIETeHBM CEeTOUHHM HMXHMM CJIOeM MMeeT IIPeBOCXOOHVYIO
IIPOYHOCTE Ha pas3noup. IlIpM pacCMOTPEeHMM POUHOCTM Ha pas3dvp TOJBbKO
[IJIETEHOW CeTKM MOXHO VYVBMIEThH, UYTOo OOJIbMYK dYacTb I[IPOYHOCTM Ha
pa3aup JIeHTOUHOM CTPYKTYPH HaeT IJIeTeHasd CceTKa. 9OKCTPYyIMPOBAaHHBM
noJmypeTaH obecrneurBaeT [OIPOMNOPLUMOHAJBEHO MEHBIIYD IIPOYHOCTH Ha
pasivp MHOTOCJIOMHOM JIEHTOUHOM CTPYKTYypPH. TeM He MeHee, XOTSA
SKCTPYIUPOBAHHEM IIOJIMYPETAHOBHM CJo¥ caM 1o cebe He UMeeT
OOCTATOUHHX IIPOUHOCTHM, COIPOTHUBJIEHMS PACTIKEeHUID M OOJITOBEUHOCTU
B 3HAUEHMAX IIPOUYHOCTM Ha pa3oup, KaK BUIOHO M3 OaHHHEX Tadjauus 4,
KoT'Ia MUCHOJL3YIT MHOTOCJIOMHYID CTPYKTYPY C DSKCTPYIMPOBAHHEM
[IOJIMYPETAHOBHM CJIOEM U CJIOeM IJIeTeHOM CeTKM, MOXeT OHTL IIoJIyueHa
OOCTATOUHO IOJITOBeUHad JIeHTouHas CTPYKTypa.

B Tabjauiie 5 IpencTaBJIeHE CBOMCTBa BOCBMMU IIPUMEPOB
MHOT'OCJIOMHEIX JIeHT, KOTOpPHE BBIIIOJIHEHEH B COOTBEeTCTBUU c
nzobpeTenreM. JleHTH 1 ¥ 2 ¥UMelT @OBa I[IOJMMEPHHX CJIOS B CBOeln
CTPYKTYpE. JleHTH 3-8 MMET BEepXHUE cJioun, obpasoBaHHEE U3
nosmypetTasHa (IIY (PUR)), u HwkHMe cCJou, obOpaszoBaHHHEe u3 3T ceTkwu
J5076, npomseomumom Albany International (ommcasHa Brme) . Tabiaula

5 T1okas3BBaeT XapaKTepCTMKNU OTBepCTI/HZ B BepXHEeM CJIoe (TO ecTb
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KCTOPOHEI JMcTa») Kaxgom JICHTEI, TarkVe KakK IJiomangy IIOIIepedHOI'O
CedeHN1Aa, OO BEME OTBepCTMﬁ M YIJIEL OOKOBEX CTEHOK OTBepCTMﬁ. B
Tabimile 5 Takxe InpencTraBJIEHE XapPaKTepPUCTUKNU OTBepCTMﬁ B HIMXHEM

CcJioe (TO ecCcThb KCTOPOHEL BO3OYyXa») .
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TABJIMIIA 5
JlenTra 1 JlerTa 1 JlerTa 2 JlenTra 2
o . . . o JleuTa JleuTa JleuTa JlenTa JlenTa JlenTa
CeoncrTeBa (BepxHMI (HMXHUN (BepxHMN ( HVKHUN 3 4 5 6 7 8
ciaon) cJion) cJgon) cJgon)
MaTepnaJl BEepXHero cJjiod 13T - Iy - Iy Iy Iy ny Iy Iy
MaTepmall HUXHETO CJIOS - IIaT - IIaT CeTka CeTka CeTka CeTka CeTka CeTka
IMamMeTp OTBEPCTMA CTOPOHH 2,41 0,65 2,50 0,69 2,40 2,53 2,54 3,00 1,43 1,65
Jmcra B IIH (Mm)
lameTp OTBEpCTMA CTOPOHEH 2,41 0,63 2,50 0,69 2,40 2,53 2,64 3,00 1,62 1,67
Jucra B MH (MMm)
OTHoWeHMe IOuaMeTpoB OTBepCTI/If/'I 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 0,9 1,0
CcTOpOHH JucTa I[TH/MH
[ljomany MONEpPeyvHOTO CeueHMU 4,57 0,32 4,91 0,37 4,53 5,02 5,27 7,07 1,81 2,17
OTBEepPCTUS CTOPOHH JucTa (MM?)
KuBoe ceduenme oTBepCTUN 73,6 64,1 82,7 64,5 80,0 66,9 67,5 79,3 79,3 76,4
CTOPOHEL JUCTa, %
IMamMeTp OTBEPCTMA CTOPOHH 1,91 0,35 2,08 0,36 2,0 1,96 1,98 2,41 1,04 1,07
BosOoyxa B IIH (mMm)
lMamMeTp OTBEPCTUA CTOPOHH 1,91 0,35 2,08 0,36 2,0 1,96 1,98 2,41 1,13 1,07
BosOyxa B MH (mMm)
OTHolmeHMe OMaMeTpPpOR OTBepCTI/HZ 1’0 1’0 1’0 1’0 1’0 1’0 1’0 1’0 0’9 1’0
CTOPOHH BO3ayxa I[IH/MH
[Inomanb MNONEePeduHOTO CeueHUSd
OTBEpCTMA CTOPOHH BO3IyXa 2,85 0,10 3,41 0,10 3,14 3,03 3,08 4,57 0,92 0,89
(mm2)
KnBoe cedeHme oTBepCTUN 45,9 19,0 57,4 17,3 55,5 40,4 42,9 43,7 40,3 31,5
CTOPOHEl BO3OyXa, 9%
OTHoOmEeHMe XMBHX CeueHUM
(cropona smcTa)/ (cropoHa 1,6 3,4 1,4 3,7 1,4 1,7 1,7 1,5 2,0 2,4
BO3OYXa)
Yron Goxopoit crenku B IIH 1 69,0 73,1 67 72 68,1 | 74,3 |74,4 |78,9 |66,4 75,1
(rpan)
yron GokoBon cTeHku B IIH 2 69,0 73,1 67 72 68,1 |74,3 |74,4 |78,9 |71,5 72,4
(rpan)
Yrosn Goxopoit crenku B MH 1 69,0 73,1 70 72 68,1 | 74,3 |71,7 |78,9 |63,9 73,2
(rpan)
Yron GokoBoi creHku B MH 2 69,0 73,1 65 72 68,1 74,3 |71,7 |78,9 |63,9 73,2
(rpan)
OBBeM OTBepCTUl B BEepXHEM Cloe 2,60 0,11 2,18 0,13 2,01 4,27 4,63 8,06 0,76 1,066
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(Mm3)

MaTepnas, yOaseHHBII M3 83,6 44,1 73,5 43,8 71,1 57,0 64,4 55,2 66,6 58,6
BEpXHeTo cJjod, 9%

Paccrosmme xonTaxTa © MH (vv) | Lr 64 0,79 2,17 0,11 2,14 | 2,68 |2,35 |2,98 |o0,17 1,42
OTHomenme (paccrodaHme KOHTAKTa 67,9 125,7 86,8 16,5 89,3 105,9 89,1 99,2 10,3 84,8
B MH)/ (OInameTp B MH), %

PaccTosmue xonTaxTa 5 IH () | 0765 0,06 0,04 0,75 0,09 |0,35 |0,34 |0,50 [1,14 0,19
OTHomeHMe (paccrosHue KOHTAKTa 27,3 8,48 1,73 109,25 3,75 13,95 | 13,38 | 16,79 | 79,41 11,24
B IIH/ (InameTp B IH), %

1/mpuna  (cTonGew/cm) 3,26 14,12 3,93 6,97 4,02 3,47 3,47 2,85 3,90 5,44
1/smcoTa (pan/cm) 4,94 14,12 4,28 25,04 4,40 |3,84 |4,00 |[3,85 |11,22 |6,48
Unco oTmepCTIi Ha oM? 16 199 17 174 18 13 14 10 44 35
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[Ipouieccu

IpyToM acHmeKT HaCTOAmMeTro M300peTeHMs OTHOCUTCA K IIpolleccaMm
M3TOTOBJIEHNA OyMaXHBX M3OeJuM. B »THUxX »Opolleccax MOTyT OHTH
MICIIOJIb30BAHH MHOT'OCJIOMHEIE JIEHTH, OIMCaHHBEe B M300peTeHuM IJA
onepaluuy KpelMpoBaHMA. B TakKuMx Opolleccax MOXeT OBTH MCIOJbE30BaHa
Jgobasa M3 OyMaronesiaTeJIbHBEIX MallMH OofWero Tulla, ONMCAHHEX BHIIE.
PasymMeeTcCH, crieluraJIMCT B HOaHHOM  06JIacTM  TexXHUKM  OIpemeJuT
MHOT'OUMCJIEHHEE BapMaHTH u aJlb TepHAaTHBHEE KOHOUT'Ypaluu
fyMaromejlaTeJIbHEIX MallMH, KOTOPEle MOTYT OHTB MCIIOJIB30BAHE OJIS
OCYWEeCTBJIEHKA CIOCODOB COIJIACHO WU300pPEeTeHMI, OIMCAHHEX B IaHHOM
IOOKyMeHTe. BoJjilee TOTO, CIelMaJuCcTy B IaHHOM ofOJlaCTM TexXHUKU
OyoeT IIOHATHO, UYTO XOPOWO WM3BEeCTHHEe IIepPeMeHHEe W IlapaMeTpEHl,
KOTOPHE ABJIARTCHA 4YacTbl JIKOOTO OyMaromellaTeJIbHOI'O IIpoliecca,
MOT'YT OHTH JIeT'KO OIpeleJIeHH ¥ MCIOJIB30BaHH B KOMOMHaLUUKM C
opolueccaMM  COIJIaCHO  M300peTeHUD, HallpUMep, KOHKpPE THHM TIII
KOMIIO 3ULIUA ByMaxHOM MacCCEl 0JId bopMOBaHMA [I0JIOTHA B
OyMaromejiaTeJIbHOM CIocofe MoOxXeT OBTH BHEOpaH Ha OCHOBe TpelyeMEX
XapaKTEepPUCTUK MU3OEJINA.

B HeKOTOpHX IIpolleccaxXx B COOTBETCTBMM C M300peTeHMeM IIpU
BHIKJIAOBIBaHUN Ha KPENVPYIIYIO JIEHTY TIOJIOTHO HaxXOOUTCH B
KOHCUCTEHUNN (To eCThb npu comepXaHnmn TBEePIOEX BEleCTB)
OpubamM3uTesIbHO oT 15 mo 25%. B mpyrux crnocobax B COOTBETCTBUU C
n300peTeHrEeM JIEHTOUHOE KpelupoBaHMe I[IPOUCXOOUT IIOH IaBJIeHMEM B
KpenupyomeM 3a30pe, IPpM DSTOM IIOJIOTHO MMEeT KOHCHUCTEHLMI OT
npubamusuressHO 30 no nOpubimszurelibHO  60%. B Takux criocofax
OyMaromeJjyiaTeJibHasd MallMHa, HallpuMep, MOXeT MMeTh KOHOUI'Ypaluo,
IIoKaszaHHYID Ha OUI'.1 ¥ oIMcaHHYKR Brme. JeTaJiM TakKoT'o crocoda
MOXHO Ha¥TM B BHIIEYNIOMAHYTOWM NOyOJIMKaALMM [TaTeHTHOM 3aaBku US N
2010/0186913. B 3TOM  cIiocobe KOHCUCTEHUUS [IOJIOTHA, oeJibTa
CKOPOCTHM, ¥MeKmas MeCTO B 3a30pe KpenupyKmel JIeHTH, »IaBJIeHUE,
IpUKJIAOEBaeMOe K KpelUpyllleMy 3a30py, M IeOMeTpMA JIEHTH M 3a3opa
OYHKUMOHMPYKRT TakK, UTOOH IlepepacllpelelIMTE BOJIOKHO, IIpM STOM
[IOJIOTHO elle OCTaeTCcsa OOCTaTOUHO I[IOONaTJIMBEM, UYTOOH IIpeTeplleBaTh
CTPYKTYPHEE  M3MEHEHUA. Ee30THOCUTEJIEHO K  Kakou—-Jmbo  Teopuu
noJjlaramnT, dYToO 0oJiee MelJleHHas CKOPOCThL (QOPMyKIEN I[IOBEPXHOCTU

erm/[pylomeﬁ JIEHTEI 3acTaBJjidaeT ITOJIOTHO B 3HAUUTEJILHOM CTelleHM
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3alpeCcCOBEBATLCSA B OTBEPCTHA Kpelupyllel JeHTH, IpuYeM BOJIOKHAa
IepecTpanuBanTCa I[IPOIOPLMOHAJILHO CTelleHM KpelupoBaHMsa. HeKoTopHe
nus BOJIOKOH IepeMemanTcsa B IIH, TOTOa Kak opyrue BOJIOKHA
CKJIaOHBalTCA B Y3KMe IoJJoCKM B MH. B pe3yjbTaTe TaKOM olepalun
KpenrMpoBaHusa MOTYT OHTHL CcOOPMUPOBAHE JIMCTH  BHCOKOM  TOJIIMHE.
MHOTOCJIOMHasa JieHTa, OoIMcaHHasd B JIOKYMEeHTe, XOPOMOo IMNOOXOIUT MOJId
Takmux Ccrnocobor. B uYacTHOCTM, KaK OIMCAHO BHIIe, MHOTOCJIOMHAS
JeHTa MoxeT OHTb KOHIUIYpUPOBaHa Tak, UYTO OTBEPCTUS UMEIT
NP OKUM VHTepPBaJl pPasMepoB u, cJlenoBaTeJILHO, MOXeT OHITE
30PeKTMBHO MCIIOJIB30BaHa C TaKuMMM cIlIocofaMu.

Fme oOMH aclekKT CIHoco0oB B COOTBETCTBMM C  HACTOSAMYM
nz3obpeTeHreM COCTOMT B [IPUKJAOHBaAHMM BakKyyMa K MHOTOCJIOMHOM
Kpenupyomen  JIeHTe. Kak OIIMCAaHO BHINE, BakKyyM  MOXeT ORITE
MCIIOJIL30BAaH, KoT'Ia I[IOJIOTHO BHKJAIHBAKT Ha Kpelupyllykl JeHTY B
opoliecce  M3TOTOBRJIeHMS  OyMaru. BakyyM IOeMCcTByeT Tak, YTOOH
BTAHYTL IIOJJIOTHO B OTBEpPCTMSA B Kpeloupyomel JieHTe, TO €&CTh B
OTBEPCTUS B BepxHeM CJioe MHOTOCJOWMHOM JIeHTEH B COOTBeTCTBUM C
nzobpeTeHreM. B WacTHOCTM, B Ipolleccax KakK C MCIOJIb30BaHMEM, Tak
u 06e3 WUCHOJIL30BaHMA BakKyyMa IIOJIOTHO BTATMBAKT BO MHOXECTRBO
OTBEPCTUM B BEpXHEM CJIO€ MHOTOCJIOMHOM JIEHTOUHOM CTPYKTYPH, HO
[IOJIOTHO He BTATMBAETCS B HMXHMM CJIOM MHOTOCJIOMHOM JIEHTOUWHOM
CTPYKTYPH. B HEKOTOPHX M3 BapMaHTOB OCYIECTBJIeHUS Mu300peTeHud
OPUKJIAOEBAIT BakyyM OPpUOIMU3UTeJSbHO oT 5 mo 30 OoMMOB PT.CT.
(127-762 MM pT.CT.). Kak 1mompo®HO ONMCAHO BHIIE, HWKHUNM CJION
MHOT'OCJIOMHOM JIEHTH OeMCTBYyeT Kak CUTO, NpeloTBpamas IPpOTATMBaHUE
BOJIOKHa uUepe3 JEeHTOUHYID CTPYKTyPy. Takasg OYHKIMSA CUTa HWKHETO
cJjos  ocoBeHHO BaxHa IIpM OPUKJAOBBAHMM BaKyyMa, Tak Kak BDTo
IpensaTCTBYyeT MPOTAaCKMBAHMIO BOJIOKOH UYepe3 CTPYKTYPY, KoTopasd
cosmaeT BaKyyM, TO eCTb uUepe3 BakyyMHYID KaMepy.

ByMaxHEEe Un3IOelIns

Ipyrre acleKTH HacToAmeIo U300peTeHMsa COCTAaBJIAT HOBEHE
ByMaKHEIE u3neyans, KOTOpPHIE He MOTJIM OBITE IPOM3BEeOeHH c
MCIIOJIbL30BaHMeEM paHee V3BECTHEIX yMaromesaTeslbHEX MallrH u
IpolleCCOB, WM3BECTHHX B JaHHOM of0JlacTM TexXHUKM. B dYacTHOCTH,
MHOTOCJIOMHasa JieHTa, OIMCaHHas B OaHHOM »OOKYMeHTe, IIO3BOJISAET

q_)OpMOBaTb OyMaXHEIE mnsngeijig, OJeEMOHCTPHMPpYIIVe ITPeBOCXOOHEE
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CBOMICTBa ¥ XapaKTepUMCTMKM, KOTOPHEe paHee He ObUIM OOHAPYXEHH B
OyMarkHBIX U3OeJnax, [IPOU3BEeeHHBIX c I[IOMOIIL IO M3BECTHHX
fyMaromejiaTeJIbHEIX MallMH M OyMaTlomeJiaTeJIbHBEIX I[IPOLeCCOB.

CilenyeT OTMETMUTL, UTO OyMaxXHble WM3OeJMd, YIOMMHAEMEE B
HacTodmeM IOKYMEeHTe, OXBaTHBalT BCce copTa wusgeauii. To eCcTb
HEKOTOPEE BapMaHTH BHIIOJIHEHMA UM300peTeHMI OTHOCATCHA K U3OeJIUAIM
CaHUTAPHO-TUIMEHNUYEeCKOT'O COpTa, KOTophHe B of0meM cJydae MMEKT
0as0BLHIM BeC MeHblle ueM OPUOIU3UTEeJLHO 27 ©OYHT/cTola (12,25
KI'/CcToma) M TOJIMHY B MAJIaxX MeHblle ueM OpubIM3uTesbHO 180 wMimi/8
JUCTOB. JpyT'Me BapMaHTH BHIIOJHEeHUA M300peTeHUsS OTHOCATCHA K
MU3OeJMaM IIOJIOTEHEUHOT'O CopTa, KOTOopHe B ofmeM cJjydae MMEKRT
©as30BHM Bec OoJiblle uYeM NOpudbaIMsuTeabHOo 35 ¢yuT/CcTonma (15,88
KT'/CTola) M TOJIMHY B MAJIaxX OoJblle uUeM IPpUOJIM3UTeJILHO 225 M/ 8
JIMCTOB.

OUT'.5A, 5B m 5C noka3uWBalT BUIH CBepxXy C MUKpodoTOTpadmm
(10x) yacTru 06as30BOTO JIMCTa, MI3TOTOBRJIEHHOI'O C MCIOJbL30BaHUEM
MHOTOCJIOMHOM JIEHTEL B COOTBEeTCTBUM C Uu300peTeHMeM. Ha 2TuUx
durypax IoKa3aHa CTOpPOHa JMCTa, KOTOpYR OQOpMYyKT OTHOCUTEJIBHO
JIEHTE, TO €eCTb Ha BepxHel IIOBepXHOCTH, 0O0pas30BaHHOM BepXHUM
cjioeM. BazoBem JmcT 600A, IHDOKasz3aHHHM Ha OUI'.5A, WM3TOTOBJIEH C
JIeHTOM 2, OIMCaHHOM Bmme; 06asoBuM JmucT 600B, [okaszaHHHM Ha
OUI'.5B, ™M3TOTOBJIEH C JEHTOM 3, OIMCAaHHOM Bume; ¥ O0a30BHM JMUCT
0600C, nokxaszaHHEM Ha OUI'.5C, M3TOTOBJIEH JIEHTOM 7, OIMCAHHOM BHIIE.
JIeHTE MCHOJIB3YIT B OllepallMM KPpelMpoBaHMA C IIOJydeHueM 0a30BHX
gucTtoB 600A, 600B m 60°C ¢ mnomompln OyMaronejaTesJEHOM MAallMHEH,
uMenmey ofmyln KoHOUIypaluM, I[IoKas3aHHyin Ha OWUI'.1. Baso0BHEe JIMCTH
600A, 600B m 60°C BrJOUALT MHOXECTBO OOOTAIlEHHEX BOJIOKHOM
KyTIoJjiooOpasHex objacTerr 6024, 602B m 602C, pacCIOJIOKEHHHEX C
[IOCTOSHHO TIOBTOPAKIMMCSA Y30poM. Takme KyIloJiooOpas3HEEe 006JacTu
602A, 602B m 602C COOTBeTCTBYT mMabJIOHY OTBEpPCTUM Ha BepxHeM
IIOBEPXHOCTY MHOTOCJIOMHOM JIEHTH, MCIOJb3YEeMOM IJIAd WU3TOTOBJIEHUA
KaXxmoro JmcTa . KynojioobpasHEe obJlacTuU ©c02A, 002B " 602C
HaxXOOATCHA Ha pPacCTOSHUMM OpyT OT IOpyra ¥ OOBeIMHEeHH Mexny cobon

MHOXECTBOM OKpyXaomux obJjacTerm 604A, 604B wm 604C, KOTOPHE
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o0pasynT OOBeOMHEHHYK CeThb M MMeRT MeHBNYK CTeleHb IIJIOTHOCTHU
(TexkcTypy) .

OUT'.6A, 6B m 6C Hnoka3eBalT OOpPaTHYK CTOPOHY ©Oa30BHX JIMCTOB
©c00A c00B nu 600C, npencTabBJIeHHEIX Ha OUI'. 5A, 5B nu 5C,
cooTBeTCTBeHHO. OUI'.7A(1l), 7T7A(2), 7B(1l), 7B(2), 7C(l), m TC(2)

IOKa3HBaT YBeJMUeHHEle BuUAbe (100x) xymnoJjoof®pas3HoM ofJjacTu I
Kaxgoro m3 0a30BHX JMCTOB 600A, ©600B m 600C, cooTBeTcTBeHHO. Ha
Pa3JIMUHEIX (UITYypax BUIHO, UTO MeJbualilMe CKJIaAIKM o00pal’yionT PpyOuMKU
Ha KkynoJiooBpasHex obJjgacTtax 602A, 602B m 602C m  XeJJOOKM WK
BOopO3OKM Ha CTOPOHEe, IMIPOTUBOIIOJIOXHOM CTOPOHE JMCTa C KyI[IoJaMHu.
V3 1mpyrux MuUKpodoTOTpadmax OymeT BUIHO, UTO ©Oa30BEM BeC B
KYIIOJIOOBPA3HEX OB0JIaCcTAX MOXeT 3HAUMTEJIBHO OTJIMYaATECHd OT TOUKM K
Touke. Takxkxe Ha O(UIYpax MOXHO YBUIETH OPUeHTallMi BOJIOKHA B
objlacTax 0a30BHX JmcToB 600A, ©600B m 600C. C TOUKM 3peHUd
KauecTBa MOXHO 3aMeTUThL, UTO S3HAUUTEJIbBHOE KOJMUeCTBO BOJIOKHA
chopMOBaHO B kynoJjiooBpasHex objlacTax 602A, 602B m 602C. 310
OCODEHHO IpuMeduaTeJIbHO, YUMTHBAaA, UTO KYINoJooOpas3Hee o00JjacTu
602A, 602B mu 602C OoJblie, uYeM KyloJooOpas3Hele 00OJIacTM, KOTOPHE
MOTYT OBTBH HalIOeHH B ©0aB30BHX JIMCTax, MW3ITOTOBJEHHHX C IPYIUMA
KpelupynmuMy  CTPYKTyYypaMu, oJjaromapa pasMepaM 0oJjiee  KPYIIHEBIX
OTBEPCTUM, KOTOPHE IIPUCYTCTBYIT B MHOTOCJIOMHHX JIEHTAaX.

OUT'.8A, 8B m 8C IpeACTaBJIAKLT COOOM BUIOH I[IOIEPEeUHHX CeUueHUM
KyToJjiooOpasHex objlacTerr B 0a30BHX JmcTax 900A, 900B m 900C,
KOTOPHE M3TOTOBJIEHH B COOTBETCTBUM C BapMaHTaMM OCYIIECTBJIEHUA
n300peTeHnd, IIPUUEeM IIOIEePEUHEEe CeUeHMSA IIOJIYUEeHH BIOOJIE MH 0asoBHX
JMcToR. Baszormm JucT 900A, T1okaszaHHBEM Ha OUI'.8A, MI3TOTOBJIEH C
JeHTOM 3, OIMCaHHOM BHIe,; 0aszoBwM JmmcT 900B, I[IOKa3aHHBM Ha
OUI'. 8B, WMBTOTORJIEH C JIeHTOM 6, OIMCAHHOM BHIMe; ¥ O0a30BHM JIUCT
900C, mnoka3aHHHM Ha OUI'.8C, MITOTOBJIEeH C JIeHTOM 7, OIMCAaHHOM
Brme. Ha xaxmoy m3 OUT'.8A m 8C HOepelHAsS KPOMKa C TOUKU 3peHUd
HaopaBJleHMsa, B KOTOpoM O0a30BHM JMUCT TI[OIPOM3BOIOAT, IIokKasaHa Ha
IpaBOM CTOpOHe OUIYPH, IIPM STOM 3aIHAS KpoMKa IIokKasaHa Ha JIeBOoM
CTOpOHe OQuryps. Ha OUI'.8B mnepeIHAd KpPOMKa I[IoKas3aHa Ha JIeBOoM
CTOpPOHe OUIYPH, ¥ 3adHgdd KpoMKa IIoKalaHa Ha I[IpaBoOM CTOpPOHEe

(]_)T/II‘ypBI. (DMI'ypr CHOBa IOEMOHCTPMPYKIT, UWTO 3SHaUMTeJIbBHOE KOJIMYeCTBO
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BOJIOKHa HaxXOIUTCH B  KYIOJOOOpasHEX o0B0JlacTax  JIMCTOB. Taxxe
cilenyeT OTMETUTL YIJIEL IepelHelM M 3adHel KPOMOK KyIIoJIooOpa3HEX
obJyiacTel. IllepenHMe KPOMKM IIOKa3HBAT I'Opa3no 0OoJee IIOJIOTUM YIOJ,
UyeM OTHOCUTEJIBHHM OCTPHM YIOJ 3adHel KPOMKM.

CilenyeT OTMETUTL, UYTO KyIoJiooOpa3Hee ob6jgacTtu 602A, 602B wu
602C, mokazaHHEEe Ha OUI'.5A-5C, 6A-6C, 7TA(1)-7C(3), 8A-8C, wumMewnT
IO CYIeCcTBY KpyIuylo ©QopMy, ecJM CMOTPeTh OT OOHOM U3 CTOPOH
Jmucra. Kak DOKa3HBaeT OIMCaHMe »OaHHOTO HOKYyMeHTa, OIOHakKo, dopMa
KyIoJIOOOPa3HEX CTPYKTYP B OYMaXHEX M3OeJMAX B COOTBETCTBUM C
n300peTeHreM MOXeT OHBTHL M3MeHeHa Ha Jdyn Ipyrvo GopMy 3a CUeT
M3MeHeHMSI COOTBETCTBYKIEN KOHOUIYpaluM OTBEPCTUM B Kpelupyolen
CTPYKTYPEe, MCIOJb3YyeMOM IJsS OQOPMUPOBAHUSA OTBEpPCTUM, TO eCTb B
Kpenupyoiuey JIeHTe MM CTRPYKTYPUpYIIEel ceTKe.

Kak o0O6cCyXnaJjloCk BHIIe, OIOHMM W3 I[IPEMMyMNeCTB MWCIOJb30BaHNA
KOHOUTYPpaAlMM MHOTOCJIOVMHOWM JIEHTH ABJIAETCS BO3MOXHOCTL (QOPMMPOBATEH
foJpmme OTBEPCTUSA B BEPXHEM CJIOe  JIEHTH, KOTOPHE co3mamnT
[IOBEPXHOCTH KpelnrMpOoBaHMA Bes CYIeCTBEHHOTO CHWXEHU A
OOJITOBEUYHOCTM JIEHTH, W OIHOBPEMEHHO IIO-IIPeXHeMY IIpelylpexXiaTh
[IpOTaCKMBaHMe 3BHAUUTEJIBHOTO KOJIMUeCTBa BOJIOKHa Yepes JIeHTYy B
opoliecce WM3TOTOBJIeHMA OyMarm. Ilo CyTHM, MHOTOCJIOMHAA JIeHTOUHAaHA
CTPYKTypa IIO3BOJIAeT COOpPMUPOBATE OTBEPCTMA, KOTOPEHE He MOTYyT
OEITH BOBMOXHE B CJIydae IIOJIOCTEM CeTKM MM OTBEPCTUM B MOHOJIMTHHX
JIeHTax. B pesyJbTaTe KyIoJiooBpa3HEe oBJyacTu B U3OeJmnax,
IIOJIYUEHHBEX C MHOTOCJIOMHOWM JIeHTOM, TakMe Kak o06JlacTu, IIoKa3aHHBE
Ha OUI'.b5A-5C, 6A-6C, TA(1)-7C(3), 8A-8B, popMyT C Topasno
©OJIBIMM pasMepoM, ueM KYII0OJIOOOpa3HEEe oBymacTu B OyMaXXHEIX
MU3Oenax, IIOJIYYeHHEX C IOPYTI'MMM KpelMpy MMM CTpYyKTypaM, TaKuMu
KaK MOHOJIMTHEIE JIEHTH U CTPYKTYPUPYKIME CETKM.

Ios KOJIMYECTBEHHOT O OoTIMCaHU A pasMepa KyII0JIOOOpa3HEX
obJjacTen OyMaXXHEIX n3neymnm B COOTBETCTBUU C HaCTO AIMM
nzobpeTeHreM MOXeT OHTbL M3MepeHO PpaccTodHMe OT OOHOM TOUKM Ha
KpOMKe KyIIoJla OO JIpyTo¥ TOUKM Ha KPOMKe Ha [IPOTUMBOIIOJIOXHOM
CTOPOHE KyIloJla. lIpyMep TakoI'o M3MEepeHMs IIokKasz3aH JIMHMAMUM A m B Ha
oUT'. 9. 3T  U3MEPEeHUA MOTYT OBLITL  [IPOBEIEHH, HanpuMmep, Ipu
PacCcMOTpeHuM KymoJla OyMaXHOTO M3OeJMa pPaOoM CO MKaJloM IIon

MUKPOCKOIOM. (OOHMM I[IPUMEPOM MMKPOCKOIIa, KOTOPHM MOXeT OHTh
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MCIIOJIB30BaH B DTOM crocobe, gABjsgerTcsa Keyence VHX-1000 Digital
Microscope, nOpou3BoOuMMEM Keyence Corporation, Osaka, Japan). B
BapuaHTax BHIIIOJIHEHU A OYyMaXHEIX U3IeInm B COOTBETCTBUA C
n300peTeHMeM pPacCTOsSHMEe 10 MeHBIIEM Mepe OT OINHOM TOUKM Ha KPOMKe
roJion KyI10JIoOOBpa3HOoM obJjlacTu oo TOUKMU Ha KPOMKE C
IIPOTUBOIIOJIONKHOY CTOPOHH IIOJIOM KyIoJiooOpasHo¥ oB6JacTU COCTaBJILeT
10 MeHbIer Mepe nOpubiamsmuressHo 0,5 wMM. B ©6ojilee KOHKPETHHX
BapuaHTax BHIIIOJIHEHMU A M3MEepPEeHHOE paccTosHue cocTaBJigeT oT
npubiaus3ureasHo 1,0 po npubimsureserHo 4,0 MM, a B eme 0oJiee
KOHKPETHEX BapMaHTax BHIIOJHEHNSA W3MEPEHHOe pPacCTOSHMEe COCTaBJIsgeT
OT NpUBIU3UTeJIbHO 1,5 1no npmbamsuressbHo 3,0 MM. B  KOHKpeTHOM
BapMaHTe OCYMeCTRBJIEHUS PacCTOAHME I[I0 MeHBIeV Mepe OT ONHOM TOUKMU
Ha KpPOMKe TIOJIOM KyHoJjioof®pasHoM o06JacTM OO TOUKM Ha KpPOMKe C
IIPOTUBOIIOJIOXHON CTOPOHE IIOJIOM KyTIOoJIOOBpas3HOM o00JIlacTU COCTaBJIAET
opudams3uresbsLHO 2,5 MM. WM CcHOBa ClIelMaluMcTy B IaHHOM of6JjlacTu
TeXHUKM OyIOeT I[IOHATHO, UYTO KYyIoJla TaKMX pas3MepoB He MOI'yT OBTb
o0pas30BaHEl C IIOMOWEBK OPYIUX KPEOUPYRIMX CTPYKTYP, W3BECTHHX B
ODaHHOMU obJjlacTu TeXHUKU, TaKMUxX Kak MOHOJIMTHELE JIEHTEL u
CTPYKTYypHUPpYILe CEeTKU.

Opyro MeTOol ONMCaHMAa KyHoJiooBpa3HHX ofbjJacTey B OyMaXHBEX
MU3O0eJMax B COOTBETCTBUM C HaCTOAIMM M300peTeHMeM MCIOJb3YyeT
00BEeM KYIIOJOOOpPAas3HHX CTPYKTYp. IIpM STOM CCBUIKM Ha «OoOBeM»
KyImoJoofpa3Hoy o00JjlacTM B ITaHHOM MHOOKYMeHTe OTHOCATCA kK 00meMy
yacTu OYyMaXHOTO U3IOeJMd, a TakKxe IoJioM o6JlacTu, OI'PaHUUeHHOMU
KymnoJjioofpas3Hou ofbJjacThio. ChoeumMajJrcTy B HOaHHOM o0B8JacTy TeXHUKU
Bynmer IIOHATHO, uTo 3TOT o0BeM MOXET OBITE M3MepeH C
MCIIOJIb30BaHMEM pPas3JIMUHEIX MeTOIOB. B IIpuMMepe OIOHOTI'O M3 TaKUX
METONOBR MCHOJB3YIT UIUMOPOBOM MMKPOCKOI IJS M3MepeHusa obbeMa
MHOXeCTBa CJIoeB B OyMaXHOM WM3IeJMM. 3aTeM MOXeT OBTH pacCuuTaHa
cyMMa CJI0eB B of0JjacTu, CcocTaBJfAKmel KynoJoobpas3Hyw o006JacThb,
UTOOH B  pe3yJbTaTe paccuuTarhb obmmit  0OBeM  KYIOJoOoOpas3HOU
oBJyacTH.

B BapmaHTax BHIIOJIHEHNA U300peTeHMsa KyIoJooOpas3HEe 00JacTu
uMelnT o00beM II0 MeHblleM Mepe OpubiausurensHo 0,1 wMM3, a wMHOTHOA
KyIIOJIOOOpa3HEe oBJjlacTH VMeKT o0BeM 1o MeHbIIEN Mepe

npubauzuresgrHo 1,0 wmv3. B KOHKPETHHX  BapMaHTax  BHIIOJIHEHUS
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KyIIoJioOOpas3Hele 06JlacTM MMelT of0beM OT OpubimsuTessHO 1,0 1o
npubavzaurenasso 10,0 wv®. [pyrMe KOHKPETHHE [IPUMEPH  OYMaXHBIX
U3OeIuy B COOTBETCTBMM C M300peTeHMeM MMeeT KyIIoJIooOpas3HuEe
oBjacTu C oBweMaMu OT OpubamusmuTessHO 0,1 Do nOpubinu3uTesbHO 3,5
MM3, M OoJlee KOHKPEeTHO OT OpubamsuresbHO 0,2 OO OPpUBIM3UTENLHO
1,4 mMm3. ¥ cCcHOBa cJlemlyeT OTMETUTL, UTO KYyIoJiooBpas3Hee o0JacTu
TakMx  pas3MepoB He  MOIyT OBITE [IOJIYYEHE C  MCIIOJIb30BaHMUEM
Kpenrpyonyx CTPYKTYP, WM3BECTHHX B MHOaHHOW O0OJlaCTM TexXHUKe, TaKUx
KaK MOHOJIMTHEE JIEHTH M CTPYKTYPUPYKRINME CETKM.

BoJjipmnre KymnoJjiooBpasHbBle obJjacTu, CcOOpMOBaAHHEE B OyMaXHEBIX
MU3OeJIMIAX B COOTBETCTBMM C M30OpeTeHMeM, OKa3HBaknT CyleCTBEHHOE
BJIMAHME Ha TOJIMHY B MWUJIax OyMaXHHX M3geaui. Kak [IOoKa3HBalT
SKCIIepUMEHTAJIbHEIE pPe3yJIbTaTh, I[IpelCTaBJIEHHEE HMXKe, 0OoJiee KpPYIIHEE
KynoJiooBpasHee objacTu OyOoyT IIPUBOIUTL K  OyMaXHBEM U3OeJIVAIM,
MMepmyM  OOJIBIIYI  TOJIIMHY B MWJax, 4YTO BeCbMa XeJjlaTeJIbHO B
OyMaronejiaTeJlbHEX criocobax. B 4acTHOCTH, Baso0BHE JIUCTEHL,
IoKasaHHBEe Ha OUI'.5A-5C, cA-6C, TA(1)-7C(3) u 8A-8C, muMeT
TOJIMMHY B MMUJIax [10 MeHbIleld Mepe Opubam3uTesbHo 140 Mmi/8 JMCTOB,
UTO ABJIAETCHA OTHOCUTEJIBHO BHCOKMM 3HaueHMeM TOJIIUHE. Kpome Toro,
Kak IIOKa3aHO BHIle, KyIoJooOpasHEe o0O0jacT B 0Oas30BHX JMCTax
comepXaT SHAUUTEJIbHOEe KOJUUYEeCTBO BOJIOKOH. IlojlaramnT, dYTO Takad
TOJIIMHE B MWJIax He MOXeT OHTh OOCTHMIHYTa [OIPU MCIOJIb30BaHUU
OBOBUHEIX KPENUPYIUX CTPYKTYP UM CIOCODOB KPEIMPOBAHMSA II0 MeHbllen
Mepe ©Oes3 MCIOJIb30BaHMSA SBHAUUTEJIBHO OOJIBIIETO KOJMUYeCTBa BOJIOKHA,
ueM  HeoOxXOoOMMO 0JId bopMUpPOBaAHNSA COOTBETCTBYKIETO 3HauyeHMs
TOJIIMHEL B OyMaXHBIX M3OEJMAX B COOTBeTCTBUM C HU300peTeHMeM. B
KOHKPETHEX IIpuMepax OyMaXHbEe M30eJIMsa C BHIIEeYIIOMAHYTHMU pPasMepaMy
KyIlloJjla, KaK C TOUYKM 3BpPEeHUHA PacCCTOAHUS Uepes3s KYyIOoJ, TaK M C TOUKU
3peHrsa oOBbeMa KYIOJIOB, MMeRT TOJIMMHY B MWJIax I[I0 MeHbIleM Mepe
npubansurensso 130 wai/8  JImMCTOB, npubarsuTensuo 140 w1/ 8
JUCTOB, NPUOIM3UTEJbHO 145 Mni/8 JIMCTOB WM Haxe NIPUOJIM3UTEIILHO
245 wvmi/8 JmcToB. KOHKpPETHHEE I[IPYMEPH Takyx OyMaXHBX U3IeJIUN
ByoyT OV CAaHEL HIUXe . n oaxe eCcJm TOJIIUHY [IoJIy4danT C
MCIIOJIb30BaHMeM OOBUHEX KPelUpyRIMX CTPYKTYpP WM OOBUHBEX CIIOCOOOB
KpeNMpoOBaHMsA, pacllpelelleHre BOJIOKOH OTJMUYaAeTCHd OT paclpenejleHunAa

BOJIOKOH B OYMaXHEIX ns3pgeiimax B COOTBETCTBMMA C MBO@peTeHMQM,
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HanpuMep, He HACTOJIBKO MHOTO BOJIOKHA MOXeT OHTE OOHAPYXKEHO B
KYII0JIO00pa 3HEIX obJylacTax TPaOULIMOHHO M3TOTOBJIEHHEX ByMaKHBIX
U3OeJUn .

Eme oOMH HOBHEM AacIeKT KYIIOJOOOpPa3HHX CTPYKTYP OyMaXHBIX
UBIOeJni B COOTBETCTBMM C M300peTeHMeM COCTaBJSAET IIJIOTHOCTD
BOJIOKOH, oBHapyXMBaeMas B PasHBIX YacTax KYII0JI000pa3HoM
CTPYKTYPHE. [IJIS IIOHMMAHMS STUX AaCIeKTOB HacTodmeTo M300peTeHuUs
MOTYT OHITE MCIIOJIb 30 BaHH MEeTOIH, KOTOPEHE ofecreumnBaT
NPpUBIM3UTEJIbHYID OLEeHKY JIOKAJILHOM IIJIOTHOCTM BOJIOKHA B OyMaXHBX
nUsneamax, TaKMUx KakK  M3Oeausd HacToAmeTro nzsobpeTeHud, opu

paspemeHnax MHopsAanka 0a30BOTO paspemeHus U300paXeHUN TPexXMepHOTO

PEHTIEHOBCKOI'O MMKPOKOMIIBRTEpPHOT'O ToMorpadpa (XR-UCT), I[IOJIyUYeHHEHX
C TIOMOIBK CHUHXPOTPOHa WMIM JIaBopaTOPHEX NPpUMOOPOR. I[IpMMepoM TaKOoT'O
JabopaTopHoTOo Impubopa  gBJageTcsa MicroXCT-200 (XRadia, Inc.,
Pleasanton, CA). B 4YacTHOCTM, IIO MEeTOIMKE, OIMCaHHOM HUXe,
[JIOTHOCTBE BOJIOKHa B II€PIEHIMKYJISPHOM (HOPMaJIbHOM) HallpaBJIEHUU
MOXeT OBTHL OlIpeleJieHa Yy  LeHTpaJIbHOM TIOBEPXHOCTU  OyMaXHOTO
nzneausa. CienyeT o00paTUTh BHMMaHME, UTO ILJIOTHOCTE BOJIOKHA MOXET
MeHATBbCS B HalpaBJIeHMM, He JexalleM B ILJIOCKOCTHM, BCJIEOCTBUE
TUMCHEHMSA, KPENMpOBaHMUA, OCODEeHHOCTeM CYMKM UM T.II.

C 1[noMombln MeToma OlpelelJleHMAa I[JIOTHOCTM BOJIOKHa I[IoJIydanT

Hatop maHHeX XR-UCT mnocsie o00pa®oTKM HOaHHEIX I[I0 [Ipeofpa30BaHMD
PamoHa wir mOpeobpaszoBaHMio [KOHa, UYTOOH IpeofpaszoBaTh pagMajibHO
IpoelMpyeMEe PeHTTEeHOBCKMe U300paXeHMs B TpexMepHble HaOOpH
IDaHHBIX, COCTOAMMWE M3 I[IaKeTOB IBYMEPHHX II0JIYTOHOBHX W300paXeHUN .
HampuMep, mOaHHBE 10 OYMaXHOMY WBOEJIMI, I[IOJIYUeHHHEe OT CHMHXPOTPOHA
Ha EBpomnerckoM yCTaHOBKe CHMHXPOTPOHHOTO M3JdyudyeHusd (European
Synchrotron Radiation Facility, Grenoble, France), CcOCTOAT U3
2000 TOHKHMX CJIOeB, KaxXxOem pasMmepaMu 2000x~800 mnmukcejsen, C

BOCEMMPa3pAIOHEIMM SHaYeHMAMNM ITIOJIYTOHOB cO MHOTI'VIM OTTeHKaMI.

3HaueHMsa TIIOJIYTOHOB CO MHOIVIMM OTTeHKaMM OTO@pa)KaIOT sSaTyXaHNre

MacCCH, KOTOpoe nJIis MaTepuala CPaBHUTEJILHO OIHOPOOHOM
MOJIEKYJISIPHOM MaCCH BIIN3KO arnpoKCUMUPYeTC A c TpexMepPHHEM
pacrnpenejieHMeM MacCCH WM  GaKTyphl. ByMaxHBEe M3OeJMS COCTOAT

InpermMymeCTBEeHHO ns LLeJIJII0JIO SHEX BOJIOKOH, 102 TOMY OOITyleHne
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IIOCTOSHHOTO KosbdULMeHTa 3aTyXaHUsa  PEeHTIeHOBCKMX Jydenm U,
CJIeNOBATEJIBHO, IIPSMOM 323aBMCHMMOCTM MeXIy IIOJIYTOHaMM W Maccow,

ABJIAETCA PasyMHEIM.

HabGope maHuHBIXx XR-UCT, I[OJydyeHHBe M3 I[Ipeobpas3obaHMA PanoHa
winv  pXOHa, IIOKa3HBalT I[IYCTOe NIPOCTPaHCTBO B BMIEe KOHEUHOTO
3HaUEeHMA YPOBHA CEeporo M Maccy IIpu 0OoJiee BEICOKOM 3HAUEHUM YPOBHA
ceporo B wuHTepBajie oT 0 mo 255. UzobpaxeHMS TOHKMX CJIOEB TaKxXe
[IOKa3HBaKT BUIOVMEE apTedaKTH, KOTOPEHE BO3HMKAKT, KoI'La obpas3el
OYMaXHOTO M3Oeud, cMemaeTcd BO  BpeMsa BOB3IOEMCTBUSA MM OT
HeTOUHOT'O IlepeMelleHUs CTOJIMKa BpalleHVSa WM Z-IIO3ULMOHMPOBAaHMA.
9T apTedakKTH NPOABJAKTCS B BUIE JMHUM, IPOSUUMPYEMHX M3 MacCCH
IpY  Pas3JIMYHEIX OpPUeHTalUaX. Ecimu ofpaszely OyMaXHOTO  MU3IOEJIMUA
BpamalnT BHYTPM PEeHTIEeHOBCKOTO IIydKa I[IO0 OCH, M[NepleHIUKYJISpHOM
OCHOBHOM TIIJIOCKOCTHM oOf0Opaslla OyMaXHOTO WM3OeNMd, TakkXe MOTYT MMEThb
MECTO <«KOJIBLIEBOM» apTedakKT M LeHTpaJlbHEM «Hajlell» O0oJiee BECOKOTO
YPOBHA CepoIro, KOTOPHE HOOJDKHHE OBTE pPacCMOTPEeHH, Tak KakK 5BTO

YKa3eBaeT Ha Maccy, KOTOpOﬁ HeT B o0pa3le OyMaXHOTO u3neamd. B

YyacTHOCTH, 2TO MOXeT OHTh B cJay4Yae Habopa maHHExX XR-ucCT,
IIOJIYUEHHEIX OT CUMHXPOTPOHA.

[lpouecc cerMeHTalUMM OTHOCHUMTCHA K pasOejyIeHMIo pPas3JIMUHEX (as
MaTepMalsa, Haxondmerocd B ofOpasle OyMaxHOTo usmeaud. Illpoluecc
IpencTaBJigeT COOOM MIPOCTO pa3TpaHMUueHMe MeXIy TBepIbMM BOJIOKHAMMU
LEeJUJII0JIOBE M BO3IOYXOM (IyCcTEIM MPOCTPAHCTBOM) . [JIS IIOJIyYeHUS
PEeNpes3eHTaTUBHOTO ToMOTpadmueckorro Habopa  OaHHEX MOXeT  OHThb
MCIIOJIE30BAaH cllenyomui opouecc cerMeHTaluumn c IpUMeHeHEeM
OTKPEITOT'O IIPpOTIpaMMHOTO OO0eclleueHMd, Ha3bHBaeMor'o Imaged, KOTOpoe
HaxOIUTCS B OTKPHTOM IOCTyIle; IOIpoTpaMMa o00paboTKM M300paxeHUl,
pazpadboTaHHaa B HaumoHaJbHOM VHCTHUTYTE OXpaHE 3O00poBBa US
(United States National Institute of Health). BHaualle TOHKUE
CJIOM NOOBepralnT IOBYM QUJILTPYIUM IpolleCcCaM «CIJIaXUBAHUA YUYaCTKOB
n300paxeHrs C CUJIbBHBEM KOHTPAaACTOMY», IIPM KOTOPHX KaXOLBM IMKCeJb
3aMeHgT MeOMaHHBM 3BHaueHMeM IJIA 3X3 oKpyXalmux cocemer. 39To
yoajggeT WmWyM TUIla <«COJIb C IIepleM» (BHCOKMEe U HM3KMEe 3HadeHUud),
OCOBeHHO, apTedakTH, OIMCAHHEE BHIle, U OKAa3HBaeT He3HAUUTEJILHOE

BIIMAHNME Ha yBeJIMJdeHne @yHKHMM paccedHnA JIIHVIIL Ha Kpamw
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LEJUIIJIOBHEIX BOJIOKOH. 3aTeM PernyJiMpylT IMCTOTpPaMMy 3adYepHEeHHOCTU
IyTeM olpenejieHusd IIopoTra 0oJjiee HMBKOTO BHAUeHUMA (UepHHM) C TeM,
UTOOHE OTPAHUUMTHL IIYyCTOE IIPOCTPAHCTBO HYJIEBHEX 3HaUeHUNM (UEepHHM) U
3HAUEHMAMM YPOBHSA Ceporo IJIA pasMaxa MacC OCTaJIbHOM THUCTOI'PaMME
ceporo YPOBHA. CilenyemT OBITH BHMMAaTeJIbHEMI, YyTOOH He
yCTaHaBJIMBaTh I[IOPOTOBOE 3HaueHMe Ha 3HaueHMe, KOTOpoe MABJIAeTCH
CJIMIIKOM BEICOKMM, B IIPOTMBHOM CJIydae Macca Ha Kpakl BOJIOKHa OyIer
npeofbpazoBaHa B IIYyCTOoe IMIPOCTPaHCTBO, a BOJIOKHAa, KakK IOoKaxeTcHd,
He OyIoyT HaxXxOOMTbLCHA B IIOIIepedyHOM CceueHMM. Bce TOHKMEe CJIoU
obpabaTHBaKT B TOM Xe Iopsalke Tak, UYTO IIOJy4dalT HabOop OaHHHX,
KOTOPHM HOaeT UYeTKoe pal3TpaHMueHMe MexIy MacCOoM BOJIOKHA ¥ IIYyCTHM
[IPOCTPAaHCTBOM.

OTHOCHTeJIbHad IIJIOTHOCTBE ofbpasua OyMaXHOTO U3OeJMS MOXET

OHITL paccCuMTaHa K3 IOIpeOBapuUTeJIbHO o00paloTaHHOTO Had®opa OaHHEBX

XR-uCT nyTeM TeHepUpOBaHUA BHauaJle IIOBEPXHOCTEN, KOTOPHE
OpubIMXanTCI K BepxHEeM M HIWKHeM TI'paHMIaM obpa3slla, a 3aTeM OyTeM
pacuyeTa LeHTpaJIbHOM IOBEPXHOCTM MeXIy IBYyMsS IIOBEPXHOCTSIMMU.
BexTOpE HOpMaJIeM K IIOBEPXHOCTM, KOTOPHE ONPEeNesIalnT IIpU KaXIon
Io3MUIMM B OpedejiaxX LEeHTpaJIbHOM [NOBEPXHOCTM, 3aTeM MCIOJb3YIRT IS

OollipeneJiIeHrMA MaCCH Ha eIVMHHUILY ofbrbeMa B nrjiMmHIOope, KOTOpHﬁ ABJIAETCA

KpaTHEM 1x1 T[IMKCeJlb pPacCTOAHMI (B NOMKCEJNIAX) MeXIy BepxXHel U

HIDKHEMN [IOBEPXHOCTRBIO BIOOJIE BeKTOpa HopMaJiM K IIOBepXHOCTM. Bce

pacueTs MOT'YT OBITEH BHIIOJIHEHH C MCIIOJE3OBaAHUEM MATLAB® (MathWorks,
Inc., Natick, Massachusetts) . KoHkpeTHas MeTOoIMKa  BKJIOUAET
olpenejieHMe IIOBEPXHOCTM, HOpMaJjleM K TIOBEPXHOCTU U TPexXMepHOM
TOJIIMHEL, TpexMepHOM [IJIOTHOCTHA " TpexXMEePHBX n300paxeHUn
IJIOTHOCTM, KakK OyIOeT OIMCAaHO najiee.

B Clly4dae OoIipeneJIeHnA IIOBEPXHOCTU TOHKUME CJIOM B Habope

naHHEX XR-UCT mOpencTaBJIART CoOoM X-7Z NpoeKUuM, I'Ie IJOCKOCThL X-Y
OpeIcTaBJfgeT cCco0OM TJIaBHYK ILJIOCKOCTEL oOfpaslla M HABJIAETCS TOUM Xe
caMoM IIJIOCKOCTBIO, KOoTopasd obpa3oBaHa MH wmiam IIH. Takum o60pasoM,
OCb 7 IHepleHOUKYJIAIpHa IJIOCKOCTM X-Y ¥ KaXOeM TOHKUM  CJIOM
O3HauaeT EeIMHMUHBEIN mal B HalpaBJeHuM Y. g KaxOooy Hoo3uuum X B
npenejiax KaXOor'o TOHKOTO CJIod MIOEeHTUOUUUPYIOT HauboJiee BHCOKYID U

HauboJiee HM3KYI0 I[IO3MUMIO Z, TIe 3HaueHMe YPOBHSA Ceporo IIPeBHIIAeT
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IOpOoT OoTpaHuMueHMsa 3HaueHusa (obeuHo 20). TaxkuM oOpa30oM, KaxXIh
TOHKUM cJiom OyIeT IaBaTh KPUBYIO, COeIVHAKIIYID  MaKCHUMaJIbHYI
(BEPXHKKL) ¥ MMHMMAJIBHYK (HWXKHIOD) I[IO3ULMM BOJIOKOH, OTOOpPaXeHHHX B
TOHKOM CJIO€e.

Te of6JjacTtH, TIOe OTCYTCTBME MaCCH MOXeT OHTbE OOHapyXeHO
BOOJIE OCM Z, TO e€eCcTh TaM, TI'Ie B MaTepualjle MMeeTCd CKBO3HOe
OTBEepCTME, MOT'YT COCTAaBJATL IpodJjieMy IJIS CO3IaHUS HellpepHBHOM
LeHTpaJIbHOM [IOBEPXHOCTHA . IS NpeonoJieHn A TakKom PO BJIEMEL
OTBEPCTUS MOTYT  OHTH 3allOJIHEHE IIYTEeM pacCllMpeHrsS  OTBEpPCTUA
(yBeJIMueHMsa pa3Mepa OTBEePCTMA) Ha IOBa IMKCeJd BOKpPYyID HOepubepuu,
M CcpelHee 3HaUeHMe MOXeT OLITh OIpemejleHO OJIS OKPpYXAalmMUX I103UINM,
KOTOPHE MMeKT KOHEUHEEe 3HaueHMd 7 OJISA MaKCuMyMa, MMHUMMYyMa WIn
IIeHTpa B 3aBUCHUMOCTU OT IIOBEPXHOCTHM, KOTOPYKR KOPPEKTUPYIT. 3aTeM
OTBEpPCTME MOXeT OHTL 3aloJIHEeHO 3HaueHMeM cpelHeM Ho3uluM 7 Tak,
UTO pPaspHB HEIPEPHBHOCTM OTCYTCTBYEeT, M Tak, UTO Ha CIJIaXuBaHUe
IIOBEPXHOCTHU He oymeT OKa3HBaThb HeT'aTUBHOE BJIVAHVE oycroe
IPOCTPAaHCTEO.

3aTeM K KaxIo¥ IIOBEPXHOCTM MOXeT OHTL OIpMMeHeHa HaleXHasd
TpexMepHasa CcIJlaXmuBalmasd CIJIarH-QyHKUMS. AJTOPUTM IJIS BHIIOJHEHUS
5TOM OQYHKUMM OpuBeOeH B nybiaumkaumm D. Garcia, Computational
Statistics and Data Analysis, 54:1167-1178 (2010), omnmcaHue
KOTOPOM BKJIOUEHO B IOKYMEHT IIOCPEeICTBOM CCHJIKM B IIOJJHOM oOOBLeMe.
[TapaMeTp CIJIaXMBaHMA MOXHO  BapbUpOBAaThb C IIOJIYUEHUMEM Cepum
MaccuBa @OAHHEIX, YTO »OaeT MHTepBaJ IJIadKOCTM IIOBEPXHOCTM, KOTOPHIM
IpenoCcTaBJIgeT OeTajlM eIVMHMUHOTO BOJIOKHA B OOJbIlel WM MeHbIen
CTelleHN.

HopMaJl K TpexMepHOM I[IOBEePXHOCTM MOI'YT OBTL pPacCUMTaHH OJIA
KaxIo¥ BepmMHH B Opelejax CcIJlaXeHHOM LeHTPpaJIbHOM IIOBEepPXHOCTHU C
MCIIOJIE30BaHMeM OQYHKINUN MATLAB® «surfnormy». AJITOPUTM OCHOBAaH Ha
KyOUUeCKOM COOTBETCTBUM X—, Y- U zZ-MaTpull. [MaroHAaJIbHEE BEKTOPEH
MOTYT OHTE PacCUuMTaHBE Ha KOMIBTEpPE U IMepeKpelleHE ¢ ofpa30oBaHuUeM
HOpMaJM. JIMHEeMHBEe OTpe3KM, IIapallleJIbHHe HOopMaJM K IIOBEepPxXHOCTH,
KOTOpPHE IIPOXOOAT Uepes KaxIyld BeplMHY M OKaHUMBATCH Yy BepxXHeM U

HIMXHEMN CITVJIaXeHHEIX HOBerHOCTeﬁ, MOTWYT OBITH MCIIOJIE 30OBaHEL IJIA
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OIIpemesJIeHUsa TOJIIMHE oOO0paslla OYyMaXHOTO WM3OeJMd B HallpaBJIeHUN,
IepneHOVKYJIAPHOM K LIeHTpaJIbHOM TIOBEPXHOCTHU.

TpexXMepHYK OTHOCUTEJIBEHYK IIJIOTHOCTE BOJIOKHAa OIpemesidiT BIOJIb
TpaekToOpPuUH, IIEePNEeHOUKYJIAPHOM K  1LIeHTpaJIbHOM  IIOBEPXHOCTU  IIpU
OONYMEeHUY MPaBUJILHOM NIPAMOYTOJILHOW MHPMBMEL C IBYMS pasMepaMiu,
COCTaBJIAKIYMU OIMH IIMKCeJIb, M C TPeTbVM B BUIe MOJMHHE JIMHEMHOTO
oTpeskKa, IpoCTUpAalIerocsa OT NOBYX BHEMHMX CIJIAXEHHEX I[IOBEPXHOCTEM
yepes BepumHy. Maccy, HaxXoOAmMyoncd B DToM 0ObeMe, OIPelelisdanT B
BUIe BOKceJlelM, MVMenmIMx KOHeUHYI Maccy, Ha KOTOopyl YKa3hHBaeT
3HaUeHre YPOBHA Ceporo M3 TOoMOTpapmuueckKoIo Habopa OaHHBX. TakKum
obpasoM, MaKcCHMaJiIbHasgd OTHOCUTEJIbHaA IJIOTHOCTE Y BepPIMHE paBHAa
eIVHUIIe, €CJIM BCe BOKCEJM BIOJIb JIMHEMHOTO OTpe3Ka MMenT 3HaueHUue
YPOBHA ceporo 255. MakcuMaJIbHOE 3HauveHue [JIA CTEeHOK KJIETOK
[1eJIJTIJIOBHEIX BOJIOKOH, Kak MNpuHATO, paBHO 1,50 m/cMm3.

YooBHoe mOpelcTaBJIeHMe TpexXMepHOM IIJIOTHOCTM BOJIOKHA MOXeT
OHITE T[IOJIYUEHO IIYyTeM KapTUPOBaHMSA IJIOTHOCTM BOJIOKHA B UeTHPeX
M3MEepeHnIx C MCIOJb30BaHMEeM CIJIaXeHHOW ILeHTpallbHOM IIOBEepXHOCTH,
yTOOHE TIOKa3aThk CTeleHb BHEIJIOCKOCTHOM IedopMmallum obpas3la, MU C
yKasaHMeM TpexXMepHOM IIJIOTHOCTM B BUIEe CIeKTpaJlbHOM OMarpaMMbl CO
3HaUeHUAMM B  KaXOOM TOUKe  KapTH. TakrMe KapTe MOTYT  OBTH
OpencTaBJIeHE B BUIE OTHOCUTEJIBHOM IIJIOTHOCTM C MaKCUMAaJlbHBEMA
3HaueHMsAMM 1 WJIM B BUIEe HOPMaJIM30BAHHOM IIJIOTHOCTM LEJIJIJIO3H C
MakcumyMoM 1,50 1/cM3, Kak ykKasaHo. I[lpuMep TakoM KapTH ILJIOTHOCTH
BOJIOKHa IIoKa3aH Ha OUI'.10.

KapTa I[JIOTHOCTM BOJIOKHA IIO IKaJle CEePEX TOHOB, IIOJIYUeHHasd B
COOTBETCTBMM C OINMCAHHHMM BHIIE MeTOOaMM, I[IoKaz3aHa Ha OUI'.11. Ha
STOM (UITYPpe HaApMUCOBAaH INIPAMOYTOJILHMK A, KOTOPHM ouepuMBaeT YacThb
KYyII0JIOOOpas3HOM CTPYKTYPH, CcOOPMOBAHHOM Ha CTOpOHe BHxOHa B MH
KyTI0JIo0OpasHon CTPYKTYPH, TO eCThb Ha «IepelHen CTOPOHE»
KyTIoJlooOpasHOM  CTPYKTYPH. Takxe HapMCcoBaH IIPAMOYTOJBHUK B,
KOTOPHM ouepuMBaeT UYacCTh KYIIOJOoOBpa3HOM CTPYKTYPH, CcOOpMOBaHHOM
Ha CTOpPOHe BxOIa B MH KymooJjoo6pa3HOoM CTPYKTYPH, TO eCTh Ha
«3aImHen CTOPOHE» KyTI0oJI000pasHoOM CTPYKTYPEHL. Tak Kak KapTy
IUJIOTHOCTM IIOJIyU4alT B COOTBEeTCTBMM C OIMCAHHBEMKM BHIIE MeTOoIOaMu,
TeMHee OTTeHeHHHEe YUacTKM COOTBETCTBYT OoJiee BECOKOWM ILJIOTHOCTH,

cBeTJiee OTTEeHEeHHEEe YUYaCTKM COOTBETCTBYIO MeHbIIeM IIJIOTHOCTH. ns
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OAHHEIX, MCIOJIB3YEMHX IJII COCTaBJIEHMS KapTh OpodMiisg IIJIOTHOCTH,
MOXeT OHTE OlIpelejleHa M CpaBHeHa MeOraHHas IJIOTHOCTE  IJIA
YUACTKOB, HaxXOOAMMXCS B NPAMOYTOJbBHMKAX A U B.

YCTaHOBJIEHO, UTO KymnoJiooBpasHas CTPpyKTypa OyMaxXHHBX W3IeJuM
B COOTBETCTBUM C U30DBpeTeHMEeM IMPOABJIAeT CYIeCTBEHHHEe pPa3jIMuKus B
IIJIOTHOCTU BOJIOKHA Ha Pa3JIMUHEIX yuacTKax KyToJioo0pasHoOM
CTPYKTYPH . B  uyacTHOCTH, BoJiee BEICOKAS IIJIOTHOCTD BOJIOKHA
bopMmmpyeTcs Ha 3amHel CTOPpOHe KYINoJIoOBpas3HOM CTPYKTYPH, UeM
IIJIOTHOCTE BOJIOKHA, chopMUpPOBaBIIAACH Ha nepenHen CTOpPOHE
KYIIOJIOOOpa3HOM CTPYKTYPH . 310 MOXHO YVBUIETH B npuMepe,
IOKa3aHHOM Ha OUI'.11, Ha KOTOPOM UYaCTb KYIOJIOOOPAa3HOM CTPYKTYPREH,
KoTopasa chopMMpOBaHa Ha 3algHeM CTOPOHe B NPAMOYITOJILHMKe B, NMMeeT
3aMeTHO 0oJilee  BHCOKYKD ILJIOTHOCTL, YeM YacCTb KYIIOJIOOOpa3HOM’
CTPYKTYPH, KoTOpasd chopMmpoBaHa Ha epenHen CTOpOHE
KYIIOJIOOOPAa3HOM CTPYKTYPH B OPAMOYTOJLHMKe A. B COOTBETCTBUM C
BapMaHTOM OCYIIECTBJIEHUS M300peTeHMs 5STa pPas3HMia B ILJIOTHOCTM Ha

IIPOTHMEBOITIOJIOXHEIX CTOPOHAaxXx KyHOJ’IOO@paSHOﬁ CTPYKTYPEI cocTaBJideT

IpUOIN3UTEJIHEHO 70% npu onpenejeHUn c IIOMOIIBIO ONMCaHHOM
PEHTTeHOBCKOM TomoTpabuu. [IpyI'MMM CJOBaMmy, IepedHsSs CTOPOHAa

KYIIOJIOOOpa3HOM CTPYKTYpPH MMeeT Ha /0% MeHBIle IIJIOTHOCTH BOJIOKHA,
ueM [IJIOTHOCTB BOJIOKHAa Ha 3adHen CTOPOHE KyIoJiooOpas3HoOM
CTPYKTYPH. B Ipyr'oM BapMaHTe OCYIeCTBJIeHMS Pa3HOCTL ILJIOTHOCTEN B
OyMaXHOM M3OEJIMM B COOTBETCTEUM C M300peTeHMeM paBHa pPasHOCTHU
IJIOTHOCTEeNM NOpudian3mTesibHO 75% Mexmoy IMepelHel M 3aldHel CcTopoHaMM
X KYIOJOODOPa3HHX CTPYKTYDP.

Ee30THOCHUTENBHO K KakKoM-JIubo TeopuM HoJlaTralT, UTO ONMCAaHHHE
B OaHHOM M300peTeHuM MeTOOH  OO0eCIleUMBaKT BO3BMOXHOCTE 0JId
YVHUKAJBHEX pPa3HOCTEM B TIIJIOTHOCTM Ha IIPOTUBOIOJOXHEIX CTOPOHAaX
KYIIOJIOOBpa3HEX CTPYKTYP. B YyacTHOCTH, bopMOBaHVE OOJIBIUX
KYIIOJIOB, HalpuMep, C IIOMOmMBI OTBEPCTHMM OOJIBIIOTO pa3Mepa B
MHOTOCJIOMHEX JIeHTaxX, OIMCAHHHX B M300peTeHMM, I[I03BOJIAeT OOJIbIleMy
KOJIMYEeCTBY BOJIOKOH 3aTekaTk B OTBepCTUS BO BpeMdAd oOllepalliu
KpenrpoBaHMA. TakKoM I[IOTOK BOJIOKOH IMIPUMBOIMUT K pPaspHBY OOJBIETO
KOJIMUECTBa BOJIOKHa Ha IepelHEeM CTOPOHEe KYyNOoJIOODpasHOM CTPYKTYPH,
1, CJemoBaTeJIbHO, K 0oJjlee HMBKOM IIJIOTHOCTM BOJIOKHa. Takxe

noJjiaramnT, UYTO 0OoJiee BHCOKasa ILJIOTHOCTL B OIPYITHX UWaCTAX DOKOBEIX
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CTEeHOK KYTIOJIOOOpasHOM CTPYKTYPH IIPUMBOIOMT kK ©Oo0Jiee BECOKOM TOJIMMHE
B MMJIaX M TaKXe MOXeT IIPUMBECTM K HECKOJIBLKO 0BoJjiee MATKUM U3OeJIUIM
Biaromapsa YacTaM OOKOBHEX CTEHOK C 0oJiee HM3KOM ILJIOTHOCTBIO.

MarkoCcTk M TOJIMHA B MMJIaX OyMaXHEX MBIOeIUA

BaxHbmM CBOMCTBOM JI0B0T0 OyMaxHOT'O n3neamnda ABJIAETCH
omymaeMasad MATKOCTbE OyMaru. UYTOOH VYJIYUILKTE OlyllaeMyln MATKOCTDb
OyMaXxXHOT'O U3neJmn4da, OIHAaKO, JyacTo INPUXOOUTECHA KEPTBOBATH
KaueCcTBOM OPYITUX CBOMCTB OYyMaXHOTO  U3OEeJIMUS. Hanpuwmep, npu
PETYIIMPOBAHUN IIapaMeTpoB OYyMaXHOTO M3OeJMAd Tak, UTOOH YJIYUIUTH
omylaeMyrn MATKOCTL OyMarwy, yacTo OyoyT ¥MMeTh HexeJaTeJIbHBM
IIOOOUHHM 20deKT YMeHBIIeHMS TOJIIMHE B MUJIax OYyMaXHOTO MI3IOeJIML.

YCTaHOBRJIEHO, UTO oliymaeMas MATKOCTL OYMaXHOTO MU3OEeJ M MOXeT
CUJIBHO KOppeJMpOBaTh C TeOMeTPMUeCKM YCpelIHeHHEM (GM) MonoyJieM Ha
paspee OyMaxHOTO wu3nmeausda. GM-MonyJik Ha pa3pHB ONpenesignT, Kak
KBAIPATHEM KOPEeHbL IMIpoM3BeleHMSa IIPOYUHOCTM Ha pas3peB B MH wu
I[IPOYHOCTM Ha pas3peB B I[IH ©OymaxHoro wusmenua. OUI'.12 nokas3bHBaeT
KOppeldaumnn MeXOoy MATKOCTBI Ha OoWyns ¥ GM-MoOyJieM Ha pPaspHB
0a30BHX JIMCTOB, KOTOPBEE M3TOTOBJIEHH C IIOMOWmMBK JIeHT 1 U 3-6,
ONMCAHHHX BHIIE, ¥ OJS CEeTKM, M3IBECTHOM B IaHHOM 0OJIaCTM TeXHUKU
OJIA MCIOJIb30BaHMA B OllepallMM KpenMpobBaHMA B OyMaromejaTellbHOM
criocobe. MATKOCTB Ha  OWyIlb ABJIAETCS IoKasaTeJleM OllyllaeMou
MATKOCTM OyMaXHOT'O M3IOeJIMa, KOTOpyl OIpenelifiT IOOTOTOBJIEHHEE
BSKCIIEPTEL c MCIIOJIE 30BaHUeEM CTaHOaAPTU3UPOBAHHEIX MeTOIONK
TeCcTUpoBaHMA. TO eCTh MATKOCTE Ha OIyIb OLEHMBAKT IIOOT'OTOBJIEHHEE
DKCIIEPTH, MVMEKIMME OIBET B OIPpenOeJIEHUM MATKOCTM, IIPUM STOM SKCIEPTH
IPUOEPXUBATCA KOHKPETHHX MeTOIMK 3axBaTa 0OyMalM UM YCTAaHOBJIEHUA
omymaeMo¥ MATKOCTM OyMaru. UeM BHIIE UMCIIO MATKOCTM Ha OMyIlb, TeM
BHIle OllymaeMas MATKOCTL. UYeTKOM TeHOeHIMel B OyMaXHBX W3OeJMIX,
Kak IIOKAa3EBAaKT OaHHEE, OTHOCAMEC A K 0a30BEM JucTam,
nIpencTaBJIEHHEE Ha OUI'.13, 4aBJIdeTCcd TO, YTO IIO MEpe TOIo, Kak GM-
MOIOYJIbE Ha paspeB OYMaXHOTO U3OeJMs YMeHbIlaeTCsa, MATKOCTL Ha
OIyNlbs OYMaXHOT'O M3OeJIMA IIOBHIAEeTCHA, M HaoOopoT.

BymMaxHbele WM3OeJMI B COOTBETCTBMM C HaCTOAIIMM M300peTeHUeEM
OEeMOHCTPUPYIT IIpekKpaCHOe coueTaHMe GM-MOOYJIA Ha pPa3peEB UM TOJIIMHE
B MmJiax. To ecThb, OyMaxHHE M3OEJMA COIJIACHO M300peTeHMI OoO0OJlamalT

OTJIMYHOM MATKOCTBI (HM3KMM GM-MOOyJIbL Ha pPas3phB) U OTJIUUHOMU
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IyxXJIOCThIO (BHCOKAad TOJIMHa B MMJIax). OJS »OeMOHCTpaluM TaKou
KOoMOMHAaLMM CBOMCTB M3TOTOBJIEHH M3IeJMA C MCIOJbL30BaHMEeM JIeHT 1 u
3-6 UM TpoBeIeHO CpaBHeHMe C OyMaXHHMU MW3OEJIUAMY, W3TOTOBJIEHHBEMN
C MCIOJIb30BaHMEM CTPYKTYPUPYKRMer CceTKM; HoamMadupHasa ceTka 44G,
IPOM3BOOMMA I Voith GmbH, Heidenheim, Germany. CeTka 44G
npencTaBJsgeT CcoOO¥M XOpOomo MBBECTHYI CeTKY IJd KpPenoupoBaHMUS B
fyMaromejyiaTeJIJbHOM cCIriocobe.

B ciayuae JeHTH 1 @OBa MCHOHTaHMsa ¢ pabouumu YCJIOBUSAMMU,
opencTaBJIeHHEMM B Tabjuile 6, I[IpOBeIeHH Ha OyMaromejaTellbHOM
MallMHe, aHaJIOTUMUHOM  MallMHe, IIOKa3aHHOM Ha ouIr. 1. CienyeT
00paTuUTh BHMMaHME, UTO Hal3BaHMA KpadT-LeJJIoJIO3H M3 IpeBeCUHEH
CeBEepPHEX MATKMUX Iopon (NSWK), XBOWMHOM KpadT-LeJioso3s (SWK),
BJIATOIIPOYHOM  CMOJIH (BIIC (WSR) ), KapBOKCHME TUJILLEJIIIIIO 31 (CMC
(KMII) ) u TIOJIMBUHMUJIIOBOT'O crmpTa (TIRC (PVOH) ) MOT'YT OHTH
MCIIOJIL30BAHE B COKpalleHHOM BUIe, KaK YKa3aHo.

TABJIVIA ©

Komnosuumsa ByMaXHOM MacCh
CJIOM CTOPOHH SHKM-LUMUJIMHIPA
CJIOM CTOPOHHI BOSBOYXa
IJesleHVe KOMIO3ULMU OyMaxHO

80/20 NSWK/»BKaMOT, HepaduHMpPOBAHHAL
80/20 NSWK/zBkamunrT, paduHMpoOBaHHAaS

35/65 SHKM-UUIMHIP/BO3OYyX

MacChl
PapmHmrpoBaHre cJjod Bosngyxa, Hp 277
KOoHTpOJIb MNPOYHOCTM BO BJIAXHOM BIIC 25 ¢yuT/T (11,3 x0/T)
COCTOSHUN KMI 5 ¢yur/T (2,3 xv/T)
KOHTPOJIb OTHOWEHMI [IPOYHOCTU
Bes paspbxanuTesiq
BJIaXXHOe /cyxoe
CeTka Kpenmpopahusa/Bai 20%/7%
KpenupoBaHUA oo
CKOPOCTb SHKU-UUIMHIPpAa, OyT/MuUH 1200 (6,1)
(M/cex)
dopmyomUM SNUK, BaKyyM, IONM 23,7 (693,4)
pr.cT. (MM CT.CT.)

VcnosnbzopaHue I[IBC M OpyI'MX OOBIYHBIX
KOMIIOHEHTOB I[OKPHTUA
BJIQXHOCTb [pPU KpeNUpoBaHUU ~2%
[IoTpeBHOCTL B MaTEepPMHCKOM pPyJIOHE | 2 pyJioHa OJd KaXIOoI'0 YCJIOBUA
IBa VCIIEITaHU A IIpOBEeOeHo C JleHTOoM 3 n oBa UCIIHTaHU A

XUMUKATH [IPY KpelupoBaHUU

IpoBeleHO C JeHToM 4. YCJIOBUA MWCHHTaAHMM B cJydae JeHT 3 u 4
yKasaHH B Tabjuile 7, a UCHOHTaHMA OIpoBeleHH Ha OyMaromejlaTeJIbHOMU
MallMHe, aHaJIOTMUHOM MallMHe, IIokas3aHHOM Ha OUI'.1.

TABJIMIA 7

WUcneTanme 1 VcnelTaHue 2

KoMmnauumusa 6yMaxHOM
MaCCH 80/20 NSWK/»BKRAJMUIT, 80/20 NSWK/»BKajauIT,
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CJIo¥ CTOPOHEL
SHKM-UMIMHIPA
CJi0¥1 CTOPOHEL
BO3IyXa

HepabMHMpOBaHHAaS
80/20 NSWK/sBKRAJIMUIT,
padMHMpOBaHHASA

HepabuHMpOBaHHAaS
80/20 NSWK/»BKajuIT,
padMHMpOBaHHAS

IeJyleHMEe KOMIIOSULMM
OyMaxHOM MacCCh

35/65 gHkM-UMIMHOP/BO3OYX

35/65 aHKM-UMIMHOP/BO3OYX

PadmuHmupoBaHMEe CJIOS
BosOyxa, Hp

27

<27

PasprxsomuTess,
dyHT/T (KD/T)

6,5 (2,95)

6,5 (2,95)

KOHTpOJb NPOYHOCTM

KOHTpOHb OTHOIWEHMSA

PaspeXJIiMTeJId Ha CTOPOHEe

BIIC 25 ¢yur/T (11,3 xr/T) | BIC <25 ¢yur/T (11,3 xr/T)
BO BJIAXHOM KMII 5 dyHT/T (2,3 K©/T) <5 / 2 3 /
COCTOSHUMN ’ KMI <5 dyHT/T (2,3 KT/T)
10 dyHT/T (4,5 KO/T) 10 dyur/T (4,5 K0/T)

PasprxXJIinTeJIA Ha CTOPOHEe

(MM pT.CT)

IIPOYHOCTHU BO3OyXa BosOyXa

BiaxHoe/Cyxoe HeT paspHxanTesid Ha HeT paspHxXiaMTesd Ha
CTOPOHE AHKU-LUMJIMHIpA CTOPOHEe AHKU-LUMJIMHIOpAa

CeTka

kpenupoBaHusa/Bau 20%/7% 20%/7%

KpennMpoBaHUA

CropoCTb AHKU—

uManHAgpa, oyT/MuH 1200 (6,1) 1200 (6,1)

(M/cexk)

PopMymoupNT ALK, 23,7 (693,4) wm 23,7 (693,4) wm

BakKyyM, IOOVM PT.CT. . .
MaKCKMaJlb HBI MaKCKMaJlb HbI

XUMMKATBH OJ14
KpenMpoBaHuUsa

UcnosbsoBaHue I[IBC u
OPpYyTMUX OOBIUHEIX
KOMIIOHEHTOB I[IOKPBITUSA

HcnonbsopaHue I[IBC m mpyrmx
OBEIUYHEIX KOMIIOHEHTOB
IIOKPHEITUSA

BnaxHocTh IHOpuU
KpenrMpoBaHUN

~2%

~2%

[loTpeBHOCTDL B
MaTEPMHCKOM DPYJIOHE

4 KaJIaHIOPOBAHHEBIX PYJIOHaA
2 HeKaJIaHOPOBAHHEBIX PYJIOHA

4 KaJIaHIOPOBAHHEIX PYJIOHaA M
2 HeKaJIaHOPOBAHHEIX PYJIOHAa

Takxe IOBa MCIHETaAHUA npoBeneHo C MNMCIIOJIB3OBaHMEM JIEHTEL 5 B

ByMaromejlaTeJIbHOM MallMHe C KOoHOUIYpalumuel, aHaJJOTMUHOM II0Ka3aHHOM

Ha OUI'.1. B ciaydvae M}CHOHTaHMAa 1 MCIOJBL3YIT KOMIO3UUIMILD OyMaXHOM
Maccel 100% NSWK B OOHOPOOHOM COCTOSHMM. BasoOBHM BeC 3alalnT Tak,
uyTOBE OH cocTaejgan 16,8 o¢yur/crona (7,62 xr/cromna). JobaBidoT

cyMmapHo 3,0 oyHT/T (1,4 KI'/T) pPaspHxXJIUTENId K Macce Ha CTOpPOHe

BO3yXa ¥ He »JoOaBJIAKRT PAa3SpPEXJIMTEeJIE K MaCCe Ha CTOpOHe AHKU-

IrJjIiMHIOpa. g obecrieueHuUsd OOCTATOUHOM aIresuu K AHKV-IWIJIVMHIOIPY

ucnoJye3yiT I[IBC KL506 B KaueCcTBe 4YaCTM KJIEEBOTO IIOKPHTUSA SHKU-

UMJIVMHOpa. leJleBYyK TOJIMHY B MUJIax ©6a30BOTO JIMCTa JOCTHUTAKRT 13a

cueT BHpaGOTKM HauboJiee BO3MOXHOM TOJIIVHEL B MIMJIaXx

HeKaﬂaHHpOBaHHOﬁ fyMarm MM 3aTeM IIYyTeM KaJlJaHOPpOBaHMA C OXNMIOaceMEM

pesyabTaToM 125 wMmii/8 cioeB. IloJIyyaloT TIIPOYHOCTL Ha PAa3pPHB  BO
BJIQXHOM cCocTosHuMM B [IH 550 1/3 nmo¥iMa 3a CUeT BHPABHMBAHUA
paduHMpPOBaHMEM ¥ 3a CcueT nOoOaBJEeHMM  BJIATONPOYHOM CMOJEL U
KapboKCUMe TUILeJUIoJIo3s  (KMI) . JcxXOOHEHEe HaCTPOWMKM padMHUPOBAaHUA



COCTaBJIART

KMI cooTBeTCcTBeHHO 25 M 5 QyHT/T

C MCIIOJIb30BaHMEeM JIeHTH 5

MCKJIDUeHreEM TOTI'O,

Naheola SWK.

B ciayuyae JIeHTH
IBa HeKaJlaHIOPOBaHHEHX PYJIOHa B KaXIOM M3 WCIIEITaHuM 1 u 2.
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Taroe Xe,

5 cobupaoT »DecaTb KaJlaHOPOBAHHEIX PYJIOHOB U

NpUBeOeHH B Tadjauie 8.

Kak

UTO WCIIOJIE3YIRT KOMIIO3UMIINMIO GyMaKHOﬁ MaCCHEL

M MVCIIHTaHN/e

45HP ¢ HauvaJbHEM MHoTpebjieHVEeM BJIATOMIPOUYHOM CMOJIH

(11,3 u 2,3 xr/7). UVcoomTaHue 2

1,

OJ4 MCHOBTaHUM C JIeHToM b

TABJIMIIA 8
(1) " (ITI) u
(1) CHOBITaHUE
1 croblTaHme 2
(VIII)
7 (IX) 1
KoMnsuimsa ByMaxHOM’
MaCCBl : Y (V) 00%
CJIOil CTOpPOHE (VI) 1 Naheola
00% NSWK, SWK,
SHKU-UMIMHIOPA
(IV) HepaduHMp HepadMHUPO
ol OBaHHAaA BaHHAaS
CTOpO (VIT) 1 (X) 1
00% NSWK, 00%
zisny padmHMpPOB Naheola
aHHada SWK,
xa
padmHMpPOBa
HHAaSA
(XT)
. éféﬁ) ’ (XIII) 3
5/65 aHku-
KOMIIO SHKU—
UMIUHIOP/ BO
Sl UMIMHOP/ B
3IyX
dyMmar 03IOVX
n
(XIV)
admHM
pPoBaH
ne
zﬁzﬂo (XVI) ~ (XVII) ~
P 45 45
HEI
BO3OY
xa
(XV)
Hp)
(XVIII
asphIX
auTes
b, (XIX) 3 (XX) 3
dynt/ ;0 (1,4) ;0 (1,4)
T
(xko/T
)
(XXI) BIC 25 ¢yHT/T (11,3 BIC 25 ¢yur/T (11,3 xr/T)
oHTpo | kO/T) (XXIII) K
b (XXII) K MI 5
IPOUH MI 5 dyun/m

100%

Pabouune
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OCTHI
BO
BJIAXH
oM
CcCOoCTO
AHWN

byHT/ T
(2,3
Kr/T)

(2,3 xo/T)

(XXTIV)
OHTPO
Jb
OTHOII
eHUs
pOUH
ocTH
BJIAXH
oe/cy
xoe

(XXV) 3
, 0 dyur/T
(1,4

xkr/T)
PABPHIXINT
ensd

(XXVI) 3
,0 byHT/T
(1,4 xo/T)
PaBpHXIUTE
a4

(XXVII
eTKa
Kpenu
poBaH
na/Ba
I
Kpenu
poBaH
nsa

(XXVIII) 2
0%/2%

(XXIX) 2
0%/2%

(XXX)
KOpoc
Thb
AHKM—
LMIIMH
apa,
byT/M
MH
(m/Mm
H)

(XXXT) 1
600
(487,7)

(XXXII) 1
600
(487,7)

dopmyomMit SMUK,
BaKyyM, IOMM PT.CT.
(MM pT.CT)

23,7 (693,4) wnu

MaKCKUMaJlb HBIA

23,7 (693,4) unmu

MaKCUMAaJIb HBI

XVMMMKATE OJIS
KpenmMpoBaHus

UcnospbsoBaHue I[IBC u
OPYTHUX OOBIUHBIX
KOMIIOHEHTOB I[TOKPHITUS

HcnomnpsoBaHue I[IBC u
OPYITUX OOBIUHEIX
KOMIIOHEHTOB I[IOKPHITUS

(XXXIT]
JIaXHO
CcTh
opu
Kpenu
POBaH
nu

(XXXIV) ~
2%

(XXXV) ~

Q
(]

[IoTpeBHOCTL B
MaTEPMHCKOM DPYJIOHE

10 xajaHOPOBAaHHHX
PYJIOHOB M
2 HeKaJIJaHIOPOBAaHHBIX

10 xaJlaHOPOBRAHHHX PYJOHOB
u
2 HeKaJIaHIOPOBAHHEIX DPYJIOHA

pyJioHa

(XXXVI

a30BH

7 (XXXVII) 1

BEC, 6.8 (XXXVIII)

(ko/C

ToIa)

éixiix (XLI) 1 (XLII) 1
n 25 25

a B
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MMJiax

(XL)
mi/ 8
cJioeB

(XLITII
H_
[IpouH
OCTh
Ha
pasph
B,
/3
miorMa

(v/7,
62
cM,
v/ cM)

(XLIV)

570 (206)

1

(XLV)
570 (206)

1

(XLVI)
H_
I[lpouH
oCThb
Ha
paspu
B,
/3
IiorMa

(n/7,
62
cM)

(XLVIT)

570 (206)

1

(XLVIII)
570 (206)

1

(XLIX)
H_
I[lpouH
OCThb
Ha
paspu
B BO
BJIAXH
oM
cocTOo
SAHWMA,
/3
miorMa
(n/7,

cM,
v/ cM)

50 (72)

5

(LITI)
THOIIEe
HUE
[IPOYH
oCcTHU
BitaxH
oe/Cy
xoe

(LITIT)
;35

0

(LIV)
;35

(LV)
aTepu
HCKMe
PYJIOH
Bl
KaJlaH
opoBa
HHEIE

(LVI)

(LVII)

1




60

(LVIIT
aTepu
HCKMe
PYJIOH
Bl (LIX) 2 (LX) 2
HeKaJl
aHIPO
BaHHEI
e

UeTHpEe MCHOHETAHMA TIIPOBelIeHO C MCIOJIL30BaHMEeM JIeHTH 6 Ha
ByMaromesylaTeJIbHOM MallMHe C KOoHOMI'ypalmelM, IokKasz3aHHOM Ha OUI'.1. B
ciydae IIepBOM  CepUM MUCHOHTAHMM MCHOJL3YyIT cMechk 80% Naheola
SSWK/20% Naheola SHWK B OOHOPOOHOM bopme. EazoBLIl BeC
ycTaHaBJIMBaT Opu 16,8 @yHT/CcToma B cJydyae wucOeTanug 1, 21,0
byur/cToma B cJy4dyae MCOHTaHuMsg 2 u 25,5 o¢yHT/cToma B ciydae
ucnelraHnmusg 3 (7,02, 9,53 wm 11,57 kr/croma). B UMCXOOHYID Maccy
PaspHXJIUTENIE He nobaBiaganT. CeTKy KPEeNMPOBaHMA M BaJl KPelMpOBaHUA
yCTaHaBJIMBAaKwT Ha YypoBHe 20% m 2%, Tor'da KaK BJaXHOCTE JMCTa
[Iepeln OTCaCHBAKMMYM AMNMKOM YCTaHaBJIMBAKT IIPM HOPMAJIBHHX YCJIOBUAX
(TO eCThb NPUOIU3UTEIIBHO 57%) . g ofecneueHMd OOCTATOYHOM
anresmMy K SAHKU-UWJIMHOPY wucnoas3ywoT I[IBC KL506 B BUIOe YacTu
KJIEEBOTO TIIOKPHTUA SHKU-LUMIJIMHIOPa. leJleByKn IIPOYHOCTE Ha paspHB BO
BJIAXHOM cocTogHuM B IIH 6GasoBoro JmcTa (600 r©/3 morMa) OOCTUIAT
3a CuUeT BHpPaBHMBaHMA padMHMPOBaAHMEM U 3a cueT pobaBJIeHUM
BJIATONPOYHOM CMOJIHL ¥ KMIl. MVCxOIOHHE HAaCTPOWKM padMHMPOBAHMUSA
cocTapJygiT 45HP ¢ HauvaJIbHBEIM I[HOTpeBJieHMeM BJIATOIPOUHOM CMOJIE U
KMII coorBeTCcTBEeHHO 25 wm 5 ¢yur/T (11,3 wm 2,3 xr/T). HOud
OOCTVXEHMUS LeJIeBOM IIPOUYHOCTM Ha Pa3pPHB BO BJAXHOM COCTOSHUM B IIH
paduMHUPOBaHUE KOPPEKTUPRYIT . Ecim TOJIIVHA B MMJIax
HeKaJlaHOpOBaHHOM OyMaru amaeT Huke 160 wMmi/8 cJjloeB U lLiejieBad
IIPOYHOCTBL Ha pPas3pPHB BO BJAXHOM COCTOAHUM B I[IH He gpocTaercd,
nobaByagiT OoJibllee  KOJMYUECTBO  BJATONPOYHOM  CMOJIEL ¥ KMII (B
COOTHOmMeHMr 2:1), UYTOOH MNOJYYMTH ILeJIeBYK I[IPOYHOCTB Ha pPas3pPHB BO
BJI&XHOM COCTOSHMM B IIH. IIpOYHOCTM Ha pPa3pPHB B CYXOM COCTOSHUMU
paspemanT KoJjebaTbCcsa. B KaxXOoM MCIHTaHUM  cofupawnT IOBa (2)
HeKaJIaHOPOBAHHHX PYJIOHA.

Clenyomas CepMsa MCIOETaHMM C JIeHTOM 6 aHaJloTMUHa IIepBOoM
CepuM MCIHTaHMM, 3a MCKJIUeHMEeM CKOPOCTM KpelMpoBaHMA. Ba30BHU

BeCc oOuxcupyoT npu 25,5 oyHT/CcTona (11,57 xr/cromna) wWIM Ha
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B0asoBOM Bece, KOTOPHM m»OaeT HamboJiee BHCOKYID TOJIMMHY B MMJIax
a30BOTO JMCTa. Pas3pHXJMTENE B MCXOOHYK MaccCy He no0aBJigwoT.
TesleBOM IMOKaszaTeJlb IJiS CeTKM KpelupoBaHMA cocTabjsgeT 10% B
cJydae wuchoeHTaHusa 4, 15% B ciydae ucHOHTaHua 5 m 20% B cJjaydae
MCHOHTaHMa 6. BaJl KpenouMpoBaHMA YCTaHaBIMBAaKT Ha YpPOBHe 2%, IIpu
5TOM BJIAXHOCTL JIMCTa IIepel OTCacCHBaKIMM ANMKOM yYyCTaHaBJIMBAaT IIPU
HOPMaJIbHOM COCTOAHUU (TO eCThb OIPUOIM3UTEJIEHO 57%) . Oisa
obeclrieueHMsa IOCTATOUHOM anresuM K SHKU-LUUJIMHIPY MCHoJb3yiT IIBC B
KauecTBe JacTu KJIEeBOTO [IOKPHTM A AHKU-LUMJIMHIPA . IeJleBy©
[IPOYHOCTBL Ha pPa3pHB BO BJaXHOM cocTogdHMM B IIH ©Gaz30BOTo JMCTa
(600 1©/3 gmOoiiMa) OOCTUTART 3a CUeT BHPpaBHMBAHUS padMHUPOBAHMEM U
3a cueT »noOaBJIEHUM BJIATONPOYHOM CMOJE M KMII. MCXOOHHEE HaCTPOWKU
PadMHMPOBaAHUSA COCTaBJIAKOT 45HP c HayaJlbk HEIM noTpeBJIeHUEM
BJIATOIPOYHOM CMOJIH M KMII cooTBeTcTBeHHO 25 m 5 o¢yHT/T (11,3 W1
2,3 xr/T). OIS OOCTWXEHUS LeJIeBOM MNPOYHOCTHM Ha Pas3pPHB BO BJIAXHOM
cocTogaHMM B IIH BHaualjle KOPPEKTUPYIRT padMHMpOBaHMEe. ECIM ToJmMHa
HeKaJlaHOpOBaHHOM OyMaru HamaeT HuMxke 160 wMni/8 cJjioeB U lLiejieBad
[IPOYHOCTBE Ha pPa3phlB BO BJIAXHOM COCTOSAHMM B IIH BCce eme He
oocTuraeTrcsa, nodaBijgioT OoJbllee KOJIMUECTBO BJATOINPOYUHOM CMOJIH U
KMIT (B cooTHomeHMM 2:1), UYUTOOH IIOJYUUTL LeJIEBYKD I[IPOYHOCTHL Ha
pPaspeHB BO BJIQXHOM COCTOAHMM B IIH. IIpOUHOCTM Ha paspeHB B CYXOM
COCTOSAHMM PpaszpemainT KojebaTbCcd. B KaXOIOM MCIBETaHUM CcoOMpaklT IOBa
HeKaJlaHOPOBAHHHX pPYJIOHA.

Clenyomas Cepus MUCIOBTaHUM C JIEHTOM 6 aHaJIoTMuUHa IIepBOM
CepuM MCIBITaHUM, 3a MWCKJIOUeHMeM BJIaXHOCTM JIMCTa. bBa30BHM BeC
buxcupyor npmu 25,5 o¢yHT/CcTona (11,57 xr/cToma) WM Ha 0as3oBOM
Bece, KOTOPHM mHaeT HaubdoJiee BHCOKYID TOJMMHY B MMJIax ©0a30BOTO
JuUcCTa . PaspHXJMUTENE B MCXOIOHYK Maccy He  1o0aBJIgOT. CeTky
KpelMpOBaHMsa M BaJl KpelMpOoBaHUs YCTaHaBJIMBAKLT Ha ypoBHe 20% m 2%
COOTBETCTBEHHO. BiaXHOCTB JMCcTa rnepen OTCaCHBaKIMM  SMUKOM
YyCTaHaBJIMBAKT IIPM HOPMAJIBHHEX YCJIOBUAX (TO eCcTh IPpUOIM3UTEJIBHO
57%) B cJgydae wucHOHTaHuMa 7, b9% B cJyuyae MCIOHTaHMa 8 u 61% B
ciydae wucHelTaHudga 9 (Tabauua 9). BJlaXHOCTBE JIMCTa KOPPEKTUPYIT
HaCTpPOWKOM Harpy3kuM ADVANTAGE™ VISCONIP™ (Metso Oyj, Helsinki,
Finland) (To ecTr 550, 325 m 200 odyur/monm? (3,79, 2,24 u 1,38

Mlla)) wiau nofaBJIeHMEeM BOOHOTO OPOIeHMa IIepell KPelupyoIVM BaJloM.
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Ina obecnedeHrsa IOCTATOUHOM anOresuMM K AHKU-UMJIVMHIPY WMCIIOJbL3YIOT
[IBC B KauecCcTBe UYacCTM KJII€EeBOT'O IIOKPHTUA HAHKU-LUMIMHOPpa. LejleByo
[IPOYHOCTE Ha pa3pHB BO BJIaXHOM CoOCTOAHMM B IIH ©as30BOrO JmcCTa
(600 /3 OonMa, 70 T/cMm) OOCTUT AT 3a cueT BHPaABHMBaAHUA
paduHMpPOBaHVEM M 3a cueT pofaBJeHuM BJIATOIPOYUHOM CMOJIHI M KMII.
VicxXoOHHE HaCTpoMkM pabrHMpoOBaHMsa cocTaBJagioT 45HP ¢ HavaJbHHEM
norpedjieHMeM BJIATOIPOUYHOM CMOJIH ¥ KMII cooTBeTcTBeHHO 25 m 5
dyur/T (11,3 m 2,3 Kr/T). IJ4 JOCTUXEHMS LeJIeBOM I[IPOYHOCTHM Ha
PaspHB BO BJIaXHOM COCTOSHUU B ITH BHaudaJe KOPPEeKTUPYIT
paduHMpoOBaHMe. EcJaM ToOJMMHaA B MWJIaxX HeKaJlaHOpoOBaHHOM OyMaTu
nagaeT HMxe 160 wMJI/8 cJjloeB U LejleBasd IMIPOUHOCTL Ha pPaspHB BO
BJI&XHOM COCTOAHMM B IIH BCce eme He mocTUIaeTcd, O00aBJIAKT OOJblIee
KOJIMUEeCTBO BJIATOIPOUYHOM CMOJIEL M KMII (B cooTHomeHMM 2:1), UTOOH
[MOJIYUMTE LIEJIEBYK IIPOYHOCTE Ha pPas3pHB BO BJAXHOM COCTOSHMM B I[IH.
[I[pOUHOCTM Ha pPa3phHB B CYXOM COCTOSHMM paspemawnT KoJjgebaTbcsa. B
KaXIOM MCIIEITaHUM CcOoOupamnT IBa HeKaJlaHIPOBAaHHEX pPYJIOHA.

B @OMHAJLHOM CepMM MUCHHTaHUM C JIeHTOM 6 BHOMpPanT HaWJIYUllyl
KOMOUHauupn 6a30BOTO BecCa, CETKM KPelMpOBaHMA W BJIAXHOCTM JIMCTa
[lepel OTCacCHBawlMM AMMKOM C LeJIb IIPOM3BOLCTBa HauboJiee XOpPOoIEeIo
l-ciomHorTo ©6a30BOTO JMCTa, KOTOPHM MMeeT TOJMMHa B MuiIax 160
MMJI/ 8 CJI0eB, IIPOYHOCTL Ha pPasphlBE BO BJAXHOM cocTosHMM B IIH 600
/3 moiva (79 1©/cMm), pacTsxeHre B MH 20%. CoOupaonT »OecaThb
MaTEepPUMHCKHUX PYJIOHOB OJg OpeofpasoBaHUs B 1-CcJIOMHOEe II0JIOTEHle.

Paboure YyCJOBUSA U TeXHOJOTMUECKMEe IlapaMeTpbl OJIS MCIHTAHUM C

JIeHTOM 6 HNpMBeIeHH B Tabiauile 9.

TABJIVIIA 9
(LXTIT)
. (LXIII) 80/20
KOMHBMMM%J@yMaXHOM Ma CCEHI Naheola SWK/HWK,
CJIoM CTOPOHBl SHKM-LMUIHIOPA DabUHUPOBAHHAS
éiil)xa CJIOM CTOPOHEL (LKIV) 80/20
Y Naheola SWK/HWK,
paduHupoBaHHa4a
(LXV) IeJsieHUe ;iizf) 35/65
KOMITOBULUNK ByMaIlu
LUUIMHIP /BO3YX
(LXVII) PadpuHMpOBaHU (LXVIII) ~4
e Bcex cJjoeb (Hp) 5
(LXIX) PaspeXJUTElb (LXX) 0
, byHT/T
(LXXI) KoHTpOJb (LXXII) BIIC 25
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IIPOYHOCTNM BO BJIaXHOM
COCTOAHUM

byur/T (11,3
ko/T)

(LXXIII) KM
o 5 dynr/T (2,3
kro/T) (npu
HeoBXOoIOMMOCTHU
KOPPEeKTUPYIOT)
(LXXIV) KoHTpoOJb
OTHOWEHNA MNPOYHOCTU (LXXV) HemT
BJIaXXHOe /cyxoe
(LXXVI) CeTka (LXXVII) 10

KpenupoBaHus/ean
KpenupoBaHUSA

%, 15%, 20%
(McnelTaHue 2)/2%

(LXXVIII) CkopocCT
b SHKU-UMIMHOPA,
oyT/MUH  (M/MUH)

(LXXIX) 1600
(487,7)

(LXXX) dopMyommi

(LXXXI) 23,7

dmmkK, BaKyyM, IoNM (693,4) wunu

prT.CcT. (MM PT.CT.) MaKCHMAaJIb HEIN
(LXXXTIII) Vic
noJsgbs3oBaHue I[IBC

(LXXXITI) XUMUKAT KL506 u npyrux

Bl IOJIA KpPelIMpOBaHMA

OBOBIUHBIX
KOMIIOHEHTOB
[IOKPHEITU S

(LXXXIV) BiaxHocC (LXXXV) 57%,
Tb I[IOJIOTHa Iepen 59%, 61%
dopMy UMM AMMKOM (McnelTaHue 3)
(LXXXVI) BiaxHoC (LXXXVII) ~2
Tb [IPU KpenupOoBaHUU %
(LXXXIX) 2
HeKaJlaHOPpOBaHHBIX
JIOHa
(LXXXVIII)  IoTpe6H Py
OCTh B MAaTEPMHCKOM (nenerranme 1-3)
p (XC) 10
pPyJioHe
HeKaJlaHIPOBaHHBIX
PYJIOHOB

(ncnelTraHue 4)

(XCT) BEasoBul Bec,
byHT/cTomna
(xkm/cTona)

(XCII) 16,8,
21, 25,5 (7,62,
9,53, 11,57)
(ncnelTaHue 1)

(XCIII) ToJjmMHa B
Muiax (Mmii/8 cJoesn)

(XCIV) 160+

(XCV) MH-IIpOYHOCTB
Ha paspeB, T/3 OorMa
(/7,62 cM win 1T/cM)

(XCVI) 2400
(315)

(XCVII) IH-IIpOYHOCTH
Ha paspeB, T/3 OorMa
(/7,62 cM win 1T/cM)

(XCVIII) 24
00 (315)

(XCIX) IIH-IIpOYHOCTH
Ha pasphiE BO BJIAXHOM
cocTodgHUM, I/3 IonMa
(/7,62 cM win 1T/cM)

(C) 600+

(CI) OTHoIeHne
MNPOYHOCTHM Ha Pa3pPLB
BJIaXHOE /Ccyxoe

(CII) 0,25+
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IOaHHEIE MCIBTaHUM C JeHTaMu 1 UM 3-6 ¥ CO CTPYKTypUpyoIen
CEeTKOM IoKa3aHH Ha OUI'.13. Pe3yJabTaTH IeMOHCTPUPYRT OTJIMUHOE
coueTaHve GM-MonOyJigd Ha pPas3pbBE M TOJIMHE B MWIax OyMaXHEX
n3neamn, KOTOPHE [NIPOM3BEeIEeHH B MCIHTaAHMAX C MCIOJIL30BaHUEM
MHOTOCJIOMHEIX  JIEHT. B uwacTHOCTH, pes3yJibTaTe [IOKa3HEBawT, uTo
uU30eJnsa, W3TOTOBRJIEHHEE C JiIeHTaMu 3-5, MMenT TOJIMHY B MAJax IO
MeHbIen Mepe NPUBIM3UTEJILEHO 245 M1/ 8 CJIOEeB. N3pmenns,
M3TOTOBJIEHHEIE C JeHTaMu 3-6, uMelT GM-MOIOYJIbE Ha pPaspPHB MeHbIIe
yeM HOpubiamusurTesbHO 3500 1/3 gmoiMma  (459,3 1/cM). Takxe cjenyeT
OTMETUTHL, UTO WUBIOEJMA, I[IPOM3BEIEeHHHE C MCIOJb30BaHMEM JIEHTH 3,
VMMET TOJIIMHY B MMJIaxX OOJIblle ueM IpuOIM3uUTesbHO 270 MMiI/8 cJjoes,
a GM-MoIyJlb Ha pa3pHB MeHbme uyeM 3100 1©/3 moiMva (406,8 1m/cMm),
oBecrieurBas TakKuM oOOpasoM OCODEeHHO XOopollee WU3OeJie ¢ TOUKU
3PeHMS TOJIIMHHE ¥ MATKOCTM. Pe3yJbTaTH, I[OKas3aHHEHe Ha OUI'.14,
TaKxe OEMOHCTPUPYIOT IpeBOCXOOCTEO OyMaXHEIX n3neJyn,
VM3TOTOBJIEHHHIX C MHOTOCJIOMHEMM JIeHTaMy, II0 CPaBHEHMIO C MU3OeJIUIMM,
VM3TOTOBJIEHHEIMM C CEeTKOM, C TOUKM B3peHud KoMOMHAUMM TOJIIMHEL B
MHUJIax n GM-MonmyJia Ha Pas3spuB. XoTsa OyMaxxHue U3nenmns,
NpoM3BeIeHHEe C MCIOJIbL30BaHUeM CeTKH, HaxomOAaATcda B IIpenejax
MHTepBaJa GM-MOOYJISd Ha pPa3pPHB, HM OOHO M3 M3TOTOBJIEHHEIX C CETKOM
ByMaxHEIX  M3OeJUi He uMeeT TOJIMMHY 3BHauuTeJLHO  OoJiblle uUeM
Npubar3nuTesHo 240 Mui/8 cjoeB. Kak mogpo®HO 0OCYyXOaJIoCh BHIIE,
ByMaXHBEIe M3OeJMSI, UWI3TOTOBJIEHHBE C MCIOJIbL30BaHMEeM MHOI'OCJIOMHOM
JIEHTH, obecrneumMBanT BO3BMOXHOCTE OJA (QOpMOBaHMA 0OoJiee KPYIIHBIX
KYIIOJIOOOpas3HEX CTPYKTYP, ueM MOXeT OHITH IPpOM3BENEHO C
VCIIOJIE 30BaHUeEM CTPYKTYPUPYOIINX CETOK. BoJiee KPYIIHEIE
KYIIOJIOOBpAasHEEe CTPYKTYPH, B CBOK OUepelb, o0ecneumBawnT ©OoJjiee
BHICOKYID TOJIMMHY OyMaXHHX M3OeJuy. CJlemoBaTeJIbHO, KaK IIoKa3aHO Ha
OUI'.14, WMBTOTOBRJIEHHHE C MHOTOCJIOMHOM JIeHTOM WM3OeJIMd MMelT O0oJiee
BEICOKYK TOJIMHY, UYeM Mu3OeJMa, W3TOTOBJEHHHE C MCIOJL30BaHUEM
CeTKHU.

B 1eJioM pes3yJIbTaTH, IIpencTaBJIeHHBEe Ha OUI'.13, [oka3EBawT,
uTO OyMaxXHbe U3OeJIMA IO HacTodAlleMy M300peTeHMI, KOTOPHE MOTYT
OBITE M3TOTOBJIEHEL C MHOTOCJIOMHBEIMM JieHaMM, MuMelT ©oJiee BHCOKY
TOJIIVHY B MWjJax ¥ OoJibllyldo MAT'KOCTE, ueM 0a30BHE  JIUCTH,

M3TOTOBJIEHHEIE CO CTPYKTprpyIOH_[eﬁ CeTKOM. CrneumaJamucry B OaHHOM
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oBJlacTM TexXHMKM 0e3yCJIOBHO OyOeT IOHATHO, UYTO TOJMMHA M MATKOCTDH
ABJIAIOTCS BaXHBIMM CBOMCTBaAMM MHOIMX OyMaXHBEX M3OeJun. TaKuM
oBpaz3oM, OyMaxHHE MU3OeJIMA B COOTBETCTBMM C M300peTeHUeM oO6JalawnT
BecChbMa IIpUBJIeKATeJIbHEIM COUeTaHMeM CBOMCTE.

CeolMicTBa 0aB0OBOIOC JIMCTa M HepepaboTaHHOM OyMarmu

JonoJHUTeJIbHEE Oa30BhEE JIMCTH M TOTOBHE M3OEJIMA [IPOM3BOOAT C
JeHTaM 5 m 6 ¥ OnpemneligioT CBOMCTBa TakKux 0a30BHX JIMCTOB U
TOTOBHX WUBOEIUM. B ciyuae 5STUX MUCIHTAHUM MCIOJL3YIT Te Xe CcaMble
obmme padboume MEeTOOMKM, KOTOPHE MCIOJL30BaJM IIPY MCIHTaHUAX
TOJIIMHEL B MWJIax ¥ MATKOCTM C JleHTaMuM 5 ¥ 6, OIMCAHHEX BHIIE.
Komnosuiiysa OyMaXHOM MAaCCH UM KaJlaHOPpOoBaHMe B D2TOM CepuM MCIHTaHUM
M3MeHeHE, a CBoMcTBa COOPMOBAHHEX ©Oas0BHX JMCTOB I[IpUBEIEHH B
Tabjmile 10. CienmyeT o0paTUTh BHMMaHUE, yTo B Tabjuile 10
KoMIosuumMsa T1 OTHOCHMTCHS K KOMIIO3MLIMM OyMaxHoOM MacchH u3 100%
NSWK, a xommosmuumsga T2 OTHOCHMTCHS K KOMIIO3MUIMM OyMaXHOM Macce 80%

Naheola SSWK/20% Naheola SHWK.

TABJIMIIA 10
JlenTa/UcrerTaHue 5/1 5/2 5/3 5/4 6/1 6/2
KoMnozsuunsa OyMaXxHou 71 71 T T T2 T2
MacChl
KanmaHgpoBaHMKe EcTb Hem EcTb Hem EcTb Hem

17,04 [16,59
(7,73 | (7,53
) )

121,5 145,4 12¢6,0 147,3 130,7 155,9

16,88 | 16,76 | 16,50

BEazoBwll BecC, (7,66 (7,60 (7,48

byHT/CcTona (kr/cromna)

16,99
(7,71)

TosimHa B MWJax,
MWJI/ 8 JIMCTOB
MH-IIpoyHOCTbL Ha
paspeB, 1T/3 noiiMa 1612 1337 1656 1409 1778 1665
(/7,62 cMm)
[IH-TIpouHOCTHL Ha
paspuB, T/3 moiiMa 1553 1419 1607 1498 1574 1534
(/7,62 cMm)

GM-MonoyJib Ha pasphB,
r/3 monmva (r/7, 62 cMm)
PacTaxeHrue B MH, % 28,5 28,6 28,0 26,5 26,1 23,7
PacraxeHue B IIH, % 9,3 9,4 9,2 8,5 7,3 6,8
[[pOYHOCTE Ha pasphB
BO BJI&XHOM COCTOSHUMU
(Finch), ©/3 monMa
(r/7,62 cm)
OrTHowmeHMe I[IH-
[IPOYHOCTU

BJIaXXHOEe /Ccyxoe
(Finch), %
GM-Paspyumamnlee
HaNpsXeHre Opu 98,0 84,6 101,2 96,7 121,5 125,3
paspriBe, 1T/%

1581 1377 1631 1452 1637 1598

510 502 541 595 613 575

32,9 35,3 33,7 39,7 39,0 37,5
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B KkKauecTBe IOOMNOJHUTEJILHOTO acleKkTa D2TOM CcepuM MCHOHTaHUM
©a30BHE JIMCTH, IIOKa3aHHHEHe B Tabjiuie 10, nepepabaTHBalT B I'OTOBEHE
OyMaXHEIe TIIOJIOTeHla. Ilpolecc IepepaloTKM BKJIKYaAeT TUCHEeHMEe C
MCIIOJIE30BaHueM mabJjioHa NOJIS TUCHEeHMHA, I[IOKa3aHHOTO B IlaTeHTe Ha
IpOMBIILJIEHHE oOB0pasen US WM 648137 (ommMcaHMe KOTOPOTO BKJIIOUEHO
OOKYMEHT IIOCPEeOCTBOM CCHJIKM B IIOJJHOM 00BeMe), B pexuMme padoTH
THVS mnpM KOJUUeCTBe JIMCTOB 52 u oTpeske Jmcra 0,14 morva (0,36
cM) . s VCIIEITaHU A, 0B0B3HAUEHHOTO 4/1, Iy OUHY THUCHEHUS
BapbUpyoT npubamsmuresrHo ot 0,065 mo 0,072 momva (0,165-0,183
cM) . Oj1a I»OpyTUxX WUCHOHTaHMM B Tabjaulle 10 1ay®mMHY  THUCHEeHUSd
YyCTaHaBJIMBAKT Ha 0,070 oorMa (0,0178 cM) . MrpuHy 3a30pa
COENMHUTEJIEHOTO BaJIMKa yCTaHaBIMBaKT Ha 13 MM IJIS BCex
VICIIEIT aHUM, u VICIIEITHIB 4 €MEE Da30BHE JIMCTH [IPOU3BOOAT C
VCIOJIL30BaHMEeM IIepdopallMOHHEIX HOXeM, UMeIMxX MUPUHY COeIMHEeHUS
0,019 gomma (0,048 cM) ¢ 27 coeIMHeHMAMM Ha HoOx. CBoOMcTRa

HepepaGOTaHHHX TOTOBHX M3IOeJIUM IIPMBEIOEHE B Tabauie 11.

TABJIMIA 11
JlenTa/UcrerTaHue 4/1 4/2 4/3 4/4 5/1 5/2
Basoewt Bec, 33,16 | 33,63 |[33,01 |32,97 32,59
¢yHT/CcTona 34,46 (15,0 (15,3 (14,9 (14,9 (14,8
(KI‘/CTOHa) (15’6) ) ) 7) 5) )
ToJiMHa B MMJIax
(Ms1/8 JMCTOB) 224,0 266,0 | 237,6 | 266,5 |239,4 292,0
MH-TIpOYHOCTbL Ha
paspeB, 1T/3 noiiMa 3414 2930 3303 3125 3618 3436
(/7,62 cMm)
[TH-TIpouHOCTHL Ha
paspeB, 1T/3 noiiMa 3058 2744 3032 2952 3098 2779
(/7,62 cm)
GM-MonoyJib Ha pas3phB,
T/3 monima (v/7,62 3231 2836 3164 3037 3346 3089
CcM)
PacTaxeHrue B MH, % 27,0 26,6 24,2 24,1 23,0 22,5
PacraxeHue B IIH, % 9,5 9,7 9,2 9,1 7,8 7,3

[IH-IIpoUyHOCTHE Ha

Pa3spelB BO BJIAXHOM
cocrosHm (Finch), 940 859 922 963 1034 | 928

/3 monMa

OTHOIeHUEe MNPOYHOCTEM

BJIaXHOEe /Ccyxoe 30,7 31,3 30,4 32,6 33,4 33,4
(Finch), %

[[pOYHOCTL Ha pasphB

nepdopaumm, 1v/3 713 666 750 683 798 672
IoorMa

ABcopbunoHHada 434 455 442 474 405 407




6’/

EMKOCTbB IIO BOIE

(SAT), 1/M?

AncopOunoHHada

eMKocTb SAT, 1T/T T 8,4 8,1 8,8 7,6 T,
CropocTb abcopduunu 0,11 0,09 0,11 0,11 0,07 0 05

SAT, 1/cex®?®
GM-Paspyuamnlee

HalpAXxeHrne Ipn 202,6 175,5 213,0 204,4 250,8 240,9
paspeiBe, T/%

GM-MonoyJsib Ha pasphblB

npu pacTsIKeHNU 43,4 38,2 48,3 43,6 53,3 51,7
(v/ movim/ %)

5,27 5,03 5,27 5,14 5,59

InamMeTp pyJioHa, IOMM | 4 91
! (13,4 | (12,8 | (13,4 | (13,1 | (14,2

(cm) 12,5

12,5 1, ) ) ) )
CxaTne pyJioHa (%) 9,5 9,8 9,8 7,7 11,2 10,3
MATKOCTL Ha OUyIlb 10,42 10,33 9,05 9,07 6,94 6, 64

BOJILIIMHCTBO CBOMCTB TI'OTOBHX OyMaXHHX II0JIOTEHEUHEX W3OeJIni,
IpenCcTaBJIEHHHX B  Tabiauile 11, SKBMBAJIEHTHH WJM [IPEBOCXOOAT
CBOMCTBa CYHNEeCTBYOIMX B HacTodAmee BpeMsa OYMaxXHBEIX IIOJIOTEeHell.
CilenyeT OTMETUTH, OIHAKO, YTO TOJIIMHa B MWIIax OyMaXHBIX II0JIOTEHEIll
B oOf0meM cJydae CyYMeCTBEHHO I[IPEBOCXOOUT TOJIMMHY IIPpeljiaTaeMBEX B
HacTosdmee BpeMsa OyMaXHEX IIOJIOTeHell. Kak B ILeJIOM pPacCMOTPEHO
BHIIE, TOJIIMHaA B MUJax OYyMaXHOTO WM3Oeusa oO0paTHO IIpOolloplLMOHaJIbHa
MATKOCTH. XoTd MATKOCTE M BIUTHBaKIMas  CIOCODOHOCTBE  I'OTOBHX
OYMaXHEIX IIOJIOTEHEeUHHX WM3IOeJUl, IOIpeOCcTaBJIeHHEX B Tabiuue 11, Ha
uTO  yKas3eBalT MATKOCTL Ha  OWyIlb, GM-MOoOyJIb Ha pa3peB U
abcopObuMOHHasA eMKOCThL IIO BoIe (SAT), HEMHOT'O  MeHBbIIe, ueM
MATKOCTL IPYTUX OyMaxXHHX II0JIOTEHEUHEX W3OeJiuM, MATKOCTbL, TeM He
MeHee, ABJISETCHS OUEeHb XOpPOolel, YUMTHBAS OuUeHb OOJIbIIYID TOJIMUHY B
MUJIax u3neguii. Takxe cienyeT oBpaTUTh BHMMaHMe Ha GM-palpymaniee
HaOpsSXkeHMe IOIPpY pPasphBe TOTOBHX OyYMaXHHX II0JIOTEHEeUHHX W3OeJIul.
GM-Paszpymaniliee HalOpsSXeHMe IIPU paspHiBe OyMaXHOTO U3OeIUsa [ABJISAEeTCHA
XOPOUUM IoKa3aTeJleM [IPOYHOCTHU U3OeJINA. T'oToBHE BOyMaxHbIE
[IOJIOTEHIIA, IIPelCcTaBJIeHHEEe B Tabjuie 9, TI[IoKa3EBakT IpekKpacHoe GM-
paspymaniee HalpsSKeHMEe IIPpU pa3pHBE.

CeoricTBa 6yMarm B BaBUCMMOCTM OT CBOMCTEB JIEHTEH

B IOpyroM CcepuM MCIOBTaHUM oIpelelieHO BJIMAHME  Pa3JIMUHHX
CBOMCTRB JIEHTOUHHX MaTepMraJIoB Ha OyMaxHbe M3IeJMd. B IIepBOM Cepumu
VCHOHTaHUM ONpenesidinT BIMAHMEe oObeMa OTBEepPCTMSA B MHOTOCJIOMHEX

JIEHTOUYHEX MaTepHrajlaXx B COOTBeTCTEUMM C MSO@peTeHMeM Ha TOJIIMHY B
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MMUJIax, Ccos3IaBaeMyl B UM3OeJMax II0JIOTEeHeUHOTo CcopTa. Pe3yJbTaTH
CpaBHMBaAKT C BJMAHMEM oOOBLeMa OTBEPCTUM B MOHOJMTHHX (IIOJMMEPHHX )
JIEHTOUHEIX KOHOUTYpaUMAX OpY QOPMOBAHMUM IIOJIOTEHEUHEX Wu3menn. Kak
OTMEUYaJIOChk BHIIE, I[IOJIOTEHeUHOe u3nejMe OOBHUHO KuMeeT ©Oas0BHM BecC
NpubarMsnuTesIbHO 33 ¢yHT/cTomna (210 Kr/crTomla) ¥ TOJNMHY B MMUJIax
NpubIM3UTeJIbHO 225 Muii/8 JmMcToB. [OJIS STUX MUCHOHTAHUN  GOPMYIOT
BasoBHE JIMCTH C MCIIOJb30BAaHMEM MHOTOCJIOMHEX JIEHTOUHEIX MaTepralioB
B COOTBETCTBMM C U300peTeHMeM, U O(opMyoT 0a30BEEe JMCTE CopTa
BYMaXKHEIX IIoJIOTEeHel] c MCIIOJIbL 30BaHMEM MOHOJIMTHEIX JIEHTOUHRIX
MaTepraJIoB. MHOTOCJIOMHEIE JIEHTOUHEE MaTepMaJikl MMeT OTBEepCTUS B
BepxHel IOBEPXHOCTM BepxXHeT'o CJIOS, KOTOpHEe HaxXOoOATCSa B MHTepBale

npubamusnuresibHO oT 2,0 mo 9,0 MMv3. MOHOJIMTHEE JIEHTOUHEE MAaTePMAJIE

VMMET OTBepCTMsS MeHbme uYeMm nOpubiamsuresgsHo 1,0 wMMm3. Cienyer
oBpaTuUThL BHMMAaHME, uTo pPas3MepH OTBEPCTUM B MHOT'OCJIOMHEIX
JICHTOUHEIX MaTepralax " MOHOJIMTHEIX JIeHTOUHEIX MaTepraiax

COOTBETCTBYIT IIpUBEeIeHHOMY BHIIe OIMCaHMD, VYKa3HBaoleMy, UYTOo
CTPYKTypPa MHOTOCJIOMHOM JIeHTH II03BOJIAeT CO3OaBaTh 0o0Jiee KpPYIIHBE
OTBEPCTUSA, UYUeM CTPYKTypa MOHOJMTHOM JIeHTH. TO eCTb OTBepCcTHA B
MHOTOCJIOMHEIX JIEHTOUHHX MaTepuraJaxX BEHIIOJHeHH 0oJiee  KPYIIHHEMU,
YUMUTEBASA, YTO OoJbIlMe OTBEpPCTMSA He MOTyT OBHTE OOpa30BaHH B
MOHOJIMTHOM JIEHTOUHOM CTPYKTYPE, MCIOJL3YeMOM B HaCTOslMee BPeMs B
ByMaromejaTeJIbHOM criocobe. HSOTa cepusa MUCHOHTaHUM IIpoBedeHa B
JIa®opaToOpHEIX YCJIOBMSX Ha  DSKCIepUMMeHTaJbHOM OyMaromejlaTeJbHOM
MalmyHe IIPpM TeXHOJIOTUMUECKUX YCJIIOBUAX, KOTOPHE B 1IeJIOM OIIMCAaHEH
BHIIE .

OUI'.14 1noka3nBaeT Pe3VYJLTAaTh MCIBTAHMM B 3SHAUEHUAX TOJIIMHEL
B MuJlax ©OaB0BHX JMCTOB IIOJJOTEHEUHOTO COopTa, KOTOPHEe IIOJYYeHH
OTHOCUTEJILHO o0O0beMa OTBEepPCTUMM B BepxXHEeM CJIoe MHOTOCJIOMHOW U
MOHOJIMTHOM JieHT. Kak BUIHO M3 OQOUTYPH, 0oJiee BHCOKYID TOJIVHY B
MMJIaxX BHpabaTHBalT C IIOMOMBI MHOTOCJIOMHOTO JIEHTOUHOT'O MaTepuala,
yeM TOJIIMHAa, KOTOpYH IMIOJYyYalT ¢ IIOMOMLID MOHOJMUTHHEX JIEHTOUHHX
MaTepuaJioB. TakKMe pesyJbTaTe IIoKas3bBBalT, UTo OoJbIo o00heM
OTBEPCTUM B JIEHTOUHOM CTPYKType MOXeT IMPpUMBeCcTM k ©OoJiee BECOKOM
TOJIMMHE B M3IeJUAX II0JJOTeHeuHoTro copTa. Ocobo ciaelyeT OTMETUTEH,
UTO MHOTOCJIOMHHM JIEHTOUHHM MaTepuals, MUMellMM KOoHQUITypaluio C

OTBEPCTUAMM NPUBIUIUTEJIbHO 9,0 MM3, »OaeT TOJMUHY OIPUOIM3UTEIILEHO
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220 wmi/8 JmcTOB, 4YTO HOYTKM Ha 100 wwr/8 JmcToB  OoJiblle, UeM
Jmobas TOJIIMHA, BrpabaTeBaeMas c [IOMOMBI  MOHOJIMTHEIX  JI€HT.
CneuMaJMCcT B JaHHOM ofJjlacTu TexHUkM ©0es TpyOa IIOWMeT, UYTOo
ypesBHUaMHO OoJibllad ToOJIIMHaA B MWJax, BHpabaTeHRBaeMasd  TaKuM
MHOTOCJIOMHEM JIEHTOUHBEIM MaTepuaJioM, MoxeT OBTb MCIIOJb30BaHa MJis
IIPOM3BOACTRBA UPE3BHUAMHO MNPUBJIEKATEJLHOTO IIOJIOTEHEUHOTO M3Nesusd.

B opyTron cepun VCIIEIT aHUM onpenesysanT BJIMSAHUE obbeMa
OTBEPCTUM B MHOTOCJIOMHEIX JIEHTax B COOTBETCTBUM C U300peTeHMEeM Ha
TOJIIVHY B MMJIax, BEpabaTHBaeMYyIo B U3OeJIUAX CaHUTapPHO-—
TUTMEHNUYECKOTO COpTa. Pe3yJlbTaTH TakKXe CpaBHMBAKLT C BJIMAHUEM
oBveMa OTBEepPCTUMN B MOHOJIMTHEIX (TIOJIMMEPHEIX ) JIEHTOUHHX
KOHOUTYPpalMaAX Opu QOPMOBAHUM M3IOEJIUMM CaHMTaAPHO-IUIMEeHUUEeCKOTO
copTa. Kak oTMeuaJIoChb BHIIe, UW3OEJMe CaHUTAPHO-TUIMEHNUYECKOTO
copTa uMeeT 0as0BHIM Bec OpUOIU3UTEJbLHO 27 odyHT/cToma (12,5
KT'/CTola) M TOJIMHY B MUJIax OpUOIUsUTesbHOo 140 Mmi/8 JamcToB. IS
DTUX VICIIEIT aHUM bopMyT Ba30BHE JIMCTH B JabopaTopun C
MCIIOJIL30BaHMEeM MHOTOCJIOMHEIX JIEHTOUHHX MaTepuaJloB B COOTBETCTBUU
Cc wmu30OpeTeHUeM, U 0a30BEE JIMCTH CAaHUTAPHO-TUIMEHUUECKOTO CopTa
dopmyloT B JlabopaTopUM C MCIOJIBE30BaHMEM MOHOJMTHOI'O JIEHTOUHOTO
MaTepuasya. MHOTOCJIOMHEE JIEHTOUHEE MaTepMralltl MMET KOHQUIypaluu C
OTBEPCTUAMM B BepxXHeM IIOBepPXHOCTHM BepxHero CJIoad B MHTepBalse
npubansuTesHo oT 1,5 mo 5,5 MM3®. MOHOJMTHEE JIEHTOUHHE MaTepMaJlkl
VMMET KOHOUITYpalMM C OTBEePpCTUAMM MeHble uyeM 1,0 wMv3. ClemyerT
oBpaTUTh BHMMaHUE, UTOo pasMepH OTBEpPCTUMN B MHOT' OCJIOMHEIX
JIEHTOUHRX MaTepurajax u MOHOJIMTHEIX JIEHTOUHRIX MaTepurajax
corJjlacylTCcsa C TIPUMBEIOEHHHM BHINE OINMCAaHMEM, YKa3BBallMM, YTO
MHOTOCJIOMHAasa JIeHTOUHad CTPYKTYpa II03BOJIAEeT coz3maBaTh BoJee
KPYIIHHE OTBEPCTMHA, UYEeM MOHOJIMTHAaA JIeHTOUHad CTPYKTypa. 9Ta cepusd
VCIIETaHuM npoBeleHa B JabopaTopun Ha SKCIePUMEeHTAaJIbHOM
fyMaromejlaTeJIbHOM MallMHe IIPM TeXHOJOTMUEeCKUX YCJOBUAX, KOTOPHE B
IIEJIOM OIIMCAaHBl BEHIIE .

PesyJIbTaTH 2TUX MWCIETAHUM IOIpencTaBJieHH Ha OUI'.15. Kak MOXHO
YBUOETL U3 OQUIYPH, MHOTOCJIOMHHE JIeHTOUHEE MaTepualJikl, KOTOpPHEe
VMeT 0oJiee KpPYIHBE OTBEpPCTUHA, MOTYT IIPOM3BOIOUTE ©Oa30BHE JIMCTEH
CaAHUTAPHO-TMUMIMEHNUYECKOT'O COpTa, MWMeplMe TOJIMHY, CPaBHUMYK C

TOJIMUHONM, KoTOopasd ofOHapyxeHa B  0a30BHX JMCTax CaHUTAPHO-
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TUTHMEHNUYEeCKOTO COpTa, M3TOTOBRJEHHEIX C MCIOJL30BaHMEM JIEHTOUHEBIX
MaTepraJIoOB C MOHOJIMTHEIM CJioeM. XOTd MHOTOCJIOMHEM  JIEHTOUHHMN
MaTepMsaJsl He CcO3OaeT IIOBHIMEHHHM TOJIMMHE, KaK BUOHO I10 MCIHTAHVAM
noJjiorTeHen, (OMI'.14), MHOTOCJIOMHEE JIEHTOUHHE MaTepuaJltl, TeM He
MeHee, MOTYT OHTL YCIEmHH OIpY (OPMMPOBAHUM UBIEIUM CaHUTapPHO-—
TUTMEHNUYECKOTO copTa. Hanopumep, KakK OTMeuaJiIoChk  BHIIE, BoJiee
KPYIIHEE OTBEPCTUSI, KOTOPHEe MOTYT OHTE o00pa30BaHH MHOTOCJIOMHOM
JIEHTOUHOM KOHOUTYpalmel, co3JanT BOBMOXHOCTb oJIs foJbmen
IJIOTHOCTM BOJIOKHa B IpelejlaxXx KYyIoJOOOpa3HEX CTPYKTYP B M3OEeJIUMA.
Kpowme TOTO, MHOT'OCJIOVHEIE JIEHTOUHEIe CTPYKTYPH, XOTS "
BHpabaTHBAaT TOJIMUHY, CPpaBHUMYIO c TOJIIMHOM CaHUTapHO-—
TUTMEeHNUYEeCKOTO COopTa, KakK M MOHOJUTHHEE, MOTYT OHTL IOIpouHee U
IOOJITOBeUHee, UeM MOHOJIMTHAafA CTPYKTypa, 10 BCEeM IpMUMHAaM, KOTOPHE
oBCcyXnmaJuck Beme. TakuMm ofpasoM, »Jaxe eClIM TOJIMWHa W3OeJusd
CaHUTAPHO-TUIMEHNUYECKOTO COpTa, KOTOpyK BHpabaTHBAKLT C IIOMOIL
MHOTOCJIOMHOM JIEHTOUHOM CTPYKTYPH, HaxXoIMTCAd B TOM Xe MHTepBaJe,
Kak ¥ TOJMMHAa, KOTOpyl BHpabaTHBAT C MCIOJbL30BaHMEM MOHOJMUTHOM
JIEHTOUHOM CTPYKTYPH, MHOTOCJOMHAaA JeHTOouHasa CTPpYKTypa, TeM He
MeHee, ¥MeeT OlIpeleJieHHHe [IpeuMymecTBa OPpYM MCIOJb30BaAHUM B
fyMaromejiaTeJIbHOM Ccriocofe mJid IIOJIYUEeHUS CaHUTAPHO-IUIMEeHUUECKUX
UBIeJINM.

B eme oOOHOM CepUM OIBTOB pPa3JIMUHLE MHOTOCJIOMHHE Kpelupyllue
JIEHTOUHEIE MaTepraJst, VMemme pas3JInMuHLEe pa3Meps  OTBEPCTUM,
VCIOJIbL3YIT IJIS BHPa®OTKU UIOEJIUM I[I0JIOTEHEUHOT'O CcopTa. MCIBTAaHO
YeTHpe JIEHTOUHHIX MaTepualsa, IIPpM STOM JEHTOUHHE MaTepHualJkl MMEeT
KpyIJIEle OTBEepCTHS B BepxHeM cJioe, KakK OIMCaHO Bhille. JIeHTOUHHM
MaTepuraJl A uMeeT 1,0 MM IOJIMYyPeTaHOBHM BEepPXHUMN cJion,
npukperyieHHe K 0,5 MM II3T HMXHeMy CJIOK, JIEHTOUHHM MaTepuaJ B
MeeT 0,5 MM HOJNIMYPETAHOBHM BEepPXHUM CJIOM, OpUKpeIllleHHEM kK 0,5 MM
ST HMXHEeMY CJIOn, JIEHTOYUHEI MaTepma C uMeeT 0,5 MM
IOJIMYPETAHOBHM BEPXHUM CJOM UM CEeTOUHHM HWKHUM CJIOW, ¥ JIeHTOUHHM
MaTepuasl D wuMeeT 1,0 [ODOJIMYPETAHOBHM BEepXHUM CJOM M CeTOUHHM
HVKHMM  CcJioM. [JIS KaxXOor'o Tulla JEeHTOUHOTO MaTepualla MCIHTAaHH
KOHOUTYpallMM C OTBEepPCTUSAMM PAa3HHEX pPasMepoB, IIpUUYeM OTBEepCTUA
HaxoOosaTCcsd B MHTepBajle INpubamsmuresbHo oT 0,75 mo 2,25 MM B

IrmaMeTpe. oTa cepnAda VICIIHIT aHUM npoBerneHa B Ha@opaTOprIX YCIIOBMAX



71

C MCIOJIE30BaHMeM BaKyyMHOM QOPMOBKM JIMCTa, KOTopad WMUTHUPYET
OyMaronejyiaTeJIbHE Ipolecc (pakTuueckn Oe3 I[IPOBeNeHMs oOllepallun
KpenMpoBaHUA) .

Pe3yJbTaTH DTUX MCIHTaAHUNM OpelcTaBJIeHH Ha OUI'.16, KoTopad
IIOKas3HBaeT COOTHOIIEeHME MexIoy oramMe TpOM BepXHETo OTBEpPCTUA
(BHIPE3A) ¥ TOJIIMHOM, BHpab®aTHBaeMo¥ B ciyyae KaXxmooro - m3

JIEHTOUYHEX MaTepMrnaJiOB. Kak BMIHO U3 @Mrypa, I1I0 Mepe IIOBHIIEHMA

prasMepa oTBepCTMA B KaXOooM JJEHTOUHOM MaTepuruarlle, TOJIMNMHAa
I10JIy4dyaeMOoI'O OyMaXxHOTO msnoejimga, M3T'OTOBJIEHHOTI'O C IIOMOIIEBIO
JIEHTOUYHOTI'O MaTepHralla, IIOBHIIAETCHA . 3TO CHOBa coIJlacyeTc4da C

[IPMBEIEeHHEIM BHIIEe ONMCaHMeM, YyKas3HBasg Ha TO, UYTO I[OIPU YBeJIMUEeHUU
pa3Mepa OTBEpPCTUMSA B BepxXHeM CJIoe MHOTOCJIOMHOM JIEHTH MOXeT OHTh
BHpaboTaHa ©OoJiee BHCOKafg TOJMMHA I[I0 MeHbIeM Mepe B OTHOIEeHUM
nusneamnn MMOJIOTEHEUYHOT O copra. DaHHHE Ha burype Takxe
IEMOHCTPUPYRT, UTo pasHasda TOJIIMHA MHOT'OCJIOMHOM JIEHTOUHOM
CTPYKTYPEH MOXET IIPOM3BOINTH CPaABHUTEJIBHO CONOCTaBMMYK TOJIIVMHY B
OYMaXHEIX WM3OeJuax, opu sToM 1,0 MM BepxXHMM CJIOM MHOI'IOa CO3IaeT
HeMHOTO ©OoJiee BHCOKY TOJIMHY, uYeM 0,5 MM BepxXHUM CJION.

XoTd HacTodlee M300peTeHMe OIIMCAHO B HEKOTOPHEX KOHKPETHHX
TUIIMUHEIX BapMaHTaxX  BHIIOJIHEHUS, OOJIBIIOE  UMCJIO  OOIIOJIHUTEJIbHEIX
MOOMOUKALMM M M3IMEeHeHMM OyIyT OUeBUOHH CIeUMaJIMCTy B IOaHHOMU
oBJlacTU TeXHUKM B CBeTe I[IPUBEIEeHHOT'O olucaHua. IlosToMy cCJenyeT
[IOHMMAaThL, UYTO HacTodmee u300peTeHMe MOXeT OBTH peaJM30BaHO Ha
IpakKTHUKe MHade, UYeM KOHKpPeTHO onmcaHo. TakmMm oO0pasoM, TUINUHHE
BapMaHTH BHIIOJIHEHUSA M300peTeHMA CJledyeT pacCMaTpMBaTh BO BCeX
OTHOMEHMAX KaK WIJICTPAaTHMBHEE, a He KaK OI'paHMUMBaKmMe, a ofbeM
HaCTOAmMETO n300peTeHns OOJDKeH OTIPeNeNIAThLCHA Jodon bopmyJion
nzobpeTeHnsd, IIOOOepPXUBaeMOMn HacTodmen 3asgBKOMI, u ee
SKBMBAJIEHTaMlM, a He IIPUBEIEHHHM BHIIE OINMCAHMEM.

[lpoMENLIIEHHAST IIPMMEHMMOCTb

YcTpocTBa, CITOCOOEH u n3neamnd, OIIVCaHHEe B OaHHOM
OOKYMEHTE, MOTYT OBTBH MCIIOJB30BaHE OJIS IIPOM3BOICTBA I[IPOMBIIIIEHHBX
OYMaXHEX  M3OeJIH, TakKMx KaK TyaJleTHasd BymMara wm  OyMaXHHE
moJioTeHuLa. TakuMm oO0pasoM, YCTPOMCTBAa, CIOCOOH ¥ UM3OeJIMI MVMelT
MHOT' OUMCJIEHHEIE obJjlacTu [IpMMeHeHUH, CBA3aHHHE C VHIOYCTpHUen

usgeaun ms OyMarm.
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$OPMYJIA N3OEPE TEHNA

1. AGcopbupyolUM JIUCT M3 LeJIJIOJO3HEIX BOJIOKOH, KOTOPHMW MMeeT
BEPXHIK CTOPOHY ¥ HMXHID CTOPOHY, IIPM 5ToM adcopbupyiomui JMUCT
COOEPXUT &

MHOXECTBO IIOJIHX KYIOJooOpa3HuxX o6JacTel, BHCTYIAKIUX U3
BepxHeM CTOPOHE JMCTa, IPpUYeM KaxXxIo¥ M3 TIIOJIEIX KYIIOJIo00pas3HEX
obJlacTel mnNpuIOaHa Takad QopMa, UYTO PacCCTOAHMEe OT II0 MeHLIeM Mepe
OIOHOM TIIepBOM TOUKM Ha Kpak IIOJIOM Ky[ooJoof®pa3HoM o6JacTu IO
BTOpPOMU TOUKU Ha Kpak  Ha IPOTUBOIIOJIOXHOM CTOpPOHE IoJIon
KyIIoJiooOpa3Hou 00JlaCcTM COCTaBJIAeT I[IO MeHbIel Mepe OPpUBIM3UTEeNLHO
0,5 mm; u

coenuMHUTeJIEHEEe 00JlacTH, ofOpasyKiMe CeTb, OOBEeIMHSWIYI II0JHE
KYIIOJIOODpasHEe 00JIacTyU abcopbupyriero JucTa,

IpY 2TOM OOHOCJIOMHENM MaTepMall adcopbupylnmero JMCTa MMEEeT
TOJIIUHY 1o KPOHIMPKYJIO, COCTaBJIARIYIO 1o MeHbIen Mepe
npubar3nTeasHo 140 Mmi/8 JIMCTOB.

2. ABcopbupynmui JUCT 0O .1, B KOTOPOM pPacCTOsSHME OT
YVIIOMSAHYTOM IIO MeHBIIeM Mepe OIOHOM I[IepBo¥ TOUKM Ha Kpal IIOJIHX
KyToJiooOpasHEx ofbjlacTel IJO BTOPOM TOUKM Ha I[IPOTHUBOIIOJIOXHOM
CTOpPOHE TIOJIBIX KYTIOJIOO0pa3HHX obnacren cocraBJjdeT oT
npubjusuresibHO 1,0 no npmbimsmTesibHO 4,0 MM,

3. Abcopbupyomu¥ JUCT IO I.l1, B KOTOPOM pPacCTOSHME OT
YVIIOMSAHYTOM IIO MeHBIIeM Mepe OOHOM IMIepBo¥ TOUKM Ha Kpal IIOJIHX
KyToJiooOpasHEx ofbjlacTel IJO BTOPOM TOUKM Ha I[IPOTHUBOIIOJIOXHOM
CTOpPOHE TIOJIBIX KYTIOJIOO0pa3HHX obnacren cocraBJjdeT oT
Opubm3nuTeJibHO 1,5 no npmbimsmTelibHO 3, 0 MM.

4. Abcopbupyomui JMCT IO I.3, B KOTOPOM pPacCTOSHME OT
YVIIOMSAHYTOM IIO MeHBIIeM Mepe OOHOM IMIepBo¥ TOUKM Ha Kpal IIOJIHX
KyToJiooOpasHEx ofbjlacTel IJO BTOPOM TOUKM Ha I[IPOTHUBOIIOJIOXHOM
CTOPOHE TIOJIHX KYIIOJOOOpa3HEX O0BJlacTelM COCTAaBIAeT NIPUOIM3UTENLHO
2,5 vmM.

5. Abcopbupyimmy JMCT OO II.l1, B KOTOPOM Kpasd YIOMIHYTOTO
MHOXeCTBa IIOJIEX KYIIoJoOoOpasHHxX ofjJlacTel ABJIATCHS II0 CYIEeCcTBY
KPpYyTJIEIMM, & PacCTOSHMe OT II0 MeHbIeM Mepe OOHOM IIepBOoM TOUKM Ha

Kpal TIOJIOVM BHNOyKJIOM of6JacTu OO0 BTOPOM TOUYKM Ha Kpakn Ha
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IPOTHBOIIOJIOKHOM CTOPOHEe IMIpencTaBJgeT cobo¥ IuaMeTp YIIOMAHYTHX
KPYTJIEIX KpaeB.

6. Abcopbupylmui JUCT IO II.1, B KOTOPOM JOKAJLHEM ©Oas30BLM
BeC B COeOMHMTeJIbHOM o06JjJacTu, Ipujerawnmel K  YIOMAHYTOM IO
MeHbIleM Mepe OOHOM IIepBOM TOuKe IIOJEX KyNoJooBpal3HHX obJjlacTel,
foJiblle UYeM JIOKaJbLHHM 06a30BHM BeCc B COeIMHUTeJLHOM ofJacTu,
opujerapmel KO BTOPOM TOUKe IOJIEX KYIIOJOoOoOpasHHX obJjacTel.

7. Abcopbupynomui  JmucT 1o 1.1, B KOTOPOM Kaxmad U3
YIOMSAHYTOT'O MHOXECTBAa IIOJIEX KYIIOJOoOoOpasHHX ofJjlacTel oI'paHUUMBAET
00BeM, COCTAaBJIAKINMNA 10 MeHbIeW Mepe NpubamamuTesnbHOo 0,1 MM3.

8. Abcopbupynomui  JmucT 1o 1.1, B KOTOPOM Kaxmad U3
YIOMSAHYTOT'O MHOXECTBAa IIOJIEX KYIIOJOoOoOpasHHX ofJjlacTel oI'paHUUMBAET
00BeM, COCTAaBJANIMM OT OpubaM3mTeJbHO 0,1 OO OpuMbIM3UTeIbHO 3,5
MM,

9. Abcopbupynomui  JmucT 1o 1.1, B KOTOPOM Kaxoad U3
YIOMSAHYTOT'O MHOXECTBAa IIOJIEX KYIIOJOoOoOpasHHX ofJjlacTel oI'paHUUMBAET
00BeM, COCTAaBJAKIMUM OT OpUOIM3UTeJbHO 0,2 no nOpudbiausmureabHo 1,4
MM,

10. Abcopbupynomui JUCT Do 1I.1, B KOTOPOM OIHOCJIOMHEBIM
MaTepurall abcopbupynmero JMcTa MMeeT TOJIMMHY IO KPOHUMPKYJID,
COCTaBJIAKNIMYI I10 MeHbIlelr Mepe OpubIM3uTensHo 145 Mmi/8 JmcToB, U
abcopbupyrmmi JIUCT MeeT GM-npenen [IPOUHOCTH Ha PaspHB,
COCTAaBJIANIUNM MeHee ueM NpUbaM3uTesbHO 3500 1/3 moiiMma (460 ©/cM) .

11. Abcopbupywomui JUCT o 1.1, B KOTOPOM OIHOCJIOMHEBIM
MaTepurall abcopbupynmero JMcTa MMeeT TOJIMMHY IO KPOHUMPKYJID,
COCTAaBJIAKNMYID II0 MeHLIIel Mepe NPUOIUIUTEJBHO 245 MWII/8 JIMCTOB, U
abcopbupyrmmi JIUCT MeeT GM-npenen [IPOUHOCTH Ha PaspHB,
COCTAaBJIAIUI MeHee ueM OpubiausureabHo 3100 10/3 moiiva (406, 8
T/CcM) .

12. ABGcopbupyiommui JucT o .10, B KOTOPOM JIOKAJLHEM ©Oas0BLM
BeC B COeOMHMTeJIbHOM o06JjJacTu, Ipujerawnmel K  YIOMAHYTOM IO
MeHbIleM Mepe OOHOM IIepBOM TouKe IOJEX KyHoJooBpal3HHX obJjlacTel,
foJsiblle UYeM JIOKaJbLHHM ©0as0BHM BeC B COeOMHMTEJILHOM ofJacTu,

npujerawpmey KO BTOPOM TOUKE IIOJIHX KYIIOJIOOOpas3HHX objacTeln.
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13. Abcopbupynmmui JUCT M3 LeJJIRJIO3HEX BOJIOKOH, KOTOPHM
VMeeT BepXHIK CTOPOHY M HWKHIK CTOPOHY, IIPM 3ToM abcopbupyommi
JIMCT COIEPXUT :

MHOXECTBO IIOJIHX KYIOJooOpa3HuxX o6JacTel, BHCTYIAKIUX U3
BepxHelM CTOPOHE JMCTa, IpUMUYeM KaxIdas M3 IIOJIEIX KYII0oJIo00pas3HEX
obJjacTey orpaHMuMBaeT o0O0OLeM, COCTaBJAMNUY IO MeHbIeM Mepe
npubarsuTensHo 1,0 mM3; u

COEIMHUTEJNIEHEe obJacTv, ofpas3yrlre CeThb, OOBLEeOMHAKIYH II0JIEE
KyHnoJiooBpasHele o0JacTM JIMCTa.

14. Abcopbupywommit JMcT 0o o.13, B KOTOPOM Kaxiad U3
YVIOMSAHYTOT'O MHOXECTBa IIOJIEIX KYIIOJOoOOpasHHX ofJjlacTel oI'paHUUMBAET
001BeM, COCTAaBJAKIMM OT OpubiusuTenbHo 1,0 mo npubamszurenbHo 10,0
MM,

15. Abcopbupylmuir JucT 0o .13, B KOTopoM adcopdupyrommi
JMUCT MMeeT TOJIMMHY I[10 KPOHUMPKYJID, COCTAaBJAKIYID IO MeHbIel Mepe
npubarsuTeasHo 140 mMmii/8 JIMCTOB.

16. Afcopbupylmui JUCT IO I.13, TIpMu 3TOM adbCcopOUpPpYKRMUW JIMUCT
VMeeT TOJIMMHY TIIO KPOHIUMPKYJID, COCTAaBJAKIYD I[IO MeHLIer Mepe
npubarsnuTensHo 140 mvmi/8 JnmcToB, M adbcopbupylmuiyt JUCT uMeeT GM-
npenesu [IPOYHOCTHU Ha PaspHB, COCTaBJAMUMA MeHee yeMm
OpudInsuTeszHo 3500 /3 morMma (460 T/cM) .

17. Abcopbupylmuit JucT o .13, B KOTopoM adcopdupyrommi
JMUCT MMeeT TOJIMMHY I[10 KPOHUMPKYJID, COCTAaBJAKIYID IO MeHbIel Mepe
OpUOIU3UTEesIEHO 245 MuiI/8 JMcToB, U GM-IOpemesl OPOUYHOCTM Ha
PaspHB, COCTABJLOIMUI MeHee ueM NOpubiausuTesbHO 3100 10/3 OoiiMa
(406,8 Tm/cM) .

18. AGcopbupylmuy JUCT IO II.13, B KOTOPOM JIOKAJLHEM ©Oas0BLM
BeC B COeOMHMTeJIbHOM o06JjJacTu, Ipujerawnmel K  YIOMAHYTOM IO
MeHbIlel Mepe OOHOM IIepBOM TouKe Ha Kpalk KaXOIoM M3  IIOJIBEIX
KyToJiooOpasHEx ofbJjacTed, ©OoJblle uYeM JIOKaJILHEM ©Oas0BEM BeC B
CoeIMHMUTEeJILHOM ofJlacTy, IIpujeraplel KO BTOPOM TOouKe Ha Kpab Ha
IIPOTHBOIIOJIOKHOM CTOPOHE KaXIOM M3 IIOJEX KYNOJOoOoOpasHHX obJjacTel.

19. Abcopbupynmui JUCT M3 LeJJIRJIO3HEX BOJIOKOH, KOTOPHM
VMeeT BepXHIK CTOPOHY M HWKHIK CTOPOHY, IIPM 3ToM abcopbupyommi

JIMICT COIOEpPXNT:
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MHOXECTBO TIOJIEIX KYIIOJOOOpa3HHX 06JlacTel, BHCTyNalKMUX U3
BepxHeM CTOPOHH JMCTa, IOIpUUYeM KaxOasd M3 IIOJEX KyloJooBpasHEX
obJjlacTed oTrpaHUMUMBaAeT 0OBLeM, COCTaBJAMNUY IO MeHbIeM Mepe
npubarsurensHo 0,5 mMm3; u

COeIMHUTeJIbHEEe o006JacTy, obpas3ynlre CeThb, OOBLeIUMHAKIYH II0JEe
KYIIOJIOODpasHEe 00JIacTyU abcopbupyriero JucTa,

opu 3ToM adcopbupylmuM JIMCT MMeeT TOJMMHY I10 KPOHUMPKYJIIO,
COCTAaBJIANIMYD 10 MeHbIeV Mepe OpubausuTenabHo 130 mmi/8 JIMCTOB.

20. Abcopbupyomuy JMCT M3 LeJJIOJO3HHX BOJIOKOH, KOTOPHM
VMEeEeT BepXHKK CTOPOHY ¥ HIKHIOKL CTOPOHY, IPpM 32TOM abcopbupyrmui
JIUCT COLEPXUT :

MHOXECTBO TIOJIEIX KYIIOJOOOpa3HHX 06JlacTel, BHCTyNalKMUX U3
BepxXHEeW CTOPOHH abcopbupylmero JIMCTa; U

COeIMHUTEeJILHEEe o006JacTy, obpa3ynlre CeThb, OOBeOMHAKIIYK II0JIEle
KYIIOJIOODpasHEe 00JIacTyU abcopbupyriero JucTa,

IpruyueM OIHOCJIOWMHEM MaTepral abcopbupynmero JMCTa MMEEeT
TOJIIUHY 1o KPOHUUPKYJIO, COCTaBJIAKIIYIO 1o MeHbIIen Mepe
npubIM3nUTebHO 145 Mmi/8 JIMCTOB, U

abcopbupyrmmit JUCT WUMeeT GM-IOpenejl OPOYHOCTM Ha pPas3pHB,
COCTAaBJIANIUNM MeHee ueM NpUoaIM3uTesbHO 3500 1/3 moiiMma (460 ©/cM) .

21. Abcopbupyiommyi JmcT 1o 11.20, B KOTOPOM OOHOCJIOVMHEIM
MaTepmralJl adbcopfupynllero JMUCTa MMeeT TOJUIMHY I[I0 KPOHLMPKYJID,
COCTAaBJIANIMYID IO MeHBLIIEeV Mepe NPUOIM3UTEeNbHO 245 mMmi/8 JIMCTOB.

22. ABcopbupynmuit JgucT 1o 0.20, B KOTOpOM abcopbupyrmui
JUCT MMeeT GM-mOpenej NPOUHOCTM Ha pPaspHB, COCTARJIAKMMM MeHee UeM
OpudInsuTesbHo 3100 1/3 moiMva (406,8 ©/cM) .

23. Abcopbupyommuyi JmcT 1o 11.20, B KOTOPOM OIOHOCJIOMHEIM
MaTepmralJl adbcopfupynllero JMUCTa MMeeT TOJUIMHY I[I0 KPOHLMPKYJID,
COCTAaBJIANMYID II0 MeHLIelM Mepe NPUOIUISUTEJBHO 245 MWII/8 JIMCTOB, U
abcopbupyrmmi JIUCT MeeT GM-npenen [IPOUHOCTH Ha PaspHB,
COCTAaBJIANIUI MeHee ueM OpubiausureabHo 3100 1©0/3 moiva (406, 8
T/cM) .

24 . Abcopbupyomui JMUCT o0 .20, B KOTOPOM JIOKAJILHEM Oa30BLIM
BeC B COeIMHMTeJLHOWM o06JlacTM, OpuJeTaKnmed K TI[I0 MeHBIIeM Mepe
ONOHOM IepBOM TOUKe Ha Kpal KaXOo¥ M3 I[OJHX KyNoJooBpasHEX

obitacrTey, OoJiblle UYeM JIOKaJIbHBDI Oas0BHIL BeC B COeIMHUTEJILHOM
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oBlacTH, IIpuUJeTakmed KO BTOPOM TOUKe Ha Kpak Ha IPOTUBOIIOJIOXHOMU
CTOPOHE MOJIEIX KyNoJIoOoBpasHHxX obJjacTell.

25. AbcopbupyolmuUy JIMCT U3 LeJIJIJIO3HEIX BOJOKOH, KOTOPHM
VMMEeEeT BepXHKK CTOPOHY M HIKHIOKL CTOPOHY, IPpM »2TOM abcopbupyrmui
JIUCT COLEPXUT :

MHOXECTBO TIOJIEIX KYIIOJOOOpa3HHX 06JlacTel, BHCTyNalKMUX U3
BepxHEeW CTOPOHH abcopbupylmero JIMCTa, U

COeIMHUTeJIbHEEe o006JacTy, obpas3yrnlre CeThb, OOBeOMHAKIIYH II0JIBEle
KYIIOJIOODpasHEe 00JIacTyU abcopbupyriero JucTa,

IpM »TOM ILJIOTHOCTE BOJIOKOH Ha IepelHeV CTOPOHE B MallMHHOM
HanopabjleHur (MH) MOJEX KYHIOJOOOpa3HHX objlacTel NPpUBIM3UTEJLHO II0
MeHbBIIeM Mepe Ha /0% MeHBINle, UYeM IIJIOTHOCTE BOJIOKOH Ha 3alHel
cTopoHe B MH MOJHX KYyNoOJOOOpa3HHX objlacTel.

26. AbcCopbuUpyHmMM JIMCT 1O .25, B KOTOPOM IIJIOTHOCTHL BOJIOKOH
Ha nepenHen CTOPOHE B MH [noOJHX KYIIOJIOOOpa3HEIX obnacren
OpUBIM3UTENBHO Ha /5% MeHbIle, UYeM IIJIOTHOCTL BOJIOKOH Ha 3alHel
cTopoHe B MH MOJHX KYyNIOJOOOpasHHX obJjacTel.

I[Io DOBepeHHOCTH
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OTYET O IATEHTHOM IIOUCKE  [HoMep eBpasufickoi 3asBku:

(cratea 15(3) EAIIK u npasuno 42 ITaTeHTHOM HHCTPYKIMHU K

EAIIK) 201991777

A. KTACCUOUKALIUA ITPEAMETA U30BPETEHUA:
D21H 27/00 (2006.01)

A47K 10/16 (2006.01)

B3I1F 1/12 (2006.01)

CornacHo MexayHapoaHoit narentHoi knaccudukanun (MITK)

b. OBJIACTD ITOMCKA:

[IpocMoTpeHHas noKyMeHTalus (cucteMa kiaccudukamuu 1 naaexcs MITK)
ID21H 27/00, 27/02, A47K 10/00, 10/02, 10/16, B31F 1/00, 1/12, 1/16, D21F 1/00, 11/00, 11/14

OnexkTponHas 6a3a JaHHBIX, HCTIOTB30BABIIASCS IPY TIOKCKE (Ha3BaHue 63kl U, €CITH, BO3MOXKHO, HCIIONE3YEMBIE IOHCKOBBIE TEPMHHBI)

B. JOKYMEHTBI, CYUNTAIOIIHUECS PEJIEBAHTHBIMU

[Kareropus* Ccbltky Ha IOKYMEHTHI C YKa3aHMEM, Ii€ 3T0 BO3MOXKHO, PEICBAHTHBIX YacTel OTHOCHTCS K NYHKTY Ne
X US 2010/0186913 A1 (GEORGIA-PACIFIC CONSUMER PRODUCTS LP) 1-26
29.07.2010, pedepar, aG3aus: [0012]-[0018], Tabun. 2, dur. 1-41
A US 8512516 B2 (GEORGIA-PACIFIC CONSUMER PRODUCTS LP) 28.06.2012 1-26
RU 2365326 C2 (@OPT JDKEAMC KOPIIOPEMILIH) 27.08.2009 1-26
A RU 2329345 C2 (®OPT JDKEMMC KOPITOPEMILIH) 20.07.2008 1-26

L_| nocaenyromue JOKYMCHTHI YKa3aHbI B IPOJIO/KEHUH

* Oco6bie KATErOpHH CCHUIOYHBIX AOKYMEHTOB:

«A» - BOKYMEHT, onpeaenstomuit oGiuit ypoBeHs TEXHHKH

«D» - IOKYMEHT, NpHBEACHHBII B €BPA3HICKON 3adBKe

«E» - Gonee paHHuMit JOKYMEHT, HO ONyGIHKOBaHHEI Ha Ty NoAa4H

CBPa3HIiCKOM 3a4BKH WM MOCHE Hee

«O» - AOKYMEHT, OTHOCAIMIACA K YCTHOMY PAaCKPBITHIO, SKCOHHPO-
BaHHIO H T.1.

"P" - ROKyMEHT, oITy6IMKOBAHHBIH [0 AAThi TOJ24H EBPAsHItCKON

3aABKH, HO NOCIE JaThl HCNPAMIMBAEMOT0 MPUOPHTETA"

NpPHBEACHHBIN JUIA TOHUMaHuA M306peTeH s

CTH

TaMH TOH ’ke KaTeropuu

«L» - JOKYMEHT, NIPUBEACHHBIN B APYTHX LIENS.

«T» - Gonee No3HHH NOKYMEHT, OIyGAHKOBAHHbIH MOCHIE AATH IPHOPHTETA H

«X» - HIOKyMEHT, HMelomuit HanGonee 63K OTHOIIEHHE K NPEIMETY NONCKa,
NopovaLlHif HOBH3HY HIIH H306PETaTENLCKHI YPOBEHE, BIATHIM B OTAC/BHO-

(«<Y» - JOKyMEHT, HMeIomuii HauGonee GIM3KOE OTHOLICHHE K PEAMETY MOHCKA,
nopoyali n306peTaTesCKuif YPOBEHD B COMETAHHH C APYTHMHU JOKYMEH-

«&» - ZIOKYMEHT, ABJISIOIIHICT NaTeHTOM-aHAIOTOM

Jlata npoBenenus natentHoro noucka: 03/03/2020

YIOJIHOMOYEHHOE JIMLO:
HavanbHuk Yrpasneuns 3kcnepTussl

JLIO. Poroxun
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