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2420-576599EA/022
TEOCETKA, MBT'OTOBJIEHHAA M3 CO3KCTPYIMPOBAHHOI'O MHOT'OCJIOMHOT'O
I[TIOJIMME PA

[TPEOIIOCHJIKNM MSOBPETEHNA

1. Ob6nmacTer TexHUKM MBOOPeTeHUsI

HacTosamee wm300peTeHMe OTHOCUTCHA B OOmeM K MHTeI'PaJibHEM
reoceTkaM ¥ IpyT'MM OPMEHTHMPOBAHHHM CeTKaM, I[IpMMeHSeMBIM OJIS
CTPYKTYPHOTO W KOHCTPYKTUBHOTO apMUpPOBaHUA u OIPpYyTHUX
Te0TEeXHUUECKUX neJjen. KoukpeTHee, HacTodlee n3obpeTeHNKEe
OTHOCUTCSA K  TaKuM MHTeIpPaljIbHEM I'e0oCeTKaM, BHIIIOJIHEHHEIM U3
COBKCTPYOAUPOBAHHOTO MHOTOCJIOMHOTO rnoJiMMepa 0JIs OOCTWXeHMS
VIIYUIIeHHEIX XapaKTepUCTUK XKeCTKOCTM, a Takke JIIOEX TpelyeMHXx
XapaKTepUCTUK, PACKPHTHX B INaHHOM HOOKYMeHTe.

DaHHOe wM300peTeHre TakKXe OTHOCUTCSA K CIOCODYy M3TOTOBJIEHUS
TakMX MHTeIpaJIbHEIX I'e0CeTOK. HakoHell, HacTodllee U300peTeHNre
OTHOCUTCHA K IIPUMEHEeHUIO TaKMUX MHTeI'paJlbHEIX I'e0CeTOK 0JId
apMMPOBaHMA TpPYyHTa M 3epHUCTOTO MaTepualja K crnocobaM TakKoTo
apMMpPOBaHUA .

014 »DaHHOTO WM300peTeHMAa TepMMH "MHTerpajibHas TeoceTka" B
ofmeM BKJIOUAET B ceb4a MHTeTpaJbHbe Ie0CeTKHA " opyrue
MHTeTpaJlbHEe ceTyuaTee KOHCTPYKLMN BLIIIOJIHEHHEIE C TIOMOIIBIO
OPMEeHTUPOBaHUA (pacTAIMBaHUA) I[IOJIMMEPHOT'O MCXOOHOTO MaTepuala B
BUIOEe JMCTa WM HomoBHoM JuUcTy GOpPMBE, 3alaHHOM  TOJIIMHE, U
VMeKIeTo OTBEPCTUHA W yITIuyOJeHns, BHIIIOJIHEHHEIE VI
CcOOPMUPOBAHHEIE B HEM.

2. OmmMcaHMe CVIeCTBYKHIE TeXHUKU

[TosmmMmepHEE VHTeTIpalibHEle ceTdaTee KOHCTPYKLUN, VMepmme
IpOoeMEl fAdeek, oOpa30BaHHHE pPa3JIMUHEIMM I'€OMEeTPUUECKUMM PUCYHKaMI,
[I0 CYyWeCTBY, lapallJIeJIbHEIX, OPUEHTUPOBAHHEIX II0JIOC UM CTHKOB MeXIy
HVMM, TaKKX KaK MHTeI'paJlbHEHEe I'e0CeTKM, WU3ToTaBIMBalT Oojiee 25
Jer. Takre CeTKM U3TOTaBJMBAKRT IIOCPeICTBOM HBKCTPYOAUPOBAHUI
IeJIJbHOJIMTOTO JIMCTa KOTOpHM of0pabaTHBalT OJd o0pas30oBaHMA PUCYHKa
OTBEepPCTUN WM yIJIyOJeHulM, 3a YKa3aHHHEM CJIedyeT yIpaBJIsgeMoe
pacTarMBaHMe IO OIOHOM WMJIM »OBYM OCSAM M OpMeHTaluus JucTa C
obpasz3oBaHUeEM BHICOKOOPUEHTUPOBAaHHEX [IOJIOCEHL n YaCTUUHO

OPMEHTMPOBAHHEIX CTEIKOB, oripenesIdeMbEIX IIpoeMamMin adeeK,



oBpa30BaHHEIMU OTBEPCTUAMU WM yIJIYOJeHMAMM. TakKoe pacTAT'MBaHUE U
OPMEeHTHUPOBaHMe JMCTa IO HalpaBJIeHMAM OOHOWM MJIM OBYX  OCeM
COBEPUIEHCTBYET IPOYHOCTE M KPUTEepUM I[IPOYHOCTM Ha pPacTIXeHHue
[IOJIOCEHL B COOTBETCTBYKIIEM HalpaBJieHMe pacTsaXeHNd . OaHHEBE
MHTeTpaJIbHEIE OPMEeHTMPOBAHHHE IIOJIMMEPHHE CeTUaTHEe KOHCTPYKLUMU
MOXHO IIPMMEHATHL OJA yIOepXaHusa WIKM CcTabuiaM3aluy  3epPHUCTOIO
MaTepMajla Jiodoro IMIOoOXOoOAmero BuIa, TakoI'o kKak TPYHT, 3eMid,
Iecok, IJIMHa, TI'paBui, U T.O. B JiOOOM NOIXOIAlleM MeCTe, HalpUMep,
Ha OTKOCe IOPOoIM WJIM OPpYTOM BHEMKM WJIM HACHNIM OJS JopoTu, BIIl u
T.I.

[l[poBemeHH B3KCIEPMMEHTHE C pPas3JIMUHBEIMM GopMaMM U PUCYHKaMU
OTBEPCTUM OJIS IOOCTMXeHMSa ©OoJiee BHCOKOTO COOTHOWNEHUS IIPOUYHOCTU K
Becy, WIM OJa IOOCTWXeHua O0oJiee BHCOKMX CKOPOCTeM B IIpollecce
M3TOTOBJeHVA. OpMeHTallMK BHIIOJHAKT C PeryJIMPOBaHMEM TeMIepaTyp Hu
nebopMauuii. HeKoTOpHe M3 IIepeMeHHHX B OaHHOM IIpollecce BKJIOUYAT B
cebs CTelleHb BEIT SKKU , MOJIEKYJIAPHEM BeC, pacrnpenejieHue
MOJIEKYJISPHOTO BeCa M CTelleHb Pa3BeTBJIEHUS WM CHMBKU IIOJIMMEepa.

B M3TOTOBRJEHUM U [IPUMEHEeHUM TaKMxX MHTeTpaJIbHEIX T'e0CeTOK U
IPYTUX MHTEeTpPaljIbHHX CeTUATHX KOHCTPYKIMM MOXHO CJIeIOBaTh XOPOIIO
M3BEeTHEIM MeTOoIoMKaM. Kak onmMcaHO NOOpOoOHO B HnaTeHTax U.S. Patents
4,374,798, Mercer, 4,590,029, Mercer, 4,743,486, Mercer wu
Martin, 4,756,946 Mercer u 5,419,659, Mercer, VCXOIHEIM
IIOJIMMEPHEI  JIMCTOBOM  MaTepMaJl BHauajle DSKCTPYIUPYIT UM 3aTeM
npoBuBaknT OJI4 00pa30BaHMA 3adaHHOTO PUCYHKa OTBEPCTUM UM
yIIyOJeHui. 3aTeM  (OpMMPYIOT MHTeTpPalJIbHYID I'e0CeTKY IIOCPeldCTBOM
3aIaHHOTO pPacCTATMBAHMA WM OPUEHTUPOBaAHUA HNPOOMTOTO JIMCTOBOTO
MaTepMaia.

Taxkue VMHTEeTI'paJIbEHEIE I'eOCeTKN, Kak OIDHOOCHEIE MHTEeTI'paJIbEHEIE

Ie0CeTKH, Tak u IOIBYOCHEHE VHTeTpaJlbHHE Te0CeTKM (BMecTe
"MHTeI'paJlbHEE reoceTkn" VI 1o OTOEeJIbLHOCTHU "OOHOOCHHE
VMHTeTpaJlbHEHEe TeoceTku" wmiIM "IOBYOCHEE MHTeTpaJlbHEle TeoceTku'")

ORI M300peTeHH BHIIEYIIOMAHYTEM Mercer B KoOHIe 1970-x TOHOOB u
vMeJ M OOJIBIMOM KOMMEepUeCcKMM YVYclex B nociaenHue 30 JeT, IIOJHOCTHLIO
PEBOJIDLIMOHN3UPOBAB TeXHOJIOTHID apMMPOBaHMA TPYHTOB, oopor,
IOOPOXHBIX OCHOBAHUM u OIPYTUX CTPOUTEJIbHEIX KOHCTPYKLUM,

BHITIOJIHAEMBIX M3 TPaAHYJIMPOBaHHEX WMJIM 3E€PHUMCTHX MaTepHraJlOoB.



Mercer comejylaJl OTKPHTHE, uTo C IpPUMEHEHMEM  MCXOIHOTO
OTHOCUTEJIBHO TOJICTOT'O, I[IO CYIECTRBY, YHUILJIAHAPHOTO IIOJIMMEPHOTO
JMUCTa, OPedlouTHUTeJIbHO, TOJIMHOM nopdaxka 1,5 mm (0,059055 movm)
- 4,0 MM (0,15748 gouMm) , VMeKnmero PUMCYHOK OTBEPCTUNM WU
yIIIyOJIeHu C lLeHTpaMM, JexamuMy Ha BoofOpaxaeMoM, IO CymecTBY,
KBagpaTHOOM WJIM IIPAMOYTOJILHOM CceTKe M3 pPAIoB M KOJIOHOK, U
pacTarMBaHMAa MCXOOHOTO JHMCTa JMOO OIOHOCTOPOHHETO WMJIM IO »OBYM
OCAM TakK, UTO OPMEeHTalUMd II0JIOC IMIPOXOOUT B CTHKM, MOXHO BHIIOJHUTD
[IOJIHOCTBIO HOBYIO, 1o CymecTBY, YHUILJIaHaPHY VMHTEeTpaJIbHY
TeoceTky. Kak onmceiBaeT Mercer, "VHMIIJIaHapPHHM" oO3HauaeT, UTO BCe
30HE JIMCTOBOTO MaTepualsa CHUMMETPUUHE OTHOCUTEJLHO MeOVaHHOM
[JIOCKOCTM JIMCTOBOTO MaTepuala.

B nmnartenTax U.S. Patent 3,252,181, 3,317,951, 3,496,965,
4,470,942, 4,808,358 m 5,053,264, WCXOIHHM MaTepMuall C 3alaHHHEM
PUCYHKOM OTBEPCTUN WMIM YyIJyOJeHur o6pas30BaH B COeIMHEHUM C
UMJIMHIPUYECKMM  IIOJIMMEPHHM  SKCTPYIMPOBaHMEM U, 10 CymecTBYy,
YHUILJIaHapPHOCThb oocTUranT, npomnyckas SKCTPYIUPYEMEM  MaTepurall
[IOBEPX pacump Somero MIOMHIEJIS . PacmmpeHHEM HUMIJIMHIP 3aTeM
IPOOOJIBHO  CIUIRIMMBAKRT  OJA  I[IOJIYUEeHUS  ILJIOCKOTO, 10 CYIeCcTBY,
YHUILJIaHAPHOTO MCXOOHOTO JIMCTa.

Ipyrad uHTerpajibHas TI'eOoCeTKa olMcaHa B naTeHTe U.S. Patent
7,001,112, Walsh (HmXxe B @»DaHHOM JOKyMeHTe "maTeHT Walsh '112"),
BHIOaH Tensar international Limited, accouuMupoBaHHOM KOMIIaHUMU
1IeCCUOHapu4g, paccMaTpmUBaeMom B HACTOSMMM  MOMEHT IIaTeHTHOM

3aaBkMu, Tensar International Corporation, Inc. (Hmxke B IOaHHOM

IOOKYMEeHTe "Tensar™") Atlanta, Georgia. [TaTeHT Walsh 112
PACKpPHBAET OPUEHTHUPOBAHHLEE TIOJIMMEpHHE MHTeTpallbHEEe T eOCeTKHU,
BKJUaKmre B cebsa pacTATrMBaeMbe IO JBRYM OCAM MHTeTpalJlbHHE
Te0CeTKM, B KOTOPHX OPMUEHTUMPOBAHHEE IIOJIOCH GQOPMUPYIT TpPeyT'OJIbHEE
AUEeVKM CeTKM C YaCTUUYHO OPMEeHTUPOBAHHHMM CTHKaMM Ha KaXIoM YIUly,
M C WMeCThl B BHCOKOOPMEHTHMPOBAHHEIMM IIOJIOCAMM, BCTpedallMMMCHS Ha
KaXIoOM CTEHKe (HMXe B IOaHHOM HOKYMeHTe B HeKOTOPHX CJydasax
MMeHyeTCHa "TpexXMepHOW MHTeIpaJIbHOM TeoceTkou") .

[TpenJjIoxeHo [IpYMeHeHue HaCTOoAWEeTo n300peTeHnd KO BCeM

VMHTEeTI'PaJIbE HEIM ceTKaM, BHeE 3aBUCVIMOCTIM oT criocoba BEITIOJIHEHM A



VMCXOIOHOTO JIMCTa WJIM Cchoocofa OPMEeHTUMPOBAHMSA MCXOIHOT'O MaTepuala B
MHTeTpaJIbHOM TeOoCeTKe MM CeTUuaToV KOHCTPYKIUM.

[lpenMeT M300pPeTeHUs I[IPUMBEIEeHHHEX BHIIEe IIaTeHTOB 3, 252, 181,
3,317,951, 3,496,965, 4,470,942, 4,808,358, 5,053,264 u
7,001,112 o@mHO3HAUHO BKJIIOUEH B JaHHOe OIMcCaHMe B BUIEe CCHJIKMU,
KaK eCJIM PacCKPHTUSA M3JIOXKEHH IIOJIHOCTBI B IaHHOM IOOKyMeHTe. [JaHHBeE
[IaTEeHTH IIPOTUBOIIOCTaBJIEHH, Kak WJIJIIOCTPATUBHEE, " He
paccMaTpmUBAaTCA MHKJIOSUBHEMU MJIM MCKJIOUAKIMUMY OPpYyTMe MeTOOUKM,
M3BECTHEE B TexXHUKe, JS IIOJYUEHUS MHTeTIPaJIbHHX IIOJIMMEPHHX
MaTepMrajloB CETOK.

TpaIULMOHHO, IIOJIMMEPHEIE MaTepraJt, IpUMeHIeMbee B
M3TOTOBJIEHUM MHTeTpPAaJIbHEX TI'e0CeTOK, MABJIAJIMCHL TOMOIIOJMMEPOM WJIU
COIIOJIMMEPOM IIOJIUIIPONIMJIEHA BHICOKOT O MOJIEKYJIAPHOTO Beca u
IIOJIMATUJIEHA BEICOKOM IIJIOTHOCTM M BHEHCOKOTO MOJIEKYJIAPHOTO Beca.
PasguuHble no®aBKM, TakKMe Kak MHIUMOMTOPH YJbLTpaduoJIeTOBOT'O CBeTa,
TasoBas caxa, »OoODaBKM IOJ4 IepepaboTku UM T.O., IPUMEeHSOT IJg
IOAaHHHX TIOJIMMEePOB NOJIA OOCTUXeHMS TpebyeMeX IIapaMeTpOoB B TOTOBOM
OpoOyKTe M/MiM IOJS 200eKTUBHOCTM M3ITOTOBJIEHUS.

M, Takxe TpaIMUMOHHO, MCXOIHHM MaTepMaJl OJS9 W3TOTOBJIEHUS
TakKoM MHTEeIpaljIbHOM I'e€0CeTKM OOBUHO ABJIAETCH YHUILJIaHAPHBM JIMCTOM,
KOTOPEM MMeeT OIHOCJIOMHYID KOHCTPYKLMIO, T.e., TOMOTEeHHHEM OIMH
CJIOM TIOJIMMEePHOTO MaTepuala.

XoTa uHTerpajlbHas TI'e0CeTKa, M3TOTORJIEHHAS M3 BHIICOIMCAHHBIX
OBBIUHEBIX MCXOIOHEIX MaTepmraJioB IeMOHCTPpHUpyeT, B obmeM,
YIOBJIETBOPUTEJILHEIE CBOMCTBA, KOHCTPYKTUBHO u SKOHOMUUECKHN,
OpenrnouTuTeJIbHO, M3TOTaBJIMBATL MHTEeTIpPalJlIbHYID TeOoCeTKYy, MWMEeKMYD
OTHOCUTEJILHO 0oJlee BHCOKYI XeCTKOCTL, OTBedalmyln TpedoBaHUAM
SKCIUIyaTallM B  KauecTBe TeOCUHTeTUMUeCKOTO  apMMpOBAaHUA, ZR)Z
VMeIyln OpyI'Me CBOWMCTBa, TpedyeMbe IJIS KOHKPETHHX BapMaHTOB
TeOCUHTEeTHUUEeCKOTO MIPMMEeHEeHUS.

ITosTOMY, cymecTByeT IIOTPe®HOCTh B COBIAaHMM  MCXOIHOTO
MaTepuaa, He TOJILKO IIOOXOOAMero 1o TeXHOJIOTMYECKUX
OTpaHMUYeHuaM, CBSA3aHHHM C M3TOTOBJIEHMEM MHTeTIpaJibHEIX Te0CeTOoK,
HO TaKxe Taxkoro, KOTOPEIM IOCJe  M3TOTOBJEHMA  MHTeTIpaJibHOMU
TeoCeTKM WM IIpM e€e DKCIJIyaTaluuu, obecrneurBaeT ©OoJiee BHCOKUMN

I[IoKazaTeJlb XeCTKOCTH, udYeM HMCXOIOHEE MaTeplMalJlbl OOBUHEIX TI'€0CETOK,



M  ofecrneurBaeT  IOPYyTMe  HYXHHE CBOMCTBA, KOTOPHEIX  JIMIIEHE
CeTONHAMHYE ONHOCJIOMHEE MHTeTpallbHEEe TeOCEeTKH.

CYIIHOCTEL MBOBPETEHUSA

I8  IOOCTWXEeHUS  BHIIEYINIOMAHYTOTO  0oJiee  BEHICOKOTO  YPOBHA
XKECTKOCTM U  OpyIux  Tpe®yeMex  XapaKTepUCTUK, B HacCToOAmeM
n300peTeHnN IPMMEeHEeH COBKCTPYIAVMPOBAHHEYM MHOTOCJIOMHLI ITOJMMEPHEM
JUCT, KakK MCXOOHHM MaTepralJ mOJd M3TOTOBJIEHVA MHTeTrpaJlbHOM
TE€OCEeTKH.

OKCIIEPUMMEHTE, ONMCAaHHHE B IaHHOM IOKYMEeHTe, IIOOIePXMUBAaT
Teopun mM300peTaTeye O TOM, UTO OJaromaps [NaTeHTOCIOCOOHOM!
KOHCTPYKIMUM, COBKCTPYIUPOBAHHHE KOMIIOHEHTH MHOTOCJIOMHOTO JIMCTAa
ofecreunBanT CUHEPTEeTUUECKUN D20bdeKT KPUCTAJUIMUECKOW CTPYKTYPH BO
BpeMsd DSKCTPYIOMPOBAHUS U OPMEeHTaluyu, TIOe pPpe3yJILTAaTOM ABJIADTCH
YIJIyUlleHHHEe CBOMCTBa MaTepuaja, UYTo ofecrneuMBaeT MNPEONOoUTUTE]IbLHBE
nokasareau pab®oTH OpM  OPUMEHEHVM  MHTeTpallbHOM  T'eOCeTKM B

TI'€eOCHMHTEeTNYEeCKOM apMMPOBaHUMM IT'DYHTAa.

CoryacHO OIHOMY BapMaHTy OCYWEeCTBJIeHU A HaCToAmeTo
n300peTeHnusd MCXOIOHHM MaTepual s Cco3OaHug MHTEeTpaJIbHON
I'e0CeTKM, BKJIIOUAET B ceb4a COPKCTPYAMPOBAHHEN  MHOT'OCJIOVHEIM

HOHMMepHHﬁ JmcT, C OTBepCTUMAMM WMJIIN YIUIYOJIEHUAMM B HEM, KOTOPEIE
oBecreunBamnT IIpOeMEl, KOI'Ia VCXOIHEM MaTepmrmaljl pacTAHYyT IIO OnoHOM
mwin IOBYyM OCAM.

CorJjiacHO IpyIT oMy BapMaHTy OoOCymeCTRBJIEeHMA HacToAdmeIro
MBO@peTeHMH MHTeI'paJIbEHaAa r'eoceTKa BRJIOUaeT B cebsda MHOXeCTBO
BEICOKOOPMEHTMPOBaAHHEX IIOJIOC, COeIMHEeHHEX MeXIOy coboM UYacCTUUHO
OPMEHTHVMPOBaHHEIMNM CTHEIKaMI n VIMeIomrX TPYIIITY IIpoeMOB, KOTOpad

M3T'OTOBJIEHAa nus3 COSKCTPYINMPOBaAaHHOT'O MHOT'OCJIOMHOTO IIOJIMMEPHOT'O

JgncTa. CoTJlacHO OIOHOMY  BapMaHTyY  OCYIEeCTBJIEHMS  U300peTeHNUsd
MHTeTrpaJibHasg TeoceTKa aBJISeTCd TPeXMepPHOM MHTeTpaJlbHOM
TeOCeTKOM.

CorJlacHO OIpyTOMY BapMaHTy OCYyIIeCTBJIEHU I HaCcTO4gmeTro

MSO@peTeHMH I'pPyHTOBa4Ad KOHCTPYKINMA BRJIOUaAET B cebsa Maccy
SEPHMCTOIO MaTepuralla, YIIPOUHEHHOT'O IIoCpelCTBOM BCTparMBaHIMA B
HeTOo MHTePpaHbHOﬁ I'eOCeTKN, VM3TOTORJIEHHOM U3 COSKRCTPYIMPOBaAHHOTI'O
MHOT'OCJIOMHOTO IIOJIMMEPHOT'O JIMCTa.

CorJjiacHO OpyIT oMy BapMaHTy OCymeCTBIJIEHNMA HacCcToAmeIro



nz3obpeTeHrs crnoco® co3maHMSa MCXOIOHOTO MaTepualsa OJIS MHTeTpaJbHOMU
TeoCeTKHU BKJIIOUAET B cebs obecrieueHue COBKCTPYIMPOBAHHOTO
MHOTOCJIOMHOTO IIOJMMEPHOTO JucTa, U obecleueHre OTBEepPCTUM WU
yIUIyOJIeHUM B HEeM.

CorJiacHO OIpyT oMy BapUaHTy OCyMeCTBJIEHUSI HacToAmeIro
nzobpeTeHusa cCcroco® Cco3maHMA MHTeTrpaJlbHOM T'eOCeTKM, BKJOUAeT B
cebs obfecrneueHMe CORKCTPYIMPOBAHHOTO MHOTOCJIOMHOTO IIOJIMMEPHOTO
JmcTa, obecrieueHue OTBEpPCTUMN MM YTy BJIe HUM B HeM, u
pacTsaruBaHue 110 onHOM WIIN OBYM ocAam COBKCTPYINPOBAHHOTO
MHOTOCJIOMHOTO IOJMMEPHOTO JMCTa OTBEePCTUIMU WM YIJYOJIeHUIMU B
HeM 1Jg ofecliedeHMs MHOXeCTBa  BLHICOKOOPUMEHTUMPOBAHHEIX  IIOJIOC,
COeIMHEHHEIX MexOoy cCcofoM UYaCcTUMUHO OPUEeHTUPOBAHHEIMM CTHKaAMUA U
VMeMMX TPYINYy OIpoeMOB Mexny HuMM. CoIJlacHO OOHOMY BapMaHTy
OCyMeCTBJIEHUSA UM300peTeHrsa CIoco® ITaeT TpexXMepHYID MHTeIpaJlbHYIO
TeoCeTKY M3 COBKCTPYIOIMPOBAHHOTO MHOTOCJIOMHOTO IIOJMMEPHOTO JIMCTAa.

" COTJIaCHO IpyTOMy  BapuaHTy OCymeCTBJIEHU S HacToAmeIro
nz3obpeTeHns croco® YIIPOUHEeHM A MacCCHl 3epPHUCTOTO MaTepuraia
BKJIIOUaeT B cebsg BCcTpauMBaHMEe B Maccy 3epHMCTOTO MaTepuaja
MHTeTrpaJIbHOM  T'e0CeTKHU, M3TOTOBJIEHHOM U3 COBKCTPYIOIUPOBAHHOTO
MHOT'OCJIOMHOTO IIOJIMMEPHOTO JIMCTAa.

CoOTBETCTBEHHO, 3amaver HacToAmero u300peTeHUS  ABJIAETCH
obecrieueHue VMCXOIOHOTO MaTepuaia 0JId co3naHusa  MHTeTpallbHOM
TeoCeTKM. JVICXOOHBIM MaTepMalJl BKJOUaeT B cedsS COBKCTPYIMPOBAHHBIM
MHOT'OCJIOMHEIM IIOJIMMEPHEI JIMCT C OTBEPCTUAMM WM YIUIyOJIeHUMSMM B
HeM, KOTOpHEe ofeclneunBanT IIPOEMH, KoT'Ia MCXOIHHM MaTepuall
PACTAHYT IO OIHOM WMJIM IOBYM OCSHM.

IOpyrol Bamauel HacTodAmero u3obpeTeHMs ABJSeTCd obecleueHHue
MHTeTpaJIbHOM TI'eO0CeTKM, MMeKlel MHOXEeCTBO BHCOKOOPUEHTUPOBAHHEHX,
[I0JIOC, COeIMHEHHEX MeXxIy CcofOoM YacTUUHO OPMEeHTUPOBAHHHMM CTHKAMM
" VIMEeIOIMX TPYIIIY IPOEMOB, KoTopada M3TOTOBRJIEHA ns3
COBKCTPYOMPOBAHHOTO MHOTOCJOMHOTO IIOJMMEPHOTO JMcTa. CBAI3aHHOU
3amaue uz300peTeHUsa ABJISeTcsa obecledueHVe MHTeTIpaJIbHOM I'e0CeTKH,
oTJuUawnmencsa ©0oJjiee BHCOKMM YPOBHEM XeCTKOCTH, ©0oJiee BHECOKOM
IPOYHOCTRID U IPYIMMM TpedyeMHMM XapaKTepucTukKaMu. KOHKpeTHO,
3amadyey HaCTOAMETIO u300peTeHUs MABJIAeTCHa obecledeHMe TpPexXMepHOU

MHTeI‘paJ’[bHOﬁ I'eO0CeTKNI ns COSKCTPYIMPOBaAHHOT'O MHOT'OCJIOMHOTO



[IOJIMMEPHOTO JIMCTA.

IpyroM 3Bamauel HacToAmero u3obpeTeHMs sABJsAeTCcd obecrnedueHHue
TPYHTOBOM KOHCTPYKLMM, KOTOopas BKJUaeT B cebdg MacCy 3epHUCTOTO
MaTepuala, YIIPOUHEHHYIO [IOCpPelCTBOM BCTpauBaHMUAa B HeTo
MHTeTpaJlbHOM Te0CeTKHU, M3TOTOBJIEHHOM U3 COBKCTPYINUPOBAHHOTO
MHOTOCJIOMHOTO IIOJIMMEPHOTO JMCTa.

Ipyrol Bamauel HacToAmero u3obpeTeHUs SBJSeTcd ofecleueHHue
criocoba co3IaHMIg MCXOIOHOTO MaTepHualsa IJS MHTeI'paJlbHOM I'eOoCeTKU,
KOTOPLIM BKJIIOUAET B cebs oBecrieueHue COBRKCTPYIMPOBAHHOTO
MHOT'OCJIOMHOTO TIIOJIMMEPHOTO JIMCTa M ofecleueHMe OTBEepCTUM WK
YyIJIYBJIeHVI B HeM.

Ipyrol 3Bamauel HacTodAmero u3obpeTeHMs ABJSeTCcd obecledueHHue
criocoba cCo3maHMsa MHTeTpallbHOM TeoceTku. Crnoco® BKIIOUaeT B cebd
obecrieueHre COBKCTPYIUPOBAHHOTO MHOTOCJIOMHOTO IIOJMMEPHOTO JMCTAa,
obeclrieueHue OTBEPCTUN WIM YIJVIYOJeHMM B HeM, U pacTATMBaHMe IO
omHOM NI OBYM ocAam COBKCTPYIMPOBaAHHOTO MHOT'OCJIOMHOTO
[IOJIMMEPHOTO  JIMCTa, VMEKIMEeTO OTBEPCTUA WM  YIJIyOJIeHUSd, oJisa
obecrieueHUsa MHOXECTBa BECOKOOPMEHTHMPOBAHHEIX IIOJIOC, COeIMHEeHHHX
Mexnay CcoOOM UYaCTUUHO OPMEeHTMPOBAHHEIMM CTHKAMM M UMEKIUX TPYIIIY
[IPOEMOB. B criocobe MOXHO [IPUMMEHSATE V3BE&CTHEE CIIOCOOEH
U3TOTOBJIEHMUA Te0CeTKHU, Taxkue Kak CIIOCOOH, ONMCAaHHHE B
BHIIEYIIOMAHYTHX U.S. Patent Nos. 4,374,798, 4,590,029, 4,743,486,
5,419,659 m 7,001,112, a Takxe B JIpYyI'MX IaTeHTax. KOHKpPeTHO,
3amauel HacTosmero u3obpeTeHMa  ABJsgeTca obeclledeHre criocoba
CO3IOaHMa TPexXMepPHOM MHTeTpPalJIbHOM I'€0CEeTKM M3 COBRKCTPYIUMPOBAHHOTO
MHOT'OCJIOMHOTO IIOJIMMEPHOTO JIMCTA.

IOpyrol Bamauel HacTodAmero u3obpeTeHMs ABJSeTCd obecleueHHue
criocofa YIIPOUHEHU A MaCCEH 3epPHUCTOTO MaTepMaa [IOCpPEenCcCTBOM
BCTpaMBaHMAg B MacCCy 3epHMCTOTO MaTepualja MWHTerpaJlbHOM TeoCeTKH,
VM3TOTOBJIEHHOW M3 CORKCTPYIUMPOBAHHOTO MHOTOCJIOMHOTO IIOJMMEPHOTO
JucTa.

YKasz3aHHOEe BMECTe C IPpYyI'MMM 3ajadaMy M IIPeVMMylleCTBaMM CTaHeT
IIOHATHHEIMM M3 TIOOPOOHOTO OIMCAaHMA KOHCTPYKIUMM U I[IPMMeHeHUd,
OIIMCAaHHOTO HMWXe B JITaHHOM JIOKYMEHTe CO CCHJIKaMM Ha I[IpujlaraeMee
UepTexu, obpa3zynimme JacThb onmcaHms, npu 2TOM OIOMHAKOBHE

CCBUJIOYHEIE TIO3UMIMKM OTHOCATCHA K  OIMHAKOBEIM UWaCTAM IIOBCEMECTHO.



[lpujlaraeMele UYepPTexXy IIOKa3HBaknT u30dpeTeHMe, He 0083aTeJIBHO C
coboneHeM MacmrTada.

KPATKOE OIIMCAHME YEPTEXEM

Ha our. 1 moxasaH CORKCTPYIONPOBAHHLIN YHUIIJIaHAPHHMT
MHOT'OCJIOVIHEIV JIMCTOBOM MCXOIHEI MaTepual oJis MHTeTpaJibHOM
Te0CeTKM, OO BHIIOJHEHMS B HeM OTBepCTUM WM YyTIUIyOJIeHUMM COIJIaCHO
OIOHOMY BapMaHTy OCYIMEeCTBJIEHUSI HACTOAMEI0 M300peTeHMrs.

Ha ¢ur. 2 1mokas3aH BUIO CBepxy B MU3OMETPUM JIMCTa MCXOOHOTO
MaTepmrajsga our. 1 c oTBepCcTUAMM, OPOOMTEIMM B HEeM IOJIS BHIIOJIHEHUS

Tpexmepﬂoﬁ MHTePpaﬂbHOﬁ I'eOCeTKM THIIa IIOKa3aHHOT'O B IIaTeHTe

Walsh '112.

Ha o¢ur. 3 mokaszsaH BuIO COOKY UYaCTM JMCTa MCXOOHOT'O MaTepuaa
dur 2.

Ha our. 4 noka3aH BMI B ILJlaHe UYacTU TPexXMEepHOW MHTeIpaJbHOM
TeoCeTKM, M3TOTOBRJIEHHOM IIOCPEeldCTBOM OMaKCUaJILHOTO OPUEeHTUPOBaHUSI
JIMCTa MCXOIOHOTO MaTepuala our. 2.

Ha our. 5 rmokasaHa B [IEPCIIEKTUEE JacThb TpexMepHOM
MHTeTpaJIbHOM TeoceTKM o¢ur. 4.

Ha o¢ur. © T1lokazaHa B IIEepPCIeKTMBE C VYBeJIMUEeHMEM YacThb
TpexXMepHOM MHTeTrpaJIbHOM T'eoCeTKM ¢ur. 4.

Ha ¢ur. 7 noka3aHO CceueHMe TpexXMepHOM MHTeIpaJibHOM ¢ur. 4.

Ha ¢ur. 8 1mokasaHa Tabjgula, obofmanmas CBOMCTBa MOIOYJIA
CTabuUJILHOCTHU anepTypH oJis SKCIePUMEeHTaJIbHOM TpexMepHOM
MHTEeTpPaJIbHOM TI'e€0CEeTKM, MITOTORBRJIEHHOM M3 3 MM CORKCTPYIUPOBAHHOTO
VHUIIJIAHAPHOTO MHOTOCJIOMHOTO JIMCTOBOTO MCXOIHOTO MaTepualsa Tak,
Kak IokasaHo Ha our. 1-7 OJjg cpaBHEeHUSI C aHaJIOTUMUHHMM CBOMCTBaMMU

TpexMepHOM VHTeTpaJlbHOM Ie0CeTKH, CepUMHO BHITyCKaeMOM u

nocraeyigeMon Tensar kKak TreoceTka TriAx® TX140™,

Ha o¢mr. 9 nokaszaHa Tabilulla CPaBHEHUS PAa3JIMUHEX QOUB3UUECKUX
CBOMCTE TpPEeXMEepPHHX MHTeTPaJIbHEX I'€0CETOK, CEePUMHO BHIIYCKAEMEX U
IIOCTAaBJISAEMEIX Tensar (M3TOTORJIEHHHX us SKCTPYONPOBAaHHEX
OIOHOCJIOMHEIX JIMCTOB) c COOTBETCTRYIVMA CBOMICTBaMM
SKCIIEPUMEHTAJILHEIX TPEeXMEePHHEX MHTEeTpPaJIbHEX TI'e0CeTOK, I[I0KAa3aHHHX
Ha ¢ur. 4-7 WBTOTOBJIEHHHX M3 CORKCTPYIMPOBAHHHX YHUILJIAHAPHBX

MHOTOCJIOMHEIX JIMCTORB COTJIACHO HacCcToAmleMy MSO@peTeHMIO.



Ha o¢ur. 10 noka3zaHa JOpyrasg Tabaulla CcpaBHEeHMS Pa3JIMUHHX
dMBUMUECKMX CBOMCTB TPEexXMEepPHEX MWHTeIpaJIbHEX T'e0CeTOK, CEepUMHO
BHIIIY CKaeMBIX u I[IOCTAaBJISIEMEIX Tensar (M3TOTOBJIEHHHX ns3
SKCTPYIMPOBAHHEIX OIOHO CJIOMHEBIX JIMCTOB) c COOTBEeTCTRYIIVMHA
CBOMCTBaAMM DSKCIEPUMMEHTAJILHEX TPEexXMEepPHHX MHTeIpaJIbHEX I'e0CeTOoK,
MB3TOTOBJIEHHHX U3 COBKCTPYIAMPOBAHHBX VYHUIIJIAHAPHBEX MHOT'OCJIOMHEIX
JMCTOB COIJIACHO HACTOAMEMY M300peTeHUo.

Ha  dur. 11 r1nokaszaHa B IIepClIeKTMBE YacThb TpexMepHOM
MHTeTpaJIbHOM T'eOCeTKM COIJIACHO OPpYyIOMYy BapMaHTy OCYIeCTBJIEHUS
HacToAmero M300peTeHUs.

Ha o¢ur. 12 BuO B ILJJaHe UYacTU TpexXMepHOM MHTeIpaJlbHOM
reoceTku o¢omur. 11.

Ha  o¢wur. 13 IokKasaHo ceueHUe TpexXMepHOM  MHTeTIpaJlbHOMU
reoceTku ¢omur. 11.

Ha our. 14 moxasaH COBKCTPYIUPOBAaHHLMN YVHUILJIaHapPHBN
MHOT'OCJIOMHEIM JIMCTOBOM MCXOOHEM MaTepurall oJIs MHTeTpaJlbHOM
TeoCeTKM OO BHIIOJIHEHMS B HeM OTBEepCTUM WM YITUIyOJeHUM COTJIacHO
IPpYTOMYy BapMaHTy OCYMEeCTBJIEHMSA HaCTOAMeIo M300peTeHud.

Ha  ¢ur. 15 n1nokaszaHa B IIepClIeKTMBE YacThb TpexMepHOn
MHTeTpaJIbHOM T'e0CeTKM, CBS3aHHOM C JMCTOM MCXOOHOTO MaTepuaJa
dur. 14.

[IOOPOEHOE OIIMCAHME MPEIOINOUTHUTEJIBHEIX BAPMAHTOB OCVYIIECTBIIEHNUSA

XoTg 1nompoBHO  OIMCAaHBEl TOJLKO IIPedlouTUTeJIbHEE BapMaHTH
OCyMeCTBJICHU S n3obpeTeHnsd, IIOHATHO, uTo ns3obpeTeHne He
OTpaHMUeHO B CBoeM o00beMe @OeTalJldMM KOHCTPYKUMM U YCTPOMCTBOM
KOMIIOHEHTOB, MBJIOXEHHEMM B CJledyllleM OIMCaHUM WM I[IOKa3aHHBIMM Ha
yepTexax. JMzobpeTeHMe MOXEeT MMeTh IpyTMe BapMaHTH OCyleCcTBJIeHUS,
M eT0 MOXHO peajlM30BaTh MJIM OCYMEeCTBJIATL Pa3JIMUHBEIMKM cliocobamu.

Takxe B OIMCAHUM MIPedloUuTHUTEJILHEIX BapMaHTOB OCYIeCTBJIeHUST,
TEePMUHOJIOTMSA IJIS SCHOCTU IIepecopTHpoBaHa. IIPUMHATO, UTO KaxXIOblM
TepMMUH IIpennoJjlaraeT CcBOe caMoe MMPokKoe 3HaueHMe B IIOHMMAaHUU
crieuMaJMCcTa B »OaHHOM of0JjlacTM TexXHMKM, U BKJOUaeT B cebd Bce
TexXHUUeCcKUue SKBUBAJIEHTH, KOTOpHE padoTanT aHaJIOTUYHO c
aHaJIOTUUYHOM LeJIbo.

" npu MCIIOJIb 30BaHUM B OaHHOM OOKYMEHTe TEepPMMHEL

"CORKCTPYOIUPOBaAHHEI" "conkcTpyIupylomun"  u  "cosKCcTpyIupoBaHue"
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IPUMMEHSAITCSAS  COIJIAaCHO UMX  OOBUHHEM TIPMHSATEIM  3HauyeHUAM, T.e.,
OTHOCHAMMMCSA K OIHOCTYIIeHUaTOMy [IpollecCy, HaumHas C »OBYX WK
BoJiblle IIOJIMMEPHHX MaTepualioB, KOTOphHe OOHOBPEMEHHO BKCTPYIUPYIT
n bopMyoT B OOHY MaTpMLy DITaMia OJI9 QOPMOBaHMA MHOTOCJIOMHOTO
JgucTa.

Hacrodmee wum300peTeHMe HallpaBJIEHO Ha OIHOOCHEE, IOBYOCHHE U
TpexXMepHble KOHCTPYKUMM MHTEeIPaJIbHEIX T'e0CeTOK, WM3TOTOBRJIEHHEE U3
COBKCTPYIOUPOBAHHOTO MHOTOCJIOMHOTO IIOJIMMEPHOTO JucTa, Kak
MUCXOIHOTO MaTepualia. JIMcToBOM MCXOOHHM MaTepural nus
COBKCTPYIOMPOBAHHOTO MHOTOCJIOMHOTO IIOJIMMEepa MOXeT, HalpuMep, OHTH
WK He OHTH YHUILJIaHapPHBM, B 3aBUCHUMOCTHU oT KOHKPETHHX
XapaKTepruCTUK, KOTOPHEe TpedyonTcsa IO KOHCTPYKUUM MHOTOCJIOMHOM
Te0CeTKH, KoTopasd MHOOJIEXUT M3TOTOBRJEHMIO U3 Hero. CoTJlacHO
OpeIlOoUTHUTENIEHOMY BapMaHTy OCYMeCTRBJIEHUA UM300peTeHUd, JIMCTOBOU
VMCXOIOHHM MaTepHuall M3 COIKCTPYOMPOBAHHOTO MHOTOCJIOMHOTO IIOJIMMepa
ABJIAeTCHA YHUIIJIaHAPHBEM WM, IO CYMeCTBY, YHUIIJIaHapPHHM.

300peTeHrMe OCHOBAHO Ha ToOM O(akTe, UTO 5BSKCTPYOUPOBaAHUE
COBKCTPYIUPYEMOTO MHOTOCJIOMHOT O JucTa, COCTOAMETO n3
OTIMYUAKINXCHA IIOJIMMEPHHEX MaTepualioB WM IPpYyIUX BKCTPYIUPYEMEBIX
MaTepHraJioB c Pa3JIMUHEM IIPOLLEHTHEM conepXaHMeM, opu
peobpas30BaHUN BO OIOHOOCHYI, OBYOCHYIO /N TPEXMEPHYIO
MHTeTpaJlbHEle T'eOCETKM I[IOCPeOCTBOM IIpoOuBaHMA JIMCTa M B IIpollecce
pacTarMBaHMsa, OaeT TOTOBHM INPOOYKT, KOTOPHM UMEeeT YHUKAJIbHHEe
XapaKTepUCTUKN 1o CpaBHEHUIO c TPpaOuLIMOHHEMHA, OIHOOCHBIMMA,
IBYOCHHMM U TpexMepHHEM I'eOCeTKaM IJIS apMUMPOBaHMA TPYHTa UM OPYTHUX
Te0TexXHUUEeCKUX BaAPMAaHTOB IIPUMEeHEeHMUd.

Ha o¢mr. 1 moka3aH COBRKCTPYIMPOBAHHEI MHOTOCJOWMHEM JucT 100,
IPUMEHSEeMEl, KaK MCXOIOHHEM MaTepuaJl IOJS MWHTeTpaJlbHOM TeOoCeTKU
COTJIaCHO OJIHOMY BapMaHTy OCYMEeCTRJIEHMS HacCToAmero u300peTeHUd,
0O CKBOBHOTO NPOOMBaHMUA JIMCTa WM BHIIOJHEHUS B HeM YIUIyOJIeHUN.

Kak mnoxaszaHO Ha Oour. 1, COBKCTPYIMPOBAHHHY MHOTOCJIOWHEM
guct 100 4gBJISeTCS TPexXCJIOWMHEIM JMCTOM B BapMaHTe OCYMeCTBJIEHUS
nzobpeTeHusa. To eCcThb, NPeINOUTHUTeNIEHO, JucT 100 BrImOUaeT B cebsa
nepBem cJjo¥ 110, BTopom cjom 120, u Tpetuy cjom 130. IlepBEM CJIOU
110 n Tpetunt cjom 130 pacHoJIOXeHE Ha IIPOTUBOIIOJIOXHEIX IIJIaHaPHBIX

IIOBEPXHOCTAX BTOPOI'O CJIOA 120, npenliouyTrMTeJIBEHO, B yHMHJ’IaHapHOﬁ
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WUIM, IO CYIEeCTBY, YHUIJIAHAPHOM KOHOUIypaluuM. [OMNOJHUTEJILHO, XOTH
O0JIS WIICTpalMM I[oKa3aHa TpexcJioMHasa KoHouIypauus JmcTta 100,
nzobpeTeHne IpenrnojiaraeT IpuMeHeHue JmucTa, VIMeKnmeTro
MHOTOUMCJIEHHEIE CJIOM, PAaCIOJIOKeHHHE B pPa3JIMUHEX KOHOUIYpaLUMax,
OpuyeM MHOTOUMCJIEHHEE CJIOM, MMeKlMe pa3JIMYHEEe KOMOMHalUMM TOJIIUH,
M MHOTOUMCJIEHHEE CJIOM, MMeEKIMe pas3JIMUHEE MaTepMaJlll KOHCTPYKLUM,
BCe TIPOIMKTOBAHHOE UYACTHHM BapMaHTOM IIPMMeHeHMs, B KOTOPOM
MHTeTpalJlbHad T'eoceTkKa IOIOJIeXUT IPMMeHeHMIo. Hamopumep, XoTsS IJIA
WJLJIIC TP alun rokKa3aHa TpexcJIoMHag KOHOUIYpaumsg JMCTa 100,
nzobpeTeHre Takxe IOpennojaraeT I[IpUMeHeHMe  CORKCTPYIMPOBAHHEX
JMUCTOB, HUMelmMx OO0JIblle Tpex cJoeB. B obmeM, KOHOUTYpAlLNMIO CJOeB,
TOJIMMHEL CJIOEB U MaTepMaJik KOHCTPYKUMM  CJIOeB  BHOMpannT  IOJ4
oBecrnieueHnd He TOJILKO yoobcTBa M3TOTOBJIEHUS MHTeTpaJlbHOM
TeoCeTKM, HO Takxe MHTeIpaJlbHOM TeoCeTKM, uMenmel TpebyeMbla
YPOBEHbL XKECTKOCTU M IOpYIMe SKCIJIyaTalMOHHHE XapaKTepUCTUKN.

Kak ONMCaHO BHIIE, CORKCTPYIMPOBAaHHBEI MHOT'OCHOMHEM JwmcT 100,
IpuMeHSIeMblI, KaK MCXOOHBM MaTepualJ OJ4 MWHTerpaJlbHOM Te0CeTKU
COTIJIaCHO HacTodleMy n3006peTeHNnn, IpenrnouyTUTeJILHO nIpoBuBamnT
HaCKBO3b, XOT4 BMECTO 3TOTO BO3MOXHO BHIIIOJIHEHUE B HeM
yoayoaeHu. CoOTJIaCHO BapMaHTyY OCYMEeCTBJIEHMS MCXOIOHOTO MaTepuala,
B KOTOPOM B JIMCTE BHIIOJHALT YIJIYOJEeHUH, Takue yIJIyOJeHud
ofecreuMBalT C KaxXIo¥ CTOPOHH JMCTa, T.e., KaK CBepxy, Tak u
CHMBY JMCTa. JONOJHUTEJILHO, VYIVIYOJIEHMS TPOXOOST B KaXIOHM CJIOM
COBKCTPYOMPOBAHHOTO MHOTI'OCJIOMHOT'O JIMCTA.

B uyacTHOM BapMaHTe OCYIeCTBJIeHUSI M300peTeHMs, IIOKa3aHHOM Ha
our. 1, Jgumct 100 BHIOJHAKLT IIOCPEICTBOM COBKCTPYIOUPOBAHUSA I[IE€PBOTO
MaTepualsla, KOTOPHM ¢opMMpyeT IepBuM cJjor 110, BTOpOTO MaTepuala,
KOTOPHM QopMUpyeT BTOpOV cJjou 120, UM TpeTbero MaTepuala, KOTOPHM
bopMupyeT TpeTuy cJjgom 130, crnocoBoM M3BECTHBEIM CIeMaJIUCTY B
OaHHOM O0BJIacTM TeXHMKM SKCTPYIUPOBAHMA MHOTOCJIOMHEIX JIMCTOB.

CorJjacHo IpPennouYTUTeJILHOMY BapuaHTy OCyMeCTBJIEHUA
nzobpeTeHus obmad ToJmmvMHa JmcTa 100 cocTaBJISeT OT OKOJIO 2 MM IO
okojJio 12 MM W, corJiacHO 0OoJlee IIPenIOUTUTEJIEHOMY  BapMaHTy
OCVYIIECTRBJIEHNA WM300peTeHMA oOmasd ToJummHa JmcTa 100 cocTaBJigeT OT
OKOJIO 2 MM IO OKOJIO 6 MM.

B OTHOINEHVIM MVMHIVMBUIYaJlbHEX TOJIMMH cJioee JIiMCTa, COTIJIaCHO
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OpPenrnouTUTeJIbHOMY BapMaHTy OCYmMeCcTBJIeHMA M300peTeHMa  TOJIIMHA
nepeoro cjod 110 cocraBjasger orT okojyo 0,5 MM pgo okojsio 4,5 wmM,
TOJIIMHA BTOpOTO cJjiogd 120 cocTaBJISAeT OT OKOJIO 1 MM IO OKOJIO 9 MM,
M ToJIMHa TpeTbero cJjosa 130 cocrarisgeT oT okoJjio 0,5 MM OO OKOJIO
4,5 wMM, yuMTHBasg, 4YTo obmasg ToJmmmHa JmcTa 100 cocTaBJgasgeT OT
OKOJIO 2 MM HO OKOJIO 12 MM. WM corjacHo 0OoJiee IIPeAlOoUYTUTeJIbHOMY
BapMaHTy OCymeCcTBJIeHUS u300peTeHMs, ToJMHa nepBoro cjosg 110
cocTampJygeT oT okoJyio 0,5 MM OO OKOJIO 2 MM, TOJIIMHA BTOPOIO CJIOL
120 cocTaBJasgeT OT OKOJIO 2 MM IO OKOJIO 5 MM, M TOJIIMHaA TpPEeTbEeTOo
cjjog 130 cocraBiigeT oT okoJio 0,5 MM DO OKOJIO 2 MM.

B of6meM, MaTepMaJikl KOHCTPYKUMM IIepBoro cJjosa 110, BTOpoTo
cinoa 120, m TpeTbero cjoda 130 mMoryT OHTB ONMHAKOBEMM, WM MOTYT
OTJIMYATECSA OIOUH oT OpyToTo. [IpennouTuTeJILHO, MaTeprall
KOHCTPYKUMUKM IHepBoro cJjogd 110 m MaTepuall KOHCTPYKLUMM TpPeThbero
cjijog 130 MoTyT OHTHL OIOMHAKOBHEMM, WM MOTYT OTJIMUYATHECS OOMH OT
Ipyroro. bBojlee MOpelllouTHUTeJILHO, MaTepMrall KOHCTPYKIMM BTOPOTO
cioga 120 omamuaeTcsa OT MaTepMalla KOHCTPYKLIMM oODOMX, IIepBOTO CJIOL
110 m TpeThero cjosa 130.

M, B ofbmeM, CJOM JMCTa SABJAOTCA IIOJMMEPHHMM II0 XapaKTepy.
Hanpumep, MaTepHraJib KOHCTPYKLUMN MOTYT BKJIOUATDH B cebd

[IOJINOJIEPMHEL  BEICOKOT'O MOJIEKYJIAPHOIT'O BeCa, M  IIOJIMMEPEl MMPOKOTI'O

IIPVMIMEHEHNW A . HOIOJIHUTEeJIbHO, IIOJIMIMEDHEIE MaTepnaJlbl MOTYT OHTH
MaTepHraJjlaMM ns3 IIePBUYHOTI'O MJIn BTOPUYHOTI'O CEIPB A, TaKVIMI,
HaliprMep, Kakr IIOJIVMIMEe P HEIe MaTepraJlbl nus Hepepa6OTaHHbIX

IIPOMBIIJIEHHEIX MJIM OHTOBEX OTXOHNOB. [/ TakxXe IMIPelJIOXeHO IIPUMEHEHNE
OOHOTO MWJIM HECKOJIbKMX IIOJIMMEPHHEX CJIOEB MMEKIMX CTOUMOCTEL HUXE,
UeM UTO Yy BHIIEYIOMSAHYTHX I[IOJIMOJIEQMHOB BHCOKOI'O MOJIEKYJISPHOTO
BeCa ¥ IIOJIMMEPOB WMMPOKOI'C IIpUMeHeHWUs. I[lpMMeHeHMe TaKKX OelleBhX
[IOJIMMEPHEIX CJIOEB MOXEeT OakaThb SKOHOMMIO 3aTpaT NIPpUOIIM3UTEJIBHO OT
20% po npubimsuTelibHO 30% OTHOCUTEJIEHO I[IPUMMEHEeHMs, HallpuMep,
CJIOS TOJIUIIPOIMJIEHA .

CorJjiacHO NpPenilodTUTeJIbHOMY BapUaHTy OCYIeCTBJIEHUHA
n300peTeHNa MaTepraJiOM KOHCTPYKUMM IIepeol'o cJjosa 110 m TpeTbelo
ciosa 130 sgBiaseTcsd nojamoJedrH BHCOKOTO MOJIEKYJIAPHOTO Beca, TaKou,
HallpuMep, KakK  IIOJIUIIPOINJIEH ("PP") . u, COTIJIaCHO TOMYy  Xe

INpeliouTrTeJIbHOMY BapMaHTy OCYHMeCTBIJIEHNMA, MaTepMaJIOM KOHCTPYKIVNM
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BTOpOTO cJjog 120 saABJIAeTCd NOJMMEep MUMPOKOTO IIPUMMEeHEHMs, TakKoM
Kak, HamnpumMep, PP u3 I[NepBUMUHOTO CHpbEA WM PP M3 BTOPMYUHOTO
CHIPb S, TakoM, HalpuMep, XKak PP mu3 [OPOMEIIJIEHHEX OTXOILOB WU
oIpyTol PP mu3 BTOPUYHOTO CHPLA. BMecTe C TeM, B 3aBUCHUMOCTHM OT
YacTHOTO BapMaHTa I[IPMMeHeHUSA MHTeIPaJIbHOM TIeOoCeTKM, IIOJIMMEpPHLE
KOMIIOHEHTEH, MMeKIMe MaTepMralJl KOHCTPYKUMM MHOM, UYeM IIOJIMIIPOIUJIIEH,
MOTYT OHTL BKJIOUEHH B COCTaB COBKCTPYAMPOBAHHOTO MHOTOCJIOMHOTO
JumcTa.

Ha our. 2 wm 3 T1[okKasaH COBKCTPYIMPOBAHHHM MHOTOCJIOMHEMN
JUCTOBOY MCXOOHEM MaTepuasg 100 our. 1, wuMmMenommi oTBepcTmsa 140,
IPpOOUTHE B HeM, o4 dpopMUpPOBAHU A TpexXMepHOW  MHTeTpaJIbHOM

reoceTkr 200, nokazaHHOM Ha o¢ur. 4, 5 m 6. PasMep U pasHOC

orBepcTur 140 ABIAOTCS TaKMMM, KakK PACKPHTO B naTeHTe Walsh '112.
TpexMepHad  UMHTerpajibHag reoCeTKa 200 BRJIOUAET B cebsa B

BEICOKOOPMEHTMPORaHHEE ITOJIOCEI 205 " YaCTUMUYHO OPMEHTVPOBAHHEIE

cTeikM 235, Takxe Takue, KakK PacKpHTH B IaTeHTe Walsh '112.
Bepxuuit cjom 130 mcxonmHoTo MaTepuaja 100 pacTAHYT M OPUEHTHPOBAH
0Jsa Tnpeobpa30oBaHMA B BepxHuUM cjgou 230 nojgoc 205 m cTeHKOB 235.
AHAJIOTUYHO, TpeTum wuiIu HWwkHMM cJjor 110 wmcxomHoro MaTepumaJa 100
PacTAaHYyT ¥ OPMEHTHMPORaH mOJA Ipeobpa3oBaHMA B  HWKHUM WK
Haxonmamuicsa BHU3BY cJor 210 nojoc 205 m crTekoB 235. Korpma IIepBHM
cinot 130 m Tperunt cygom 110 pacTAIMBaRT M OPUMEeHTUPYIT, BTOPOM WIIMU
CpenHuMn cJon 120 TaxKxe pacTaruBanT u OPUEHTUPYIOT OJis
npeoBpasoBaHUsa B CcpelHuM cJjor 220 kak noJjoc 205, Tak ¥ CTHKOB
235.

Vz06peTeHNne TaKxe OTHOCUTCH K criocooty COo3IaHmg
BHIIEONIMCAHHOM  TpPexXMepHOWM MHTeTpallbHOM TeoceTku 200. Crioco®
BKJIOUaeT B ceBd: obecledeHre CORKCTPYIMPOBAHHOTO MHOTOCJIOMHOTO
IoJMMepHOTO JmcTa 100; GbopMupoBaHMe MHOXeCTBa OTBEPCTUM UM
YIJIyOJeHUuM B COBKCTPYIMPOBAHHOM MHOTOCJIOMHOM I[IOJIMMEPHOM JIMCTE
100 B BHOpPaHHOM pPHCYHKe, TaKOM, KaK COIJIaCHO pPacCKPHTUIO IIaTeHTa
Walsh '112; u OMaKcHaJlbHOe pacTaruBaHme n OPUEHTUPOBAHUE
COBKCTPYIOMPOBAHHOTO MHOTOCJIOMHOTO IMOJMMEPHOTO JIMCTa C PUCYHKOM
13 MHOXeCTBa OTBEepCTUM WM YyIJIyOJeHUN B HeM IJS QOpPMMPOBaHUSA

MHTeI‘paJ’IbHOﬁ I'eOCeTKMU C MHOXeCTBOM B3aVMMHO COeIMHEHHEX,
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OPMEHTUPOBAHHHX I[I0OJIOC MeXOYy UYaCTUUHO OPUEeHTHMPOBAHHBIMM CTHKAMU WU
I0JIS KOHOUTYPUPOBAHMA OTBEPCTHUM MM yIUuyOJeHUM, KakK IIpOeMOB
CeTKH.

B of0meM, KOT'Ia CODKCTPYOMPOBAHHBIN MHOTOCJIOMHEM I[1OJIMMEPHBIN
JgucT 100 HNOOTOTORJIEH C OTBEPCTUAMU WM YIJIYyOJIeHUAMM, TPEeXMepPHY
MHTeTrpaJlbHyl TeoceTKy 200 MOXHO M3TOTOBMTEL M3 JmcTa 100 corjacHO
crioco6aM, OINMCAHHBIM B YKaB3aHHHX BHIIe IaTeHTax, W W3BeCTHBM
CcrieuMaJMCcTy B HOaHHOM 00JacTU TeXHUKH.

IOisa OeMOHCTpaluM YITY U e HHEIX XapakTepucTUK " CBOVICTB
[IaTeHTOCIIOCOBHOM VHTeTpaJlbHOM Te0CeTKH, M3TOTOBJIEHHOM u3
COBKCTPYOUPOBAHHOTO MHOT'OCJIOMHOTO JmucTa, OBLIIN IpOBEeIeHE
CpaBHUTEJILHEHE MCIHTAaHMSA BHIIOJIHEH.

Ha o¢mr. 8 1okaszsaHa Tabdjguua, obobmanmas CBOMCTBa MOLOYJIS
CTabUJILHOCTU anepTypH nJId SKCIepUMeHTallbHOM TpexXMepHOM
MHTeTpaJIbHOM TeOCeTKM, M3ITOTOBJIEHHOM M3 3 MM CORKCTPYIMPOBAHHOTO
JMCTOBOTO MCXOIOHOTO MaTepuasa -OJA CcpaBHeHMA C aHaJOTWUHLEMU

CBOMICTBaMM TpexXMepHOM MHTeTIpaJlbHOM TI'eOCeTKM, CepUMHO BHIIYyCKaeMOou

U TocTaBJgeMoM Tensar, Kak TeoceTka TriAx® TX140™, DBrcOepuMMeHT
BEITIOJIHEH COTIJIaCHO IpOTOKOJIaM  MCHOETaHuM  ASTM D7864, T.E.,
"Standard Test Method for Determining the Aperture Stability
Modulus of Geogrids". NchoweTaHMe CTaBUILHOCTM alepTypPH BHIIOJIHEHO
Ha ofpasllax TpexMepHOM MHTeTrpaJlbHOM I'e0CeTKM, CO3IaHHOM M3 3 MM
COBKCTPYIOIMPOBAHHOTO MHOTOCJIOMHOTO JIMCTa, KOTOPHM MMeJI B COCTaiBe
50% BSR ("cMoJIa WMPOKOTO IIpMMeHeHudA"), KOTOPHEM IMpOoOUMIM U
pacrTsauyamu. IlepBHl, T.e., HWKHUNM, cJgo¥ 110 CORKCTPYIUPOBAHHOTO
MHOT'OCJIOMHOTO JIMCTa MMeJI B KauecTBe MaTepualyla KOHCTPYKLUU
noJsmmnponmiieH (PP) BHCOKOTO MOJIEKYJIAPHOTO Beca M ToJmuHy 0,75 MM;
BTOpOM, T.e., cpemHuy, cjaou 120 wuMeJ B KadecTBe MaTepuala
KOHCTPYKUMM PP mMPOKOTO NpMMeHeHMSA UM ToJmmHy 1,50 MM; ¥ TpeTun,
T.e., BepxHuy cjor 130 mMeJ B KauecTBe MaTepuaJja KOHCTPpYKUMUM PP
BHICOKOT'O MOJIEKYJISPHOTO Beca M ToJmmHy 0,75 MMm.

Hos DKCIepMMeHTaJIbHOM’, IIOOTOTOBRJIEHHOM B JabopaTopun
TpexMepHOMu VHTeTpaJlbHOM T'eOCETKHU, CoBIaHHOM n3
COBKCTPYOMPOBAHHOTO MHOTOCJIOMHOTO JMCTa, Hnosuumusga 5, cpenH4asd

BeJIMUMHa OJjgd MoMeHTa 20 KI'.cM cocTaBjaia 3,70 xkr.cum/Tparn.
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HanpoTus, OJId HECOBKCTPYIMPOBAHHOTO, T.e., OOHOCJOMHOTO
JIUCTa, KOHKPETHO MO WMeCTM MCIHTaHUAM CTaHOapTHEX IeoceTok Triax®

TX140™, cpenmHgd BeJIMUMHa MCIHTAHMSA COCTaBjdjga 2,86 Kr.cMm/Trpan, B
oMamnasoHe oT 2,52 mo 3,14 kr.cMm/Tpam, OO CYHNECTBY, HWKe I103ULUNA
10, cpenHeM BeJIMUUHH, 3apeTUCTPUPOBAHHOM IJIA DKCIEePUMMEHTAaJIbHBX
MHOTOCJIOMHHX 00pa3lioB.

Ha o¢ur. 9 Takxe IIOKa3aHH pPasJIMUuHHe O(MU3NUeCcKMe CBOMCTBA
TPEeXMEPHEX MHTeTrpaJlbHEIX I'€0CEeTOK, IIOJIYUEHHBX M3  OIHOCJIOMHEX
SKCTPYINPOBAHHEIX JIMCTOB c COOTRBEeTCTBYRIIVMA dM3UUEeCKUMU
CBOMCTBaMMU TPEeXMEPHEX, IO3ULMS 15 VMHTEeTpaJlbHEX Te0CeToK,
M3TOTORBJIEHHOW M3 COBRKCTPYIMPOBAHHEX MHOTOCJIOMHEX JIMCTOB COIJIACHO
HacTodameMy mMW300peTeHM®©. B wucoelTaduy, obobmeHHOM Ha oour. 9,

OINHOCJIOMHHE JIVICTEL oBpabaTHBaJIN oJiAa npunaHmsa KOHOUIT'YpaLUM

TPEeXMEePHOW MHTEeTPaJIbHOM TeOCeTKM, OIMCaHHOM B MnarTeHTe Walsh '112.

Taxkymwo TPpeXMeEPHYKD HVHTeI'PaJIbHYK I'eOCeTKY 20 CepMﬁHO BHITYyCKaeT U

nocraryigeT Tensar, M OHa M3BeCcTHa, Kak TeoceTka TriAx® TX160™,

IJIs CpaBHUTEJIBHHX B3KCIIEPMMEHTOB, I[IOKa3aHHHX Ha our. 9,
IIOOTOTOBUIIM COSKCTPYIOMPOBAHHEE TPEXCJIOMHEE JIMCTH C TOJIMMHOM 4,6
MM TOTOBOT'O JmucTa. PasmuHbEe JIMCTEL BKJIOUAJIN B cocTasn
OTJIMYAIYIC I 3arpy 3Ky comepXxaHusa [IOJIMIIpOIIMIIeHa (PP) us
IIPOMBIIJIEHHEIX OTXOOOB, M KaXIHM M3 COZKCTPYIOMPOBAHHEIX TPEXCJIOMHBIX
JIUCTOB 3aTeM oBpabaTeBalM, npeobpas30BHEBAaA B TPEXMEPHYIO
MHTeTIpallbHYyID TeOCeTKy, CpaBHMMyK ¢ TeoceTkol Tensar TriAx®
TX160™,

B oTHomeHuM ¢ur. 9, KaxguM U3 4,6 MM CORKCTPYIMPOBAHHBIX
MHOTOCJIOMHEIX JIMCTOB BKJIOUAJI B COCTAaB CJedyillMe KOMIOBULUM CJOEB:
obpaselnr (1) mHOepBHlMM WIM BepxHUM cJjoM 130, kak OIMCAaHO BHIIe, U3
34% nepBUYHOTO MHNoJmnponuineHa (PP) wm caxeBoro kayuyka ("MB",
T.e., UepHad caxa @moag ofeclleueHMSI UYepHOTO ILBeTa [IpOoOyKTa IJg
3aMMTE OT YJILTPaA@MOJETOBOTO M3JIYUeHUd)/BTOPOM WMIM CPeOHUM CJIOMU
120, xak OIKCaHO BHIme, U3 32% PP U3 IIPOMBEIJIEHHHX OTXOIOB/U
TpeTu¥ WIM HWKHMM cJjor 110, kak onMcaHo BbIe, M3 34% [IepBUUHOTO
PP m MB; wu o6pazen (2) 25% mnepBuuHoro PP u MB/50% PP wu3
MMPOMEBMIJIEHHEIX OTXOOOB/25% mnepBuuHOTO PP M MB.

TomumrHa KaxngoIro ns BEIMIEOIIMCAaHHEX CJIOEB OJIA Pa3JIMYHEX



le

JgucTor, obpazuor (1) wm (2), 4Bia4adack cJenywomen. IOiag 4,6 MM
MHOT'OCJIOMHOTO JmucTa, obpasell (1), TOJIIMHEL CJIOEeB OB,
COOTBETCTBEHHO : 1,56 vM/ 1,47 MM/ 1,56 MM. IOisa 4,6 MM
MHOT'OCJIOMHOTO JucTa, obpasel (2), TOJIIMHEL CJIOEB OB,

cooTBeTCTBeHHO: 1,15 mm/2,30 MMm/1,15 mmM.

Kak OuYeBUIHO U3 pe3yJbTaToB, MNpeldcTaBJIeHHEXx Ha our. 9,
[IOJIYyYEeHHHEe B pesyiLTaTe SKCIIePUMEHTaJIbHEEe TpexXMepHEe
MHTeTrpaljibHEEe I'€OCEeTKM, M3TOTOBJIEHHHE M3 BHIICONMCAHHOTO MIPOBUTOTO

Y OPMEHTUPOBAHHOTO 4,6 MM COBKCTPYIMPOBAHHOTO TPEXCJOMHOTO JIMCTAa

oBpa310B oaju IPOOYyKT, B COIIOCTAaBJIEHUN co CTaHIapTHOM
OIIHO CJIOMHOM Te0CeTKOM Triax® TX160™ c MPUOINB3UTeJILHEIMN
SKBMBAIIOJIOCHEIM  JIMCTOM  MCXOIOHOM T OJIIMHEL (4,7 MM) , KOTOPHM
IpooeMOHCTPUPOBAaJ, 1o CymecTBY, BoJiee BHICOKYIO KECTKOCTD

OpoOyKTa, MW3MepeHHYI [0 cTaHmapTy Tensar IOJd MUCHOHTAHUM IIPpU
HM3KOM MexXaHuUecKOoM »nedopMalMM MOOYJISA YIPYTOCTM Ha pacTsSxeHue,
KEeCTKOCTM Ha M3TMO M CcTabMJIBbHOCTM anepTyphl. Bemmuwmue 0,5% m 2,0%

I1IO0 MCIIEITAaHMIO MOIOYJIA VYIIPYT'OCTM Ha pacCTHAXeHM e OvIM OOJIBIle, UYeM Ha

30% BHINE OJIA OKCIIEPVMMEHTaJIb HEIX TPEXMEPHEIX I'eOCCeTOK,
M3TOTOBJIEHHEIX ns3 4,6 MM COSKCTPYIMPOBAHHOTO TPEexXCJIOMHOT O

MCXOOHOT'O JCTa yeM N OOBIUHEIX Te0CeToOK Triax® TX160™,
M3TOTOBJIEHHEIX nus3 4,7 MM OIOHOCJIOMHOTO JmcTa. AHAJIOTUYHO,
M3MEPEHHEE BeJIMUMHH KeCTKOCTM Ha M3TMO OBJIM BhHIlEe Ha 33% @04

SKCIIEPUMEHTAJILHEIX TPEexXMEPHHEX TI'€0CEeTOK M3TOTORBRJIEHHOM U3 4,6 MM
COBKCTPYIUPOBAHHOTO JIMCTa, 4YeM MOJId CTaHOaApTHHX TeoceTok Triax®

TX160™, BLIIOJHEHHHX U3 4,7 MM OOHOCJIOMHOTO MCXOOHOTO JIMCTAa.

Ha ¢mur. 10 mpuBeneHa »Opyras Tabjaula CcpPpaBHeHUS Pa3JIMUHEX
dUBUUECKUX CBOMCTB TPpexXMepPHHX MHTeTpPallbHEX Te0CeTOK,
M3TOTOBJIEHHEX M3 OOHOCJIOMHHX JIMCTOB, CepMMHO BHIIYCKaeMBIX U
mocTaBjgeMux Tensar, C COOTBETCTBYIIUM (QUI3NUECKVMM CBOMCTBaMMU
SKCIEePUMEHTAJIbHEIX TpexXMepPHHX MHTeTpallbHEIX Te0CeToK,
VM3TOTOBJIEHHHX M3 CORKCTPYIMPOBAHHEX MHOTOCJIOMHEX JIMCTOB COIJIaCHO
HacToOAmEMY W300peTeHMK. B MCHOHTaHMAX, o00O0OmeHHHX Ha o¢ur. 10,

ONOHOCJIOMHEE JIMCTH TakxXe oOpab®aTHBalM, UYTOOH MMETH KOHQUIYpalLUO

TPEeXMEePHOM MHTEeTpPaJIbHOM TeOCeTKM, OINMCaHHOM B mnarTeHTe Walsh '112.

Takad TpeXMepHad MHTeIr'paJIlbHaA reoceTKa CepMﬁHO BHITYyCKaeTCA U
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nocrasyigercsa Tensar, M M3BeCcTHa Kak reocerka TriAx® TX140™,

019 CPpaBHUTEJILHEX MCIOHTAHMM, I[DOKa3aHHHX Ha our. 10, Ovun
IIOOTOTOBJICHH COBKCTPYIUPOBAHHEE TPEeXCJIOMHEIE TOTOBHE JIMCTEL
ToJmmHOM 3,0 MM. B pas3jMuHBe JIMCTH  BKJIOUAIM  OTJIMUAKIMEeCSd
comepX)aHMsa Barpy3KM OOJUIIponmiieHa (PP) M3 NPOMBIJIEHHBX OTXOIOB,
M KaxXOoel U3 COBKCTPYIUPOBAHHEX TPEXCJIOMHEIX  JIMCTOB 3aTeM

obpabaTeBaJIM, IIpeobpasysas B TPexXMEPHYKR MHTeTpalJlbHYKD T'e0CeTKY,

CpaBHUMYI C TeoceTkoM Tensar TriAx® TX140™,

B oTHomeHuM our. 10, JlmcT "SN20140407" wmMeJI CJeIYIOIYIO
KOMIIO 3ULIMIO : 32% CMOJIE IMPOKOTO IIPMMeHeHMSa BO BTOpoM (T.e.,

cpenHeM) cJjioe 120 m 34% PP BHCOKOI'O MOJIEKYJISAPHOI'O BecCa B IIepBOM
(T.e. BepxHeM) cJjoe 130 m B TpeTbeM (T.e., HWwkHeM) cJjoe 110.
JJucT "SN20140408" wmMeJI CclIelylolyln KOMOO3MIMIK: 50% CMOJE MMPOKOTO

IpUMeHeHusa BO BTOpoM (T.e., CpelHeM) cJioe, u 25% PP BEHCOKOTIO

MOJIEKYJIAPHOTO Beca B IIepBOM CJIoe M B TpeTheM cJjioe. JIKCT
"SN20140409" wuMeJI CIeOyoIyn  KOMIO3ULINIO: 60% CMOJIEI IMPOKOTO

IpUMeHeHusa BO BTOPOM (T.e., cpenHeM) cjoe u 20% PP BEHCOKOTO
MOJIEKYJIAPHOTO BecCca B IIE€PBOM CJIOe U B TPEeTbEeM CJIoe.

TosmmuHa KaXOoro ns3 BHIIEOIMCaHHEIX CJI0eB 0Jig Jucra
SN20140407, JmcTra SN20140408 m JiumcTa SN20140409 craenpyromas. HOiaa 3
MM MHOTOCJIOMHOTO JimcTa SN20140407, TOJIIMHEL II€PBOTO, BTOPOTO U
TpeTbero cJioeB OBJIM, COOTBeTCTBeHHO: 1,02 wmMm/0,96 wm/1,02 wMMm.
Iig 3 MM MHOTOCJOMHOTO JlMcra SN20140408, TOJIIMHE CJIOEB OBIIM,
coorBeTCcTBeHHO: 0,75 Mm/1,5 MMm/0,75 MM. g 3 MM MHOTOCJIOMHOTO
Jimcra SN20140409, TOJNmMMHE CJIOeB OBUIM, CcooTBeTcTBeHHO: 0,6 mMMm/1, 8
mM/0, 6 MM.

Kaxk oOueBMIOHO M3 pe3yJjibTaTOB, I[IOKa3aHHHX Ha o¢ur. 10, JucT
3,0 MM MCXOIOHOW TOJIIMHE C cCoOepXaHueM PP M3 MOPOMBIJIEHHHX OTXOIOB
32% (SN20140407), 50% (SN20140408) wm 60% (SN20140409), xorma
npeobpasoBaH B I'OTOBYK TPeXMEPHYK MHTeIlpPaJIbHYI I'eOCeTKY IIPEBECUII
TOJIEKO 3alaHHyK BeJIMUMHY MCIHTaHMA Ha MOOyJlb YIPYTI'OCTH IIPpU
pacTaxeHur g TeoceTku Triax® TX140™ py3DOTOBJIEHHOM M3 JMCTa
TOJMMHEL 3,7 MM KOoTopas cocTaBjgsger 220 kH/M B IIOIIEpPEYHOM
HamnpabJjieHun ("TD") .

Ha dour. 10 Takxe IokKasaHo, uTo oJisa Kaxmoro nus3
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COBKCTPYIOMPOBAHHEIX 00pa3loBR, HauMHasas C ToHkoro 3,0 MM JmcTa,
MMeeTCs COOTBETCTBME WM I[IPEeBHIIeHMe BeJIMUMH CpeOHeTro MOIOyJId
VOPYTOCTM IIPY PacTSKeHMM CTaHgapTHOM TeoceTku Triax® TX140™,
M3TOTORBJIEHHOM M3 3,7 MM JIMCTa.

Taxkxe, SKCIIEPUMEHTEH], OV CaHHEe B DaHHOM OOKYMEeHTe,
IOOOEePXUBAT KOHILIEIIIMIO nzobperarTesel, uTo Biaromaps4a
MCIIOJIb30BAHMID  MHOTOCJIOMHOM  KOHCTPYKIMM  IOJA JIMCTa  MCXOIHOTO
MaTepualsa, COBKCTPYIOMPOBAHHEE  KOMIIOHEHTH  MHOTOCJIOMHOTO JIMCTa
MOTYT ofecrneumBaTh CUHepTeTUUYeCKUN sbdexT KpUCTalJInueCKOon
CTPYKTYPH BO BpeMsa DSKCTPYOMPOBAHUA ¥ OpMeHTaluM, TakuM obpas3oMm
ofecrieurBasg  YJYUIIeHHHEe CBOMCTBa MaTepuasya B I[IOJydaeMoOW B
pesyJIbTaTe MHTeTpPalIbHOM TeoCeTKe U MOPpeldlouTHUTeNIbHEE T[oKas3aTelu
paboTH TMOJIydaeMOM B pesyJibTaTe MHTeTpaJIbHOV TeOCeTKM B TPYHTOBHX
U OIPYTUX TeOTEXHUUECKUX BapMaHTax [IpMMeHeHU.

Ipyrue BO3MOXHEE BapMaHTH OCyIeCTBJIEHU S HaCcToAmeTro
n300peTeHMda MOTYT BKJKOUAThL B ceBd, HaopuMmep, (1) MHOTOCJIOMHHE
JVMCTOBHE MCXOIOHHE MaTepMaJlEl M3 COBRKCTPYOAMPOBAHHOTO IIOJMMEpa,
MMEeKMMYe 3BHAUUTeJIbHO 00Jiee BHCOKME YPOBHM PP CMOJI BTOPUYUHOM
Nepepa®oTKM T[IPOMBIUJIEHHHX ¥ OBTOBHX OTXOHOB, T.e., PP cwmoJ,
KOTOPEE MMEIT OTHOCUTEJILHO HU3KYID CTOMMOCTEL, (2) BCIeHMBaKlMeCHd
areHTH  OJa  of0eclleueHMsa  BCIEHMBaWIMEeI'oCa MM  pacClMUpARIeloCHd
BTOPOTO (T.e., cCpenHero) cJjos, (3) OOMH WJIM HEeCKOJIbKO CJIOEB
OTHOCUTEJIbHO HM3KOM IeHH, KOTOPHEe BKJLUAT B cebs HaoJHUTEIU
nim  ouiieps, (4) UBeTHOV UISHTUOMKALMOHHEIM CJIOM B MHTeIpaJlbHOM
TeoceTke U (5) TPexCJIOMHHM COBKCTPYIUPOBAHHHM IIOJVMMEPHHM JIUCT C
HapyxHelMM cJjioavmu u3 HDPE m  amMopdHEM M M3 KPpUCTAJJIM3YRIETOCH
noamadrpa  BHYTPEHHMM CJIOEM, 3aKJIUeHHHEM MeXIOy HyMM. KaXOwli M3
IPUBENEHHEX BHIIe [IPUMMEPOB IOJKeH ofecHeurBaTh YIydlleHUe WU
YOOBJIETBOPATE Tpe®oOBaHMA [OJIS MHTEeTpPallbHOM TEeO0OCeTKM, UMeKlen
YJIydlleHHOE TeOCHMHTeTHUEeCKOe apMMPOBaHME 3alloJIHUTeJIA, YMeHbIeHUe
CTOMMOCTHY ¥/WMIN UIOEeHTUOVKAIIMOHHEIE CBOMWCTBA.

BoJjlee KOHKPETHO, KaK YyKa3aHO BHIIe, OOVH BO3MOXHEM BapMaHT
OCYImEeCTBJIEHMSA HaCTOAmMeIOo M300peTeHMs MOXeT BKJIOUYaATL B 2 celdd
IIPpMMEHeHMe BCIeHMBAKMETrO aleHTa MOJA OO0eclledeHMSA BCIEHMBAeMOTO

WM paclMpaeMOoIo BTOPOI'O WMJIM CpenHero cjiod. llokazaHHOe Ha Oour.
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11, 12 m 13 oTHoOCHUTCHA K TakoMy BapuaHTy 300 ocymecTBJIEHUS, B
KOTOPOM BTOpPOM VI cCpeIHuMn cJIon (3Oechb [IO3ULMUA 320)
COBKCTPYIOMPOBAHHOTO MHOTOCJIOMHOTO JIMCTa of0pas3yeT pacClUpSaollyiCsd
i "BcrneHeHHYKR" KOHCTpykUMw. TO eCThb, COIJIaCHO OaHHOMY BapuaHTy
OCYIEeCTBJIEHUA n300peTeHNnd, XUIMUYE CKUM BCII&HUB AOMUN areHT
CMelMBaeTCsa C I[OJIMMEPOM, KOTOPHM DSKCTPYOIUPYIT IJjg o00pas3oBaHUA
BTOPOTO  CJIOA. TerioTa, KOTOPYK TI'EeHepUpUPpYyoT IJA IJIaBJIEHUA
noJMMepa, pas3jaraeT XUMUUEeCKUM BCIIeHMBAKMUM arleHT, UYTO IIPUBOIUT
K BHCBODOXIeHMIO TI'aza. ['a3 3aTeM »OUCIepIUPYeTCsa B IIOJIMMEPHOM
paciiaBe M pacumpseTcsd IIOoCJe BHEXODa M3 MaTpMLE NITaMia. B
pesylabTaTe, BTOPOM CJIOM pacmupsaeTcsd WIM BIeHMBaeTcsa (CM. oOour.
13, Ha KOTOpOMn I[IOKasaHo ceueHUe VMHTeTpaJIbHOM TpexXMepHOU
TeoCeTKM, IokKas3aHHOM Ha ¢ur. 11.)

CorJlacHO IOaHHOMY BapMaHTy OCYIeCTBJIEHUA UM300peTeHMsa, KakK B
BHIIEOIMCAaHHOM [IepBOM BapuaHTe OCyWeCTBJIEHUSI, MaTepuall
KOHCTPYKLUMM  IIEPBOTO cJio4a (3mechb  IO3ULUA 310) M MaTepuaJl
KOHCTPYKILUM  TpPpeTbel'o CJod (smecr noz3muma 330) MOTYT  OHITH
OOVHAKOBEIMU, VI MOTYT OTJINYATECHA OpyT oT opyra, XOTHA
IPennouYTUTeJIbHEMNU ABJISETCSH OIOVHAaKOBEM MaTepual. B obmeM,
MaTepMralsl KOHCTPYKLMM BTOpOoTro cJjiod 320 oTimMuaeTcda OT MaTepuala
KOHCTPYKLUUM, Kak InepBoro cjosa 310, Tak M MaTepuaja KOHCTPYKLUU
TpeTbero cJjog 330.

[IpeyMymecTBa BapMaHTa OCyNeCTBJIEHMS C BCIeHMBaHMEM TOTOBOM
MHTEeTrpaJIbHOM TeOoCeTKM COTJIaCcHO HacTodmeMy M300peTeHud He TOJbKO
BRJIOUAT B ceBa YMEHBIEeHHYID CTOMMOCTL CHPbS UM YMEHbLIIeHHHM BecC
T'e0CeTKM, HO TaKXe MOXeT BKJIUATE B ceba TpelyeMee QU3NUYeCKUE U
XUMMUEeCKMEe CBOMCTBa BCIEHEHHOTO CJIOS B UMCTOM BUIE.

Kak yKaszsaHO BHIe, OIOVH BO3MOXHENM BapMaHT OCYIEeCTRBJIeHUI
HaCTOAWleI'0 MU300peTeHUdI MOXEeT BKJHOUATE B Cceld IIpMMEeHeHMe LBeTHOI'O
MOSHTUOUKALIMOHHOTO CJIOS C MHTeTpaJIbHOM TeoceTkoM. Hanpumep,
American Association of State Highway and Transportation
Officials ("AASHTO") TpebyeT BMecTe ¢ Transportation Product
Evaluation Program ("NTPEP"), Mapkep IpOOyKTa o4
TeOCUHTETUUYECKOT'O apMUPOBaHMs, CBA3aHHOTO CO CTeHaMM, OTKOoCcaMu U
3allOJIHEHUAMM IIOBEPX MATKOT'O T'PYyHTA.

BHIIEONMCAHHOM 1LIBETHOM UIEHTUOMKALMOHHEM CJIOM MOXeT OHTh,
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HanpuMep, [IOJMMEPHHM CJIOeM C LBeTOM, KOTPHM OTJIMUYaeTCad OT ILIBeTa
CMEXHOTO WMJIM CBS3aHHOTO, COBKCTPYIOMPOBAHHOTO  CJIOA. [IBeTHOM
MOEHTUQUKALMOHHEI CJIOM MOXeT OHTbH BHYTPEHHMM CJIOEM WM HapyXHEM
CJIOeM MHTeIpaJIbHOM TeOCeTKM, WIM MHTeIpajlbHad TITeoCeTKa MOXeT
BKJIOUATL B CceB04d MHOTOUMCJIEHHEE LBeTHHEe MISHTUOUKALMOHHEE CJIOU
TOTO Xe LBeTa WM pasHBEX LUBeTOB. lBeTHON MIOeHTUOMKAUMOHHEI CJIOMU
MOXeT OBTH CIIJIOMHEM TOHOM MJIM MOXeT MMeThb PUCYHK, TaKoM Kak
BKJIOUAKMNUIM TIOJIOCY . LBeT /WM XVMMUO IBETHOTO MUISHTUOUKAUMOHHOTO
cJiod BHOMpAKT, eCTeCcTBEeHHO, Ha OCHOBe TpeBOBaHMM KOHKPETHOTO
BapMaHTa IIPpUMeHeHUS MHTeTpPaJIbHOM T'e0CeTKMU.

B IOTIOJIHEHYE K BHIIEONIMCAaHHOMY IPUMEHEeHUIO IBETHOTO
MOEHTUOUKAIIMOHHOTO CJIOS MHTEeTpPaJIbHOM TeOoCeTKM MJIS COOTBeTCTBUSA
cranmapTaM AASHTO u NTPEP LIBeTHOM MISHTUOMKAIMOHHBINM CJIOM MOXET
TaKxe CIIYXUTH s obecrieueHus VMCTOUYHUKA UOeHTUOUKALIUN
VMHTEeTpPAaJILHOW TeOCEeTKHU.

Kak ykKas3aHO BHIIe, XOTA IIoKazaHa TPexCJIoOMHas KOoHOUIYypaluusd
JmncTa 100 nmiga wIocTpaluuu, n300peTeHre  TakKXxe IIpennojaraerT
IIPUMMEHEHVE COBKCTPYIUPOBAHHHX JIMCTOR, MMeKIMX OOJIBIIE TpexX CJIOEB.

HanpuMep, COBKCTPYIMPOBAHHHY JIMCT MOXET MMeTh [IATUCJIOMHYIO
KOHOUTYpaumo, kak JucT 400, nokaszaHHEM Ha o¢ur. 14. Jimct 400
BKJIoUaeT B cebs cpenHu cJjon 420, I[IepBHM BHYTPeHHUM cJjou 410,
BTOPOM BHYTpeHHUM cJjo 430, TI[epBHM HapyXHeM cJou 440 u BTOpOM
HapyxHwelM  cjoir  450. [lepBEM BHYTpeHHUM cjgou 410 wu  BTOpOHU
BHYTpeHHMV cJor 430 pacHOoJIOXeHH Ha T[IPOTUBOIIOJOXHEX IIJIaHapPHBIX
IIOBEPXHOCTAX cpelHero cjoga 420, OpednouTUTEJILHO B YHUILJIaHaApHOM
WM, IO CYIeCcTBYy, YHUILJIaHaAPHOM KOHOUTypaluuM. IIepBHM HapyXHBN
cJiom 440 u BTOpPOMU HapyXHHM cJjon 450 PacCIIOJIOXEHEL Ha
IIPOTUBOIIOJIOXHEX IIJIaHAPHHEX [IOBEPXHOCTAX, COOTBETCTBEHHO, IIepBOTO
BHYTPEHHETO cJio4a 410 1z BTOPOTO BHYTPEHHETO cJjio4g 430,
OpeINOoUTHUTENIbHO, B YHUILJIaHAPHOWM WM, IO CYIeCTBY, YHUILJIaHapHOM
KOHOUTYPALIUA .

B UWacTHOM BapMaHTe OCYMEeCTRJIEHUS M300peTeHMsd, IIOKas3aHHOM Ha
pur. 14, Jgwmcr 400 WM3TOTOBJIEH I[IOCPENCTBOM COBKCTPYIUPOBAHMUA
IIepBOTO MaTepHuaja, KOTOpPHM dopMMpyeT cpenHuy cjor 420, BTOpPOTO
MaTepuala, KOTOPEM  dopMUpyeT [IEePBHM  BHYTPEHHUM  CJIOM 410,

TPeTbLel'0 MaTepuaja, KOTOpHM OGopMMPYyeT BTOPOM BHYTPEHHUM CJIOM
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430, UYeTBepTOI'O MaTepMalsa, KOTOPHM OQOpPMMUPYEeT IMepPBEM HapyXHHM
cjorm 440, M OATOTO MaTepualsa, KOTOPHM QOPMMPYET BTOPOM HAaPYXHHM
cjom 450, WM3BBECTHHM CIelMaJMCTy B HaHHOM 0O0JIaCTM  TeXHUKU
CIIOCOBOOM BKCTPYOMPOBAHUA MHOTOCJIOMHHX JIMCTOB.

B ofOmeM, MaTepHualJlHl KOHCTPYKUMM cCpelHeTo cJjiosg 420, [0epBOTO
BHyTpeHHero cJjosa 410, BTOporo BHYTpeHHero cjosa 430, [nepBOTO
HapyxHoro cJjioga 440 wm BTOpPOTO HapyxHoro cjos 450 wmoryT OHTH
OIOVHAKOBHMM MM OTJMYUAKMYMUCA OIOMH OT IOpyroro. HampuMmep, CcpemHuMn
cjom 420 MOXeT MMEeThL TII€PBHM MaTepualJl KOHCTPYKLUM,  IIepPBHMU
BHYyTpeHHUV cJjo¥ 410 m BTOpOM BHYTpeHHUM cJjou 430 MOTYyT UMEThH
BTOPOM MaTepHuall KOHCTPYKIWM, U INepBBEM HapyxXHelM cJjo¥ 440 u BTOpOM
HapyXHelM cJjor 450 MOTYyT MMETh TPeTUMM MaTepualJl KOHCTpyKIuM. B
CYMHOCTHM, B 3aBUCHMMOCTM OT KOHKPETHOTO BapMaHTa [IpVMeHeHUI
MHTEeTpaJIbHOM  T'€e0CeTKH, M3TOTORBJEHHOM w3 Jucrta 400, MOXHO
IPUMEHATE  Pa3JIMUHHE KOMOMHALIMYM  MaTepraJloB  KOHCTPYKUUM  IJIS
BHIIEONMCAHHEX IMIATU CJIOEB.

Ha  odur. 15 mnokxas3aHa B IIepPCIeKTHBEe UYacCTb TpPexXMepHOM
MHTeTpaJIbHOM Te0CeTKH 500, CBA3aHHOU c JUCTOM  MCXOIOHOT'O
MaTepmrasia 400, nokaszsaHHEM Ha o¢ur. 14. TpexMepHas MHTeTpalJibHad
TeoceTka 500 BrimoUaeT B ceBA BHCOKOOPMEHTUPOBAHHEE IIOJIOCH 505 u
YaCTUUHO OPUEHTUPOBaHHHEe CTHKM 535. Ilocyie npobuBaHUA OTBEPCTUN B
gucte 400, mHOepBHM HapyXHEM cJjo¥ 440 u BTOPOM HapyXHEM cjoi 450
aucTta 400 ObBUIM PaACTAHYTH ¥ OPMEHTUMPOBAHE C IIpeobpa30BaHUEM,
COOTBETCTBEHHO, B IIEepPBHEM HapyXHHlM cjo¥ 540 ¥ BTOPOM HapPyXHHM
cyorr 550 mogioc 505 m cTeikOB 535. AHaAJIOTMYHO, I[IePBHM BHYTPEHHUM
ciorn 410 m BTOpO¥ BHYTpeHHUM cJjom 430 jmcra 400 ObUIM PaCTAHYTH U
OPMEeHTHUPOBaHE C  HOpeoBpasoBaHUEM, COOTBETCTBEHHO, B TIEPBHM
BHYyTpeHHMM cJor 510 m BToOpoM BHYTpeHHUM cJjou 530 mnojgoc 505 wu
CTHKOB 53b5. U, TIOCKOJBKY TIE€PBHM HapyXHBEM cJjo¥ 440 u BTOpoM
HapyxuHeli cjaov 450, a Taxxe OepBHM BHYTpeHHUM cjor 410 m BTOpOU
BHyTpeHHUM cjon 430 pacTHAHYTH UM OPMEeHTUMPORAHH, CcpenHun cjou 420
TaKXe pacTAHYT ¥ OPMEeHTHMPORaH C IOpeobOpasoBaHMEM B CpPeOHUM CJOoM
520 kak nojgioc 505, Tak M CcTHKOB 535.

Kax Takxe yKas3aHo BHIIE, OIoVH BO3MOXHEIM BapMaHT
OCYImEeCTBJIEHMA HacCTOoAmeIo M300peTeHMs MOXeT BKJIOYaATL B celdd

I[IPMMEHEHVIE OIOHOTI'O MJin HeCKOJIBEKHMX CJIOEB OTHOCHUTEJIBEHO HUBKOM
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CTOMMOCTM, KOTOPBEE BKJOUAKLT B Cce0d HAaNOJHUTEIU WIM QUJLJIEDH .
BrJoueHre TakKMX HaloJHUTeJe MIM QUIIJIepOB B CJIOM MHTeTpaJlbHOM
TeoCeTKM Cco3IJaeT OPOIOyKT, uMeomui ©0oJee TOJCTHM, T.e., ©0oJee
BHICOKMM, HOpPO®MIIbL, YTO MOXEeT IaBaTh YJYUINEeHHHEe IIoKaszaTeJM paboTH
MHTeTrpaJIbHOM T'eO0CeTKM B  HEKOTOPHX BapuaHTax I[IpUMMeHeHU. B
3aBUCHMMOCTKY OT Ha3HAUEeHHOTO BapMaHTa I[IpMMEeHeHUS MWHTeI'paJibHOM
TeoCeTKM, TakMe HaloJHUTeJIM WM OUIIJIEPE MOTYT BKJOUaThL B cebd,
HalpyMep, OHOHO WJIM HEeCKOJIBKO M3 cJenywomero CaCOs  (kapboHaT
KaJblug), TaJbk, CaSiOsz (BOJIJIACTOHMUT), HaAHOOUIIJIEPH, MHOTOCJIOVHEIE
YTJIEPOOHEE HaHOTPYOKMU ("MWCNT") , OIHOCJIOMHEE YTUIEPOOHEE
HaHOTPYOkM ("SWCNT"), cCTekJSHHBEE BOJIOKHA M IMOPAT aJIOMUHUS.

Kak omnmcaHo BHIIe, [OpedlojlaraeTcsd [OIPpMMeHeHMe OIOHOTO WM
HECKOJIbKMX IIOJVMMEPHHX CJIOeB C 1LeHOM, HWXKe uUeM VYV II0JMOJIedMHOB
BEHICOKOT'O MOJIEKYJIAPHOTO Beca U IIOJIMMEPORB IMPOKOTO IIPMMeHeHMda. B
BapMaHTe OCYIECTRBJIEHUA B KOTOPOM [IOJIMMEPHEI cJIon HU3KOM
CTOMMOCTM TakxXe BKJIOUaeT B ced®d YIOMAHYTHM BBEIIEe HAOJHUTEJb WK
buiiep, pes3yJbTaTOM MOXeT ABJATLCA DKOHOMUA NIPUOIM3UTeEHO 20%
OTHOCUTEJIBHO I[PMMEHEHUA, HalpUMMep, CJIOA IIOJIUIIPOIMIIEHA .

u, €CTeCTBEHHO, [IpMMeHeHME  BHIIEONMCAHHOT'O IIeHHOT'O  CJIoA
MOXeT TakKXe CcoO30aBaThk MNOPOIOYKT, muMelmui ©O0oJiee TOJICTHIM, T.e.,
BoJjiee  BHICOKUIM NPOOUIL, UTO MOXeT TakKXe »OaBaThb  YJIyUlleHHHE
nokaszaTesqu paboTH MHTeTrpaJlbHOM T'eO0CeTKM B HEeKOTOPHX BapMaHTax
IpMMeHeHN S .

[lpenmnojlaraeMele BapMAaHTE OCYMEeCTBJIEHUS M300peTeHMd BKJIIOUAT
B cebd TakMe, T'IOe OIVH MM HEeCKOJIbKO BCIIE€HEHHEX CJIOEB IIPMMEHSIT
B COEIMHEHMM C OIHMM WJIM HECKOJbBKMMM CJIOAMM, KOTOPHE BKJIIOUAKT B
ce®d HaNOJHUTEJIM WM QUILIJIEPH .

B oGmeM, HacTodmee M300peTeHMe OCHOBaHO Ha [IPpMMEeHeHUU
MeTOIVMK ¥ MaTepHraJIOB CO3KCTPYIMPOBaAHMUA, ONIMCAHHHEX B  IOaHHOM
OOKYMEHTe, IJIS MOIMOUMKAIMM W YIYUIIEHMS HEKOTOPHX OQU3UUECKUX,
XUMUUECKUX W/UIIM MEeXaHWUeCKMX CBOMCTBA MHTeTpPalIbHOM TeOoCeTKM IJId
VIYUlleHUd IokaszaTejeld paboTH MHTeTrpaJIbHOM TI'eOCeTKM B €& UYaCTHOM
BapMaHTe I[PVMMEeHEeHUH.

[IpuBeIeHHOE BHIIE CUMTaeTCd TOJbBKO WIICTpalMer IPUMHLIUIIOB
nz3obpeTeHusa. HOIOJHUTEJIEHO, IIOCKOJIBEKY MHOT'OUMCJIEHHEE MOIOUOMKALIU

n  M3MEeHeHMA MOIT'yT BO3HMKATDb Y ClielimaJimcTa B OaHHOM ofBJlacTu
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TeXHUKH, He TpebyeTCHd OTpPaHUUMBaThL nzobpeTeHre KOHKPETHOM
OINIMCAaHHOM ¥ IIOKas3aHHOM KOHCTPYKLMEV M ollepaluen.

[IpenjioxeHa  MHTeTrpajibHasa reoceTKa, comepxamas  MHOXECTBO
COeIMHEHHEX MeXOy cofol, OPUEeHTMPOBAHHEIX IIOJIOC, UMelmas ITpPYyIIly
IpOEMOB, IpuyeM MHTeTpaJlbHadgd reoceTKa [IoJIydeHa nus3
COBKCTPYIUPOBAHHOTO MHOTOCJIOMHOTO IIOJMMEPHOTO JMCTa.

OpMeHTUPOBAaHHEE IIOJIOCH MOTYT OHRTbH PACTAHYTHE II0 OIHOM WJIM
IOIBYM OCSM.

COBKCTPYIOIUPOBAaHHEM MHOT'OCJIOMHEIN [IOJIMMEPHBI JIMCT MOXeT
BKJIOUaeT B ceBsa TMepBHM CJOM, BTOPOM CJOWM U TPeTUM CJIOM, IpUUeM
IIePBLHM CJIOM U TPeTHuM CJIOM PAacCIOJIOXEeHH Ha  IPOTUBOIIOJIOXHEX
[IJIJAHAPHHEX IIOBEPXHOCTAX BTOPOTO CJIOA.

COBKCTPYIOIUPOBAHHEY MHOTOCJIOMHHM I[IOJMMEPHHM JIMCT MOXeT MVMeTh
TOJIIVMHY OT OKOJIO 2 MM OO OKOJIO 12 MM.

[IepBHM CJIOM MOXeT MMeTb TOJMMHY oT okoJo 0,5 MM IO OKOJO
4,5 MM, BTOPOM CJIOM MOXEeT MMETH TOJIMMHY OT OKOJIO 1 MM IO OKOJIO 9
MM, M TPeTHuM CJOM MOXeT MUMeThb TOJIMMHY OT okoJio 0,5 MM OO OKOJIO
4,5 MM.

[lepBHM CJIOM MOXeT MMeTh B KauecTBe MaTepualja KOHCTPYKIUMU
IOJIMOJIEMH BHCOKOTO MOJIEKYJIAPHOTO BecCa, BTOPOM CJOM MOXEeT MMETH
B KaueCcTBe MaTepualyla KOHCTPYKUMM IIOJIMMEep MIMUPOKOTO IIPMMEHEHUS, U
TpeTu  CJIOM MOXeT MMeTh B KauecTBe MaTepuala KOHCTPYKUUMU
IIOJIMOJIEMH BHICOKOTO MOJIEKYJIIPHOTO Beca.

[TIomoJiedMH BECOKOTO MOJIEKYJISPHOTO Beca IIepPBOTO CJOS MOXET
ABJIATLCA IIOJMUIIPOIMJIEHOM, I[IOJMMEep MUPOKOTO IIPpMMEeHeHMS BTOPOTO
CJIOST MOXeT SABJIATLCA IIOJMUIPONIMIIEHOM M3 IIPOMBIIJIEHHBEIX OTXOOOB, U
IOJIMOJIedMH  BEICOKOTO MOJIEKYJIAPHOTO Beca TpeThbero CJoS MOXeT
ABJIATLCA TIOJIUIIPONUIIEHOM.

MHOXEeCTBO COEeIOMHEeHHHX Mexnoy cobol, OPMEeHTUPOBAHHEIX II0JIOC
MOXeT BKJIOUATL B cebsga TIollepeudHble IIOJIOCH, COeIOMHEeHHHe MexIy
coboM, [0 CymecTBY, IPOOOJILHO OPMEHTUPOBAHHHMMU II0JIOCAMMA.

VHTeTrpalJibHasgd TeocCeTKa KOHOUIYpMpOBaHa MJISA CTPYKTYPHOTO WM
KOHCTPYKTUBHOTO apMMPOBAaHUSA.

[IpenjiokeH  MCXOOHEIM MaTepuaJ HOJ4 Cco3IaHusa MHTeTI'paJibHOMU
TeoCeTKM, COoOepXaluM CORKCTPYIMPOBAHHEM MHOTOCJIOMHEIM I[IOJIMMEPHB

JIMicT, VIMeomm OTBEPCTMA WIIN YyIUIyOJIeHUd, obecrieunBanime ITPOEMEHL,
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KoT'Da JIMCT pacTATMBAaT IO OOHOM MM OBYM OCSAM.

COBKCTPYOUPOBaHHLM MHOT'OCJIOMHEIN TIOJIMMEPHEI JIMCT MOXeT
BKJIOUATL B cCe0d I[IepBHIM CJOM, BTOPOM CJOM U TPEeTUM CJIOM, IIpUUeM
IIepBHM CJIOM M TPEeTHM CJIOM PAacCIOJIOXEHH Ha  IPOTUBOIIOJIOXHEX
[IJJAHAPHHEX IIOBEPXHOCTAX BTOPOTO CJIOA.

CODKCTPYOUPOBAHHEM MHOTOCJIOMHEIM TIOJIMMEPHHY JIMCT MOXET UMEeTh
HauvaJIbHYI TOJIIMHY I10 MeHbIIel Mepe 2 MM.

COBKCTPYIOUPOBAHHEY MHOTOCJIOMHEM IIOJIMMEPHEM JIMCT MOXeT MVMEeTh
TOJIMIMHY B PACTSAHYTOM COCTOSHMM OT oOkKoJio 0,2 MM OO OKOJIO 9 MM.

COBKCTPYIOUPOBAHHEY  MHOTOCJIOMHEI  IIOJIMMEPHEM  JIMCT, KoT'oa
PacTAaHYyT, OEeMOHCTPUPYET  YBEJMUEeHHYID XeCTKOCTb Ha u3rTub u
KEeCTKOCTL Ha KpydyeHMe  OTHOCUTEJIBHO XeCTKOCTM Ha us3rub u
XKEeCTKOCTM Ha KpyuyeHMe He CORKCTPYIMPOBAHHOTO JIMCTa, MMeKmeIro, IIO
CYIecTBY, Ty Xe MUCXOOHYID TOJIMUHY .

[IpenJjoxeHa TpyHTOBAaSA KOHCTPYKLUMA, comepxalas Maccy
3epHMUCTOTO MaTepuana, YIPOUHEHHOTO IOCPeldCTBOM BCTpauBaHMA B
HeTro MHTEeTrpallbHOM T'eOCeTKM KaK OIMCaHO BEHIIE.

[IpenjioxeH crnoco® YHOPOUHEHMS MacCh 3epHMCTOTO MaTepuala,
comepxXamui BCTpaMBaHMEe B MacCcCy 3BepHMCTOTO MaTepualja MHTeTpaJibHOM

I'eOCeTKM KakK OIIMCaHO BHIIE.

[IpenJjioxeH crioco® co3IaHusdg MHTeTpaJlbHOM TeoCeTKH,
comepXxatmi ;
IpenocTaBJIeHNE COBKCTPYIUPOBAHHOTO MHOTOCJIOMHOTO

[IOJIMMEPHOT'O JIMCTA;

npeloCcTaBlleHMe OINpeleJIeHHOTO PUCYHKOM MHOXeCTBa OTBEepCTUN
WM YTUIyOJIeHuM B COBKCTPYIMPOBAHHOM MHOTOCJIOMHOM  ITOJIMMEPHOM
aucTe; u

IpenoCcTaBJIeHNe CORKCTPYIMPOBAHHOTO MHOT'OCJIOMHOTO
IOJIMMEPHOTO  JIMCTa C PUCYHKOM M3 MHOXEeCTBa OTBEPCTUM WU
yIuIybJeHn s B HeM g ofecliedeHMs MHOXECTBa COEeIMHEHHHBX MEeXIy
coBo¥, OPMEeHTUPOBAHHHX II0JIOC ¥ IJS KOHOUI'YPUPOBAHMSA OTBEPCTUM
WM yTJyBJIeHUM KakK [IPOeMOB CeTKH.

COBKCTPYIUPOBAHHEY MHOTOCJIOMHEIN MOJMMEPHHY JIMCT C PUCYHKOM
13 MHOXeCTBa OTBEPCTUM WM yTJIYyOJIeHUNM B HeM MOTYT OPMEeHTHMPOBaTh
IIOCPeNCTBOM PAaCTATUBAHUA I[10 OOHOM WMJIM IOBYM OCSAM.

COBKCTPYOUPOBAHHLM MHOT'OCJIOVHEIN [IOJIMMEPHEIM JIUCT MOXeT
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BKJIOUATL B cCe0d I[epBHM CJOM, BTOPOM CJOWM U TPEeTUM CJIOMW, IIpUUeM
IIepBHM CJIOM M TPeTHMM CJOM PAacCIOJIOXEHH Ha  OIPOTUBOIIOJIOXHEX
I[IJIJAHAPHHX IIOBEPXHOCTAX BTOPOTO CJIOA.

COBKCTPYOUPOBAHHHY MHOTOCJIOVMHHM IIOJMMEPHEM JIMCT MOXET MMETh
HavaJIbHYI TOJIIMMHY 10 MeHbLIeM Mepe 2 MM.

[IepBEIM CJIOM MOXEeT WMMeThb TOJIMHY OT okoJio 0,5 MM OO OKOJIO
4,5 MM, BTOPOM CJIOM MOXET MMETH TOJIIMHY OT OKOJIO 1 MM IO OKOJIO 9
MM, U TPeTHuM CJOM MOXeT UMeTb TOJIMHY OT okoJio 0,5 MM IO OKOJIO
4,5 MM.

[IepBLIM CJIOM MOXeT MMEeThL B KauecTBe MaTepualjla KOHCTPYKIUM
IOJIMOJIedMH BHICOKOTO MOJIEKYJIAPHOTO Beca, BTOPOM CJOM MOXeT MMEeTh
B KaudvecTBe MaTepuraljla KOHCTPYKIMM IIOJMMEep MIUPOKOTO IIPUMMEeHEeHUs, U
TpeTu¥ CJOo¥ MOXeT WMMeTh B KauecTBe MaTepHualja KOHCTPYKIUU
IIOJIMOJIedUH BHCOKOTO MOJIEKYJIAPHOTO Beca.

[IpenjoxeH croco® [IOJIYyUeHM S KOHCTPYKLUUN MHTeTpaJlbHOM
TeoCeTKHM, CcoIepXallum:

pacTarMBaHMe IO OOHOWM MM IBYM OCAM MCXOIOHOTO MaTepuala,
KOTOPHM  ABJIAETCH COBKCTPYIOMPOBAHHEM  MHOTOCJIOMHEIM  IIOJIMMEPHBM
JMCTOM C PUCYHKOM M3 MHOXECTBa OTBEpPCTUM WIM YIJIYOJEeHMM B HeM,
0 obecrneueHuda VMHTeTpaJIbHOM TeoCeTKHA c MHOXEeCTBOM
OPMEHTUPOBAHHHX I1I0JIOC M MHOXECTBOM IIPOEMOB; U

BCTpauBaHue VMHTeTpaJlbHOM Te0CeTKHA B Maccy 3epPHUCTOTO
MaTepuaa.

VHTeTrpalJlbHad TI'eoceTKa MOXeT OBTh TPpexXMePHOM MHTeTpaJibHOM
TeoCeTKOM.

VHTeTpalJlbHagd TeoceTka MOXeT OBTh TPpexXMepPHOM MHTeTpaJibHOM
TeoCeTKOM.

VHTeTrpalJlbHagd TeoceTKa MOXeT OBTL OOHOOCHOW MHTeTpaJlbHOM
TeoCeTKON.

VHTeTrpalJlbHagd TeoceTkKa MoOXeT OBTb OBYOCHOM MHTeTpaJbHOM
TeoCeTKON.

VHTeTrpallbHag TreoceTKa  MOXeT BKJIOUATDH B cebs  LBeTHOMU

UOeHTUOMKALIVMOHHEIM CJIOM.
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$OPMYJIA MBOEPETEHNA

1. VMHTeTpaJlbHass I'eOCeTKa, COIepXallafd:

MHOXECTBO OPMEHTHMPOBAHHEIX IIOJIOC, COEIMHEHHEX MexXxIy CcoOoM
CTHIKaMM ¥ MMeIMX IPYyNIly IPOeMOB MeXOy HUMM,

IpruYyeM  MHTeTIpaJilbHasd TeoceTKa MMeeT 1o MeHbIIEV  Mepe
COBRKCTPYIMUPOBAHHEHE IIE€PBHM, BTOPOY U TpeTud CJOU  [IOJMMEPHEHX
MaTepuraJioB,

opryueM IIOJMMEPHHM MaTepHuall TIepBOT0 CJOoS U TpeThero CJod
VMeeT IIepPBYID MOJIEKYJIAPHYID MacCy M COCTaBRJSeT Kaxnoell oT 25 mo 34
Mac.% MCXOIHOTO COBKCTPYIAMPOBAHHOTO MHOTOCJIOMHOTO IIOJMMEPHOTO
JucTa, a I[OJMMEpPHEM  MaTepuaJl  BTOPOTO cJod  MMeeT  BTOPY
MOJIEKYJIIPHYK MaccCy, OTJIMUHYK OT IepBOM MOJIEKYJIAPHOM MacCCH, U
cocTaBJgeT OT 32 mo 50 Mac.% MCXOOHOTO JIMCTa, IpMUeM BTOPOWM CJIOM
PACIOJIOXKEH MeXIy TE€PBHM CJIOEM M TPETHUM CJIOEM.

2. VHTerpajbHasd TeoceTKa IO II.l, B KOTOPOM IMEepBHU CJION U
TPEeTUV CJIOM MHTEeTpPaJIbHOM T'eOCEeTKM PacClOJIOXKeHHE Ha IPOTUBOIIOJIOXHEIX
IIJIaHAPHHX [IOBEPXHOCTHAX BTOPOTO CJIOSA MHTEeTpPaljIbHOM Te0CeTKU.

3. VHTerpaJibHas TeocCeTka IO II.l, B KOTOPOM IepBHM CJIOU,
BTOPOM CJIOM M TPEeTUM CJIOM HaxOoIATCHA B KOHTaKTe KakK B CTHKax, Tak
M BIOOJIE MHOXEeCTBa II0JIOC.

4., UVHTerpajbHasa TIeoceTka o 1.1, B KOTOPOM MCXOIHEIM
COBRKCTPYIMUPOBAHHEM MHOTOCJIOMHEI I[IOJIMMEPHEM JIMCT MMeeT TOJIIUHY II10
MeHbIIe Mepe OT 2 MM IO MIPUMEepHO 12 MM.

5. HHTerpajbHasd TeoceTKa IO II.l, B KOTOPOM IMEpBHM CJOMW U
TpeTUn cJon UCXOOHOTO COBKCTPYIOMPOBAHHOTO MHOT'OCJIOMHOTO
IOJMMEPHOTO JIMCTa MMeeT KaXOul TOoJmMMHY OoT npuMmMepHo 0,5 MM 1o
npuMepHo 4,5 MM, a BTOPOM CJIOM MMeeT TOJIMMUHY MIpUMepHO OT 1 MM IO
IpUMepHO 9 MM.

6. MHTeTpaJlbHass TeoCeTka 0 .1, B KOTOPOM IIOJIMMEPHEMN
MaTepuaJl TIepBOTO CJIOS ¥ TpPpeThbero CJIod IHIpelcTaBJsgeT cobon
IIepBUYHHY [IOJUIPONMIIEH, a I[IOJMMEPHEM MaTepual BTOpOTO CJod
opeIcTaBJgeT CoOOV NOJUIPONMIIEH W3 I[IPOMBIJIEHHEX OTXONOB WU
IOJIUIIPONIMIIEH M3 BTOPUYHOTO CHPBLA.

7. UVHTerpajibHad TeoceTka IO .1, B KOTOPOM MHOXECTBO
OPMEeHTUPOBAHHHX  I[IOJIOC  BKJIOYaeT B ceBA  I[OIepedHHe  IIOJIOCH,

CcoeIMHEeHHEe Mexnoy cofoM CTHKaMM, C IO CYIEeCTBY IIPOIOJILHO
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OPUEHTUPOBAHHEMM I1I0JIOCAMMA .

8. MHTerpajlbHasa TeoceTka o 1.1, B KOTOPOM MCXOIOHHM
COBKCTPYIOUPOBaHHEMN MHOT'OCJIOMHEIN TIOJIMMEPHEI JIMCT uMeeT
OPMEHTUPOBAHHYI TOJIMHY OT HOpuMepHO 0,2 MM OO IPMMEPHO 9 MM.

9. VHTerpaJlbHad TIeoceTka o 1.1, opuyeM MHTeTpaJlbHad
TeoceTKa OEMOHCTPUPYET YBEeJIMUEHHYI KECTKOCTD Ha n3rmo u
XKECTKOCTL Ha KpydyeHMe  OTHOCUTEJIBHO XeCTKOCTM Ha us3rub u
KECTKOCTM Ha KpyueHMe HEeCOBRKCTPYIMPOBAHHOM I'€O0CeTKM, UMeKMel II0
CYIIEeCTBY TY Xe& MCXOIOHYI TOJIIMUHY .

10. VHTerpaJjibHasg TeoceTKa o 1.1, TOpuueM MHTeTrpalJlbHad
TeoceTka fABJSAETCHIS OOHOOCHOM MHTeIpaJlbHOM I'eOCeTKOM.

11. WHTerpaJibHasg TeoceTKa O 1.1, TOpuueM MHTeTrpalJlbHad
TeoceTKka fABJISEeTCH IOBYXOCHOVW MHTeIpaJlbHOM I'e0CeTKOM.

12. WHTerpaJibHasg TeoceTKa O 1.1, TOpuueM MHTeTrpalJibHad
TeoceTKa fABJISEeTCH TPexXOCHOW MHTeIpaJlbHOM T'e0CeTKOM.

13. MHTerpalbHasa TeoceTKa II0 .1, TOpuMueM TOJIMHA BTOPOTO
CJIOS TIPEeBHIMAaeT TOJIMMHY JIIOOTO M3 MIepBOT0 CJIOS M TpeThbero CJod.

14. MWHTeTrpallbHad TI'€0CeTKa IO II.1, B KOTOPOM MHOXECTBO
OPMEHTUPOBAHHHX II0JIOC MMEKT acCleKTHOe OTHomeHMe OoJbme 1,0.

15. UHTerpaJibHadg TeoceTKa IO 1.1, T[OpuueM MHTeTrpaJibHad
TeoceTKa BHIIOJHEeHa IJd LeJel CTPYKTYPHOTO MWMIM KOHCTPYKTUBHOTO
apMMPOBaHMUA .

16. VIcxXOOHBEIM MaTepMalJl IJIS I[IOJIYUYeHUSI MHTeTpalJIbHOM I'e0CeTKM,
comepxammu :

VUCXOIOHEM COBKCTPYIMPOBAHHEM MHOTOCJIOMHEM IIOJIMMEPHBI JIMCT,
VMelmMy IO MeHBIIeM Mepe COBKCTPYIMPOBaHHEHeE IIEPBEM, BTOPOM U
TpeTu¥ CJIOM IIOJIMMEPHHX MaTepMaJloOB U UMMEeIMM OTBEepCTUS WK
yIUIyOJieHMsa B HeM, KOTOpPHe INpeloCTaBJLT IIPpOoeMH, KOoI'da WMCXOIHHM
JMUCT PacTAHYT IO OOHOV MJIM OBYM OCSHM,

opuyeM IIOJIMMEPHHM MaTepMuall I[IepBoT0 CJOS UM TpeThel'o CJo4
VMeeT IepBYID MOJIEKYJIAPHYID MacCy M COCTaBJSAeT Kaxdoeli oT 25 mo 34
Mac.$% MCXOIOHOTO JMCTa, a IIOJUMMEPHHM MaTepHuaJl BTOPOTO CJOS MMEeT
BTOPYID MOJIEKYJIAPHYID Maccy, OTJIMUHYID OT IIepBOM MOJIEKYJISpPHOM
MacCCE, M cocTaBJigeT oT 32 mo 50 Mac.% MCXOOHOTI'O JMCTa, IIpU 3TOM

BTOPOWM CJIOM PAaCIOJIOXEH MeXIOy IIePBEM CJIOEM M TPeTbMM CJIOEM.

17. MVcxomHeM MaTepMaJ IO .16, B KOTOPOM IIEPBHM CJION U
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TpeTun cJIon PacCIIOJIOXKEHE Ha PO TUBOIIOJIOXHEIX IIJIaHaPHBIX
IIOBEPXHOCTAX BTOPOTO CJIOA.

18. VICXOOHEML  MaTepual 1o n.lo, B KOTOPOM  MCXOIHEIM
COBKCTPYOUPOBAHHEY MHOTOCJIOMHEM I[IOJMMEPHHM JIMCT MMEeeT HadaJlbHY

TOJIMMHY IIO MeHbIen Mepe 2 MM.

19. T'pyHTOBAaS KOHCTPYKUMA C  MHTerpalJlbHOM  T'e0CeTKOH,
comepXxamas :
Maccy 3EPHUCTOTO MaTepuana, YIPOUHEHHOTO IOCPelCTBOM

BCTpaMBaHMAg B HeI'0 MHTeTIpalJIbHOM T'eOCeTKHU,

opuyeM MHTeTIpajlbHas TeoceTka BkJIoUaeT B cebsS MHOXECTBO
OPMEHTUPOBAHHHX II0JIOC, COEeIMHEHHEX MeXIy CcoOOoM CTHEHKaMM U VMEemMMUX
TPyNnny I[IpOoeMOB MexXOy HMMM, a TakKXke M¥MeeT I[I0 MeHblley Mepe
COBKCTPYIOMPOBaHHEE IIePBHI, BTOPOM U TpPeTuM CJOU IIOJIMMEPHEBX
MaTepuraJioB,

opuyeM TIIOJIMMEPHHM MaTepMuall I[IepBoT0 CJIOS UM TpeThel'o CJod
VMeeT IepBYID MOJIEKYJIAPHYID MacCy M COCTaBJSAeT Kaxdoell oT 25 mo 34
Mac.$% MCXOOHOTO CORKCTPYIOIMPOBAHHOTO MHOTOCJOMHOTO IIOJMMEPHOTO
Jucra, a IIOJIMMEPHEM  MaTepMal BTOPOTO cJyjos4a VMeeT BTOPYI
MOJIEKYJIAPHYID MaccCy, OTJMUYHYID OT IIepBOM MOJIEKYJIAPHOM MaccCH, U
cocTaBJfgeT oT 32 pmo 50 Mac.% MCXOOHOTO JIMCTa, IpUUeM BTOPOM CJIOM
PacCIIOJIOXeH MeXOy IIePBEM CJIOEM M TPEeTbUM CJIOEM.

[To moBepeHHOCTH
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[TpUNOXEHHbIN

Moaynb CTabUnbHOCTY anepTypbl

MOMEHT [oBopoT (rpaaychl [loBopoT
(kr-cm) por (rpanycsi) P (kr-cm/rpag)
Lnkn Lukn Lnkn Lnkn

Obpasel 1 vanju | vamjow | vamjom | gy (%)ae;fl;ci?) CpenHee | HauambHoe |CMeLieHHoe
5 210 | 130 | 1.50 1.50 1.60 3.10
10 440 | 240 | 250 | 2.50 2.95 3.40
15 640 | 3.50 | 3.60 | 3.50 4.25 3.50 3.70 3.50
20 8.10 | 450 | 4.60 | 4.50 5.43 3.70
25 990 | 590 | 5.80 | 5.80 6.85 3.60

CpenHee Moayns CTabUnbHOCTW anepTypbl (Kr-cm/rpag)
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" EnuHuupl MepBuyHbLIA
Gusudeckvie CBOMCTBA  CNoCOB MCMbITaHs cicneiys  TX160  TX160  32%BSR  50% BSR pator i
(obpasew) (AvG QC) nvert 4,6 MM nmeT 4,6 Mm
XapaktepucTiku MD TD MD D MD TD MD TD MD TD
|Yephas caxa ASTM 4218 % 0.5 0.5 0.5 0.5 0.5
ASTM D3376
VienkHa Hacoa kil 0.223 0.220 0.210 0214 0.203
Hecyw,aﬂ CI'IOCO6HOCTb
- hyHT/chyT
Mory, YnpytocT Ha pactskette ok AespopH. 5% ASTM De637-01 kHim 750.0 | 750.0 | 900.0 | 950.0 | 1135.0 | 1050.0 | 1250.0 |{ 1200.0 | 1380.0] 1300.0
| 0 . hyHT/chyT
Moz, YnpytocTH Ha pactskette i AEdopH. Zs ASTM D6837-01 kH/m na na | 260.0 | 280.0 | 344.5 | 2000 | 355.0 | 355.0 | 420.5 | 390.0
' 0 ; hyHT/chyT
Moy ypyrcTh Ka pacTrkenve T fedopu. % | ASTM De637-01 i na | na | 1960 | 2100 | 2540 | 1360 | 256.0 | 254.0 | 311.8 | 2840
CprKTypHaﬂ L|eNIOCTHOCTb
. g yHT/yT
Tpossocts cTiik GRI.GG2-87 kH/u 214 | 188 12.6 15.9 17.6 17.0
SdbekTHBHOCTb CTbIK GRI:GG2-87 % 93 92 103 119 104
. X (yHT
ﬂpO‘{HOCTb CThika GRI:GG2-01 h 862 750 563 651 677 707
KeCTkoCTb Ha M3 (B Lienom) ASTM D5732-95 ° Mr-CH 575,000 860,000 1,150,939
CTabUNBHOCTD ANERTYDbI (KECTKOCTH HA KDYYEHNE) Kinney-01 K -ch/rpan 3.2 3.8 H.A. 6.2 H.A.

OUr.9
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Eounmub

Ousnyeckie cBOACTBA  CNOCOD UCMbITAHUA yryeneuyg  TX140 TX140  SN20140407 SN20140408 SN20140409
(oBpazew) (AVG QC) nmet 3,0 MM nmet 3,0 Mm nmet 3,0 MM

Hecywas cnocobHocTb MD D MD TD MD TD MD TD MD TD
9 - hyHt/cpyT

IMonynb YMIPYTOCTH Ha PacTsKeHHe Mpi AechopM. 5% ASTM D6637-01 Hi 220.0 300.0 280.0 320.0 300.0
Y . yHt/cpyT

Mogynb ynipyrocTH Ha pacTsveHme npu aedopi. 2% ASTM D6637-01 Hiw Ha. 230.0 255.0 2450 250.0
0 (yHT/byT

Mogynb yrpyrocTH Ha pacTsiveHme Mpu aedopi. 5% ASTM D6637-01 Hi Ha. 176.0 190.0 1820 180.0

CTpyKTYpHan LenocTHOCTb

KecTrocTb Ha warub (B LenoM) ASTM D5732-95 ° M -CH 250,000 389,981

(CTabMIbHOCTb aNEpTYPb (KECTKOCTb Ha KDYYEHHE) Kinney-01 Kr-cm/rpan 3.0 4.5 H.A. H.A.
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