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CucTtema cpecTB KpenyieHHs s JeCTHHUbI

W3o00peTeHne OTHOCUTCS K CTPOUTENBCTBY, B YACTHOCTH K KOHCTPYKLHSAM JIECTHHIL
KUJBIX WM OOLIECTBEHHBIX 3JaHWH, CiykaiMx JUis COOOIUEHHMSI MEXIY J3TaXaMdh W
OTICNBHBIMM BHYTPEHHHUMH HWJAM HApYXHbIMH [UIOWAJKAMK, HaXOASLIMMUCH HA pa3HbIX
ypoBHsIX. bojiee KOHKpeTHO, M300peTeHHe OTHOCHUTCS K JIECTHHLAM OCO0OH KOHCTPYKLIHMH C
HEXECTKHM IPOAOIBHBIM 3JIEMEHTOM — T€TUBOU. M300peTeHne MoxKeT OBITh HCIOIb30BAHO Kak
YHUBEpCaJibHAs JIECTHULA B 3JaHUSAX W TOMEIUEHUSX C pa3M4HOH MJIAHMPOBKOH, BBICOTOMH
3TaXa U BO3MOXKHBIM YTJIOM HakJIOHA JIECTHUYHOTO MapLiua/JIeCTHHLBL.

B KOHCTpyKHIMH JIHOOOH JIECTHHLBI NPELyCMOTPEHBI Y3JIbl KpEIUICHHS €€ HecyluX
0aJIoK K BepXHeH ONOPHOI MOBEPXHOCTH, K HU)KHEH OTIOPHOM MOBEPXHOCTH M Y3JIbl KPEILIEHHUS K
HecymuM OarnkaMm Kakao# u3 cryneHed. Ilpu 3Tom Hecymye 6ajnku BBINOJIHSIOT JIMOO B BUAE
TETHBBI, JIUOO B Buae kocoypa. [ns obecneyenus obeld Haa&KHOCTH U MPOYHOCTH JIECTHHLIBI
B&)XHBIMH SIBJISIFOTCSI KaK Y3JIbI KPEIUICHUS HECYIIUX OalOK K OMOPHEIM IOBEPXHOCTSM, TaK U
y3J1bl KpETUIEHUS CTyNeHel K HecyluM Oankam. KOHCTPyKIMIO y3710B KpeIJIEHHUs, KaK IPaBuio,
BBIOMpAIOT Kak C Y4YETOM THIIA HECyIIUMX OajloK (TETHBBI HJIM KOCOYpBI), TaK U C YYETOM
MaTepuaia, U3 KOTOPOro W3TOTOBJIEHBI Hecyliue Oajikud M TEeTHUBBL. Tak, K BBIIOJIHEHHOH W3
JiepeBa TETUBE JICCTHHULBI CTYNEHH (TakKe M3 JiepeBa) TPaJMLIMOHHO KPENST METOAOM BpE3KH
WIA MOHTaXa Ha ONOopHble jeTanu. [Ipy 3ToM B KauecTBe OMOPHBIX AeTaled TpagULIUOHHO
UCMOJB3YIOT CHENHallbHble OpPYCKHM MJIM OIOpHbIC KPOHIUTEHHBI, KOTOpble NPUKPEIUIEHBl K
TETHBE IIpH NOMOILM pe3bOOBBIX KpEeNEXHBIX aeraneldl. MeToa Bpe3KH MpeaycMaTpHBaeT
BBIIIOJIHEHUE HA OOpAIIEHHON BHYTPb CTOPOHE TETHUBBI 11a30B INTyOUHON OOBIYHO HE MEHEe 2 CM.
CaMbIM IpOCTBIM crtOcoOOM (UKCALUsT TOCKH CTYMEHH B 3TOM Cllyuyae SIBJSIETCS BBHHYHMBAHUE
UIypyIOB CO CTOPOHBI TOpLA cTyneHH. [Ipu 3Tom ans Oojiee paBHOMEPHOTO paclpedesIeHHs
Harpy3Kd [0 BCEH KOHCTPYKLHMH JIECTHULBLI peKOMEHIyeTcsi o0s3aTenbHO 00ycTpauBaTth

orpaxkaene. Jlns moBbllIeHMs HeCyleH CMOCOOHOCTH JIeCTHHUBI U 0ojiee paBHOMEPHOrO



pacnpeacicHiss Harpy3Ku Ha BCC KOHCTPYKTHBHBIC 3JJICMCHTBI JICCTHHIIBI Ha TCTHBAX TakKXC
TPaJULIMOHHO HCMOIB3YIOT pa3M4Hble NPHEMBL: OOYCTPOHCTBO OrpaXKACHHsA €O CTON0aMH
OrpakJIcHUs ¥ OalsICUHAMU; BBITIOJTHEHWE TETHBbI B MPO/IOJBHOM HaNpaBieHUH U3 HECKOJIBKHX
yacTell M COCTBIKOBKA OTJEIbHBIX YacTed TEeTHBbl Ha OaliCHHAxX; BBIIOJIHEHHE CTYICHEH
CPOLICHHBIMU U T.A. [1]

KperjieHue cTyneHeil K TeTHBaM, BBINOJHEHHBIM M3 MeETajlla, TaKXe HMEET CBOH
TPAIUIHOHHBIE METO/IbI, BK/IKOUAs MCIOJIb30BAHHE OMOPHBIX YrOJKOB M T.II. AeTaled. B 1o xe
BpeMsl, U3 YPOBHS TEXHHUKH M3BECTHBI U OPUIMHAJIbHBIE CLIOCOOBI M y3JIbl KPEIJIEHUS CTYIEHEH K
METAJIHYECKHX TETHBaM.

Tak, W3 YypOBHS TEXHMKM H3BECTHO TEXHHUECKOE pELIEHUE MapHbIX TETHUB,
BBIMOJTHEHHBIX M3 METajl/la, B KOTOPbIX Ha NPOTHBOJIEKAUMX T'paHSAX BbLIIOIHEHBI Ma3bl,
OpPUEHTUPOBAHHBIE TOPU30HTAIBLHO NPU YCTAHOBKE TETHB B 3aJlaHHOE YIJIOBOE MOJIOXKEHHE [2].
[Ta3bl OTKPHITHI Ha TepeIHUX KOHIAX, MPHUMBIKAIOIUX K EPEIHEMY TOPUY TETHBBI, HO 3aKPBITHI
Ha 3aJHUX KOHIIaX, MPUMBIKAIOIINX K 3aAHeMy Topuy TeTHBbl. Kpome TOro, masbl CyXarTcs
cniepead Haszall, TaKk YTO OHM JOCTAaTOYHO LIMPOKM HA MEPEeIHHMX KOHLAX, YTOOBI JIETKO
NPUHUMATh JIEPEBSIHHYKO CTYNEHb CTaHJApTHOH TOJILIMHBI, HO CYXalOTCd K 3aJHEH 4acTH 10
LIMPHHBI HEMHOIO MEHblIIe, YeM TOJIIMHA cTyneHHu. [lpu cOopke neCTHUIBI Kaxaas CTYIECHb
MOMEIIaeTcsl B OTKPBITBIM KOHEl KaXXI0ro nasa M Npuxumaercs B Masy OMuke K 3aKpbITOMY
KOHLLy Ta3a H3-3a ero KOHycHOCTH. TakuM o0pazom, GOpMHpYeTCs y3e KpeIUIEHHs CTYIIEHH K
TETHBE, [IPU 3TOM CTYIEeHb BKJIMHHUBAETCS B I1a3 TaK, YTO OHA HE MOXET pacKayuBaThCA. Takoi
y3€J1 KpEIJIEHUS! AOCTATOYHO NIPOCT B UCIOJIHEHUH U 00eCrieunBaeT NPOCTOH MOHTaX MPOYHOH U
Han&KHON necTHUUBL. OJHAKO B TakOW KOHCTPYKLMM TETHBa 00s3aTeNbHO JOJIKHA OBITh
00bEMHOHN (4TOOBI 00eCneYnTh BO3SMOXKHOCTH BBINOJHEHMS 1a3a) H JO/DKHA H3rOTaBJIMBATHCH
HHJUBHAYAIbHO TNOJ KaXIblH MpOoeKT (OnpejleiéHHBI Yroal HAKJIOHAa TpPH YCTAHOBKE,

CJICAOBATC/ILHO, Pa3IMYHBIC YTJIbI, 10 KOTOPBIMH HA TCTUBE BBIMNOJHAIOTCS I[1a3bl, 9T00BI



00€CIIEYNTh UX TOPU3OHTAIBHOE [TOJIOKCHUE B YCTAHOBJICHHOMW 110 MECTY MOJ 3aJaHHBIM YTJIOM
TETHUBE).

13 ypOBHSI TEXHUKH TAKXKE H3BECTHO TEXHHYECKOE PEUICHUE JIECTHHUIIBI, colepalen,
10 MeHblIlIe Mepe, OIHY TETUBY, B KOTOPOH 110 BCEH MJIH YaCTH €€ BbICOTHI BHITOIHEHB! BEIPE3bI
JUIA YaCTHUYHOTO BCTPAMBAHMUS IUIOCKUX 3JIEMEHTOB — CTYNEHEH, NPHYEM KaXKIBI BBIPE3 HMEET
HEBHMMOE DACIOJIOXKEHUE, CIOCOOHOE 00ecrne4nTh MOANepXKy W ¢ukcanuio ctyneHei [3].
dukcauus cryneHed obecrieunBacTCs Y3/laMHM KpPEIUIEHHS, KOTOPBIE BKJIIOYAIOT ONOPBEI H
KPENEXHBIE YCTPOMCTBA CTYMEHEH, pacnoNioKeHHble BHYTPH TETHBBI, BHINOJIHEHHOH I0JI0H. B
YAaCTHOCTH, OMOPBI M KPEMEXHbIC YCTPOHCTBA CTYNEHEH COCTOAT M3 JIBYX TNOPH3OHTAILHBIX H
MapajiiefbHbIX TUIACTHUH, 3aKPEMJIEHHBIX B MOJOCTH TETHBBI, U MEXIY KOTOPBIMHM 3alLEIIEHa
cryneHb. B naHHOM ciydae TpeOyeTcs 0ObEMHAs U IIPH 3TOM [0J1asi TETHBA, B IIOJIOCTH KOTOPOH
HEOOXOAMMO emé ¥ pacmojoKUTh M 3aKpPENUTh IONAapHO IUIACTHHBI HA OINpPEeIEHHOM
PacCTOSIHUM U C ONPEAETEHHBIM IAaroM. JTO CYLIECTBEHHO YCIOXKHSAET KOHCTPYKIHIO U MOHTaX
JIECTHUIIBL.

Bo Bcex yMOMSIHYTBIX M JPYI'HX KOHCTPYKLHMSX JIECTHUL Ha METAJUIMYECKHUX TETHBAX,
M3BECTHBIX M3 YPOBHS TEXHUKH, TNpPEANONAracTcs MCIOAb30BAaHHE B KadeCTBE TETUBBI
MACCHBHBIX METAIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB THMNA 0aJIOK WK MOJBIX (B YACTHOCTH,
OJHOKaMEpHBIX) JUTMHHOMEPHBIX npoduiei. [Ipuuém B psne ciyvaeB, HEKOTOPbIE U3 KOTOPBIX
YIOMSIHYTBl ~ BBIIIE, TakWe Oajgku/mpoduin TpeOYIOT HOMOJHHUTENBHOH MEXaHHYECKOM
00paboTkH (Ipope3aHue Ma3oB U T.IL.).

B 10 ke Bpems, aBTOpoM ObUIM paHee MpeaNoXKEHbl HECKOJbKO OpUIMHAIBHBIX
KOHCTPYKLUHH JIECTHHUII, B KOTOPBIX TETUBBI M3rOTOBJEHBI U3 TMOKOro MaTepuaia, B YaCTHOCTH,
ruOKOH METalIM4ecKoi MOJIOCH], B TOM YHCJIE JECTHHIBI KOHCOJMBHOTO THIA, KYCHJICHHOH» Ha

IIPOTHBOJIEKAILEM BEPTHKAIBHOM OINOPHON NOBEPXHOCTH KOHIE TETHBOW M3 METAJUIMYECKOM



nojiochl. Ha naHHble KOHCTPYKLIMH aBTOPOM NOAAHbI €Bpa3UiCKUE 3asBKH, KOTOPbIE HA MOMEHT
0(OpMJIEHHS JAHHOM 3asBKH €1UE He ONYOJIHKOBAHBI.

[lpn neranbHOW npopaboTKe YNOMSHYTBIX KOHCTPYKUHWH JIECTHHI] HAa TETHBE U3
METAJUIMYECKON MMOJIOCHl aBTOPOM OBUIM HAWJEHbl OPUTHHAIBHBIE PEIICHHS CHCTEMBI CPEACTB
KpETUIEHHUS /11 TAKMX JIECTHUIL U, B YACTHOCTH, Y3J1a KpEIJIEHHUs CTYIICHEH K TeTUBE.

[Tpu 3tom npu paspaboTke 3asBIsIEMON CUCTEMbl CPEACTB KPETUIEHUS Ui JIECTHULIBI,
coAepxalleii Mo MeHbled Mepe OAHY TEeTHBY M3 TI'MOKOH METaJUIMUECKOH MOJOChl, aBTOP
CTPEMMUJICS IOCPEACTBOM OPUTHHAIBHBIX U MPOCTHIX B UCIIOJIHEHUH TEXHUUYECKUX PELICHHH IIpH
COXPaHEHHHM IIPOCTOTBl W TEXHOJOTMYHOCTH KOHCTPYKLHUH OOECHEeYHTh MAaKCHMAJIBEHO
BO3MOXHbIE HECYULLYIO CITIOCOOHOCTh (JIONYCTUMYIO Harpy3Ky Kak Ha JIECTHMILLY B LIEJIOM, TaK U
Ha OTZe/bHbIE €€ CTYNEHHU), CTAOUIBHOCTH €€ MOJIOXKEHHS], IPOYHOCTD, HAAEKHOCTD.

[TockonbKy Kakux-TuO0 KOHCTPYKIMH JIECTHHIl ¢ TETUBOH M3 METALTUYECKOH MOJIOCHI
WIK TOMY HOJOOHOrO [JIMHHOMEPHOIO FUOKOrO Marepualla M3 YPOBHS TEXHUKH He OBLIO
BBISIBJIEHO, TaK)X€ HE ObLIO BBISBJICHO M Y3JI0B KPEIUIEHHUs TakuX TETHB K BEPXHEH M HUXKHEH
OMOPHBIM [MOBEPXHOCTSM U CTyNEeHeH K TakuM TteTtuBaM. C Y4€TOM 3TOro MPOTOTHI IS
3asBJISEMOM CUCTEMBI CPEACTB KPEIJIEHUS [UIsl JIECTHHLBI, COJIep Kallleld 0 MEHbIIEH Mepe OAHY
TETUBY M3 TMOKON METAJUIMUECKOi MOJIOCK], He BbIOpaH.

Taxum oOpasom, 3anauelt M300peTeHHUs ABJAETCA pa3padOoTKa KOHCTPYKLHU CHCTEMBI
CPEACTB KPEIUICHHs I JIECTHUIB], COAEpXKALICH [0 MEHbIIEH Mepe OJHY TETHBY M3 T'HOKOMH
METAJUIMYECKOM MOJIOCHI, KOTOopas obecneynBaiia Obl, B TOM 4YKCIIe, 3a CUET nepepacnpeaeieHus
Harpy3ku, BO3HHKAIOLICH B y3Jl€ KPEIUIEHUs! CTYNEHH K TETHBE, HA MAKCHMAJIbHO BO3MOXHYIO
IWIon@nab KOHTaKTa CO CTYINEHBIO, MAaKCHMalIbHO BO3MOXHBIE HECYIIYIO CIOCOOHOCTB
(DomycTHMYIO HAarpy3Ky Kak Ha JECTHHIy B LENOM, TaKk M Ha OTHACNIbHBIE €& CTYIEHH),
CTAOMJILHOCTD MOJIOXKEHHS JIECTHHULBI (MCKIIIOUCHHE «pacKayMBaHUSA» MO BCEX HANpaBJIEHHSX),

MIPOYHOCTE, HaIEXHOCTb U JOJTOBEYHOCTb.




[loctaBnennass 3ajgaua pellaeTcs, M YKa3aHHBIE BBIIE TEXHUYECKHE pE3YJILTATHI
JIOCTUTAIOTCS 3asiBISIEMONA CUCTEMOH CpEeACTB KpEIUIeHUs JUlsl JIECTHHLBI, COAEpXKalleH o
MEHBUIEH MEpe OJHY TETHUBY M3 FMOKOH METANIMUYECKOH IMOJIOCHI U MHOXXECTBO IOJHOTEIBIX
cryneHeil. Cuctema KpeIUleHUs BKJIIOYAeT Yy3e€sJ KpEIUIEHHs TETHBbl K BEPXHEH ONOPHOMH
MOBEPXHOCTH, y3€J KPEIJIEHUS! TETUBbl K HU)KHEH OMOPHOH NMOBEPXHOCTH U MHOXECTBO Y3JIOB
KpETIEHUS K TeTUBE KaxI0# U3 ctyneHe. [locTaBnenHas 3a1a4ya pelmaercsi, ¥ yKa3aHHbIE BhILIE
TEXHUYECKHE pE3yIbTAaThl JOCTUrAIOTCS, B YAaCTHOCTH, 3a CYET TOrO, YTO KaXIBIA Yy3el
KPEIJICHUS CTYMEHH K TETUBE COCTOMT M3 METATHYECKOro MpOoQHs HE3aMKHYTOTO CEUCHHS,
MUMEIOIIETO TOPH30HTAILHO OPHUEHTHPOBAHHYIO M IO MEHbIIEH MeEpEe OAHY BEPTHUKAIBHO
OPHEHTUPOBAHHYIO TOJKH M BBINOJHEHHOTO ¢ BO3MOXHOCTBIO Pa3MEUICHHUsSI B TEJIE€ CTYMEHH C
¢ukcauuedl MO OTHOUIEHHIO K CTYNEHH €ro TOPH3OHTAJILHO OPMEHTHPOBAHHOW IMOJIKH, H
CHa0XEHHOr0 pe3b00ii CTEPIKHEBOTO KPEMEKHOr0 1eMeHTa ¢ GUKCHPYIOLLEH raikoi. [Ipu aTom
B TETHBE M BEPTHKAIbHO OPHEHTHUPOBAHHOW MOJKe NMpOoduUis BHITIOTHEHBI CKBO3HBIE OTBEPCTHS
MOJ1 YCTAHOBKY CHa0XEHHOro pe3pOOH CTEpPXKHEBOrO KPEMEKHOrO IEMEHTA, a B TEJE KaXIOH
CTyII€HH CO CTOPOHBI TETHBBl NPEIYCMOTPEHbI (UIypHBIE BBIEMKH, BBIIOJHEHHBIE C
BO3MOHOCTBIO pa3MelleHusi U GUKCALlMK B HUX COOTBETCTBYIOLLETO y3/1a KPEIJICHUS CTYIIEHH K
TETHBE.

Hanuuue B cocTaBe y3ia KpEIUICHUS CTYNEHH K TETUBE B JIONOJHEHHE K CHAOXEHHOMY
pe3b00oiil  CTEPXKHEBOMY KPEMEXHOMY 3JIEMEHTY METANTMYECKOro TNpoQHIs HE3aMKHYTOIO
CEUEHUS, Yepe3 KOTOpbI CBsA3aHA CTYNEHb ¢ TETMBOH, NPUBOAUT K TOMY, YTO BCIO Harpysky
CTEP)KHEBOM KPEMEXKHBINA 3JIEMEHT MepeiaeT CHavdala Ha MeTaIM4ecKui npoduis (4epes ero
BEPTHUKAJILHO OPHEHTHPOBAHHYIO MMOJKY), U Jajiee METAUTMUECKHH MpoQUib «paclpeaenseT»
3Ty Harpy3Ky 1o Bcel IMOLIaAX KOHTAKTa CBOEH rOpU30HTAIbHO OPUEHTHPOBAHHOM IOJIKH CO
ctyneHpto. TakuM oOpa3om, B Yy3Jie KperJeHus, B TE€THBE W B CTYNEHH HCKIIOYAIOTCH

NnepeHanpsHKCHUs1, CKOHUECHTPUPOBAHHBIE B OTACJIBHBIX TOYKaX, YTO CYIICCTBEHHO IIOBBIIIACT



IIPOYHOCTh, HAEXKHOCTD M JOJITOBEYHOCTDb KaXKI0TO y3Jla KPEIUICHUS U JIECTHHLB! B LIETIOM Jaxe
TpU CYLIECTBEHHOM YBEJIMYEHHH HAarpy3oK. IIpyu 3TOM KOHTAKT «II0 MJIOCKOCTAMY, B OTIHYHE OT
«TOYEYHOro» TMpU TPaAULMOHHOM KpEIUIEHHH, Hanpumep, OoTaMu, lIypynamMd H T.I.,
obecreunBaeT BBICOKYIO CTAaOMJIBHOCTb IIOJIOKEHHUS JIECTHHLBl JaXe IpU H3IMEHAIOLIHX
HarpaB/ICHUU HarpysKax.

B KOHTEKCTE M300pETEHHS BEPXHIOK M HIXKHIOIO ONOPHBIE NOBEPXHOCTH OOBIYHO
TNPEACTABIAIOT COOOW COOTBETCTBYIOIME TUINTHI NepekpbITHH. [Ipu 3TOM KoHKpeTHas ¢opma
BBIMTOJIHEHUS Y3JIOB KpEIUIEHHUsS TETUBBI K BEPXHEH M K HMXKHEH OIOPHBIM IOBEPXHOCTAM B
pamMKax H300peTeHHs He SIBJISIETCS CYLIECTBEHHOH M MOXXET ObITh BbIOpaHa ClELUAUCTaMH B
JTaHHOH 00acTH TeXHUKH JII0O0H NMOAXOAdLIeH 1101 KOHKPETHYIO KOHCTPYKLMIO JIECTHHLL bl, IIPH
YCIOBHUM, 4YTO K Yy3JaM KpeIUieHus MOXeT OblTb [pUCOCIMHEHAa TEeTHBA M3 T'HOKOi
METAJUIMYECKOH MOJIOCHI B CHIIBHO HATSAHYTOM COCTOSHUM. [Ipy 3TOM 0Ha M3 BO3MOXHBIX Gopm
BBLIMIOJTHEHUS YIJla KPETUICHUS TETUBbI K BEpXHEH OMOPHOH NMOBEPXHOCTH B KayeCTBE IpPHUMEpa
Oynet 6osiee NOApOOHO paccCMOTPEHA HUXKE.

Mertamuueckuif  Npo¢uiIb HE3aMKHYTOrO CEYEeHHS, HMEIOIIUH TOPU3OHTAIBHO
OPHUEHTUPOBAHHYIO M 10 MEHbIUEH MEpPE OJHY BEPTUKAJIbHO OPHEHTHPOBAHHYIO IIOJIKH, B
JAHHOM KOHCTPYKUMH BBINOJIHAET, MO CyTH, QYHKLIHIO «BHYTPEHHEro» KpoHuITeiHa. [Ipu atom
OH Yepe3 CBOKO F'OPHU3OHTAIbHO OPUEHTHPOBAHHYIO NOBEPXHOCTh (PUKCHUPYETCS MO OTHOLICHMIO
K CTYNEHH TIOCPEACTBOM, HampuMep, WypynoB. Bo3MoxkHble NpeanoyYTUTENbHbIE (OPMEI
BBINTOJIHEHUS METALITMUECKOT0 Npodusis Takxke Oy1yT paccMOTpeHb! 6oJiee NOPOOHO HIXKE.

Jlig yCcTaHOBKH MeTallIM4ecKoro npoduns B Teje KaX10# CTYIEHU CO CTOPOHBI TETHUBEI
IIPEAyCMOTPEHBI QUTypHBIE BEIEMKH, (hopMa U pa3Mepbl KOTOPBIX BBIOHPAIOT, HCXO0AA U3 GOPMEI
U Da3MEpoB METANIMYECKOro Mnpoduis, TakuMm oOpa3oM, 4TOOBI MOJHOCTBIO «YTOIHTBH)

(HOMQCTI/ITB 3a MJOCKOCThL OOKOBOIO TOopHa H HUXKHEHN HOBerHOCTH) €ro, a TakXx€ TETUBY H3



rHOKOM METAJJIMYEeCKO! II0JIOCH B TEJI€ CTYNMEHU, a TaKkKe oOeclneuuThb, P HeoOX0aUMOCTU
JOCTYII /11 YCTAHOBKH (PUKCHPYIOLICH ralKH.

B pazauuHBIX NpeanoyTUTENbHBIX (opMax pean3aliuy 3asBlIsSeMON CHCTEMBI CPEICTB
KpeIUIeHUsT JUIs JIECTHHLBI MeTalIM4ecKuit npodunb MoxeT uMeTb L-00pasHyro wiu
nepeBépHyTyto [I-06paznyro dopmy. Takas ¢opma mpocta B M3TOTOBJIEHHH M oOecneynBaeT
IPOCTON MOHTaX y3J1a KPETUICHHS! H BBICOKYIO HA/IEKHOCTD €r0 «(PYHKIIMOHUPOBAHUSY, a TAKXKe
II03BOJISIET BBINOJHATE (DUI'YpPHBIE BHIEMKM MAKCHMAJIBHO MPOCTOH reOMETPUYECKOH (POPMBIL.

B ¢dbopmax peasinzanuy, B KOTOPhIX METAIMUECKHH npoduibs umeer nepesEpHyTyo I1-
o0pasHyto (hopMy, B €ro BTOpOH BEPTUKAJIbHO OPUEHTHPOBAHHOHN IOJIKE BBINOJIHEHO CKBO3HOE
OTBEPCTHE, B KOTOPOM JKECTKO 3aKpervieHa (UKCHpyIowias rakika s cHabxEHHOro pe3nboii
CTEP)KHEBOTO KPEMEKHOTO 3JIeMeHTa. DTO 00eCHeuMBacT MPOCTYI0 U HAAEXHYK (HKCALUIO
npopuyis B Telae CTYNEeHH C NOMOIIBI0 CHAOXEHHOTO pe3b0Ooil CTEpPXKHEBOIO KpPENmEXHOIO
3JIEMEHTa, a TakKe He TpeOYeT BBITOJIHEHUS B CTYNEHH CIIELHAILHON BBIEMKH JJI YCTAHOBKH B
TEJIO CTYNEeHU QUKCUPYIOLIEH raiKH.

B pasnyuHBIX MpEANOYTHTENBHBIX (opmax peald3alud CHaOXEHHBIH pe3bOoH
CTePXHEBON Kpem&xHbIR 3JIeMEHT MOXeT ObITh BbIOpaH U3 IPyIIbl, BKIIOYAIOUICH 10 MEHBIIEH
Mepe GONT W MINHIBKY, BKJIIOYAs WIMWIBKY ¢ pe3pboi 60onT-60aT, ¢ pe3pdoit Oonr-mypym, ¢
pe3p0oi IypyN-LIypyH, B TOM HHCJIE ¢ JABYXCTOpPOHHEH mpaBoi-neBoi pe3pOoil. BoaMoxHOCTD
BBIOOpA CTEPIKHEBOI'O KPEMEKHOTO dNIeMEHTa 00eCNeUnBaeT BO3MOXKHOCTh IPOSKTHPOBAHUSA U
MOHTaa JIECTHHIL CAMBIX PA3IMYHBIX KOHCTPYKIIMH.

B npeanoututenbHbIx GopMax peanuzaluy 3asBISEMONH CUCTEMBl CPEICTB KpEIUICHHS
JUIS JIECTHUIBl LIMPUHA MOJIOK METAUIHYECKOro Mpoguiis cocTaBiseT OT 2 A0 5 AUaMeTpoB
cHa0XEHHOTO pe3b00il CTEPXKHEBOTO KPEMEXKHOTO AIEMEHTA, MPU 3TOM JUIMHA TOPU3OHTAIBHO
OPHEHTHPOBAHHOH TMOJKH COCTaBJIIET HE MeHee 2 JMaMeTpPOB CHaOXEHHOTro pe3nboii

CTEPIKHEBOIO KPEMENKHOIo JJIEMEHTA. Takoe BBIMTOJIHEHHE o6ecnethaeT, C OJHOM CTOPOHBI,



JOCTATOYHYIO MUIOLIAb «PAaCpeNeICHUs» Harpy3KH, a, ¢ APYroi CTOPOHBI, HE CHIKAET (3a CUET
HQJIMYUA CKBO3HBIX OTBEPCTHH B BEPTHKAIPHO OPHEHTHPOBAHHOW/BIX IIONIKE/ax TOJ
cHaOXEHHBIN pe3b0Oi CTEPIXKHEBOM KPENMEXKHBIH 3JIEMEHT, @ TaKXKe CKBO3HBIX OTBEPCTHH MO/,
HanpuMmep, Wypynbl B TOPU3OHTAJIbHO OPUEHTMPOBAHHOW NOJKE) KECTKOCTh M HPOYHOCTH
METAJTHYECKOr0 PO HIIS.

Jlns TMOBBINIEHHST TNPOYHOCTH KOHCTPYKIUMH, B YacTHOCTH TETHBBI U3 T'HOKOMH
METAIUYECKON MOJIOCH! (C YYETOM HEOOXOJMMOCTH €€ CHUJbHOIO HATSXKCHHSA B KOHCTPYKLHH
JIECTHMILIBI) 30HA BBIIIOJIHEHHS CKBO3HOTO OTBEPCTHUS B TETHBE MOXET OBITh YCUJIEHa IIaiboi,
MPEANOYTUTEILHO YCHJIEHHOW TOJICTOCTEHHOW MIaifbol, 3auKCHpOBaHHOH Ha TETHBE NMYTEM
CBapKH, B TOM YHCJIE TOUEYHOH CBapKH.

Haubonee mnpeanoytuTenbHbIM MaTepuanoM Uil BbIMOJHEHHSA CTYNEHEHW, ¢ TOYKH
3peHMs TEXHOJIOIMMYHOCTH 00pabOTKU U MEXaHUYECKUX CBOMCTB, SBJIACTCS APEBECHHA.

B naunbonee mpeanmouTUTENBbHBIX GopMax peanu3alud 3asBIsSEMON CHCTEMBI CPEACTB
KpEeTIEHHS! TSl JISCTHULBI )11 COXPAHEHHU S BU3YaJIbHO LeJbHOro 00pa3a JeCTHUIB, a TAKXKe JJIs
NPEAYNPEKACHUS HECAHKIIMOHUPOBAHHOIO JIOCTYyIa K Yy3JlaM KpeIUIeHHs B 30HaX (UIypHBIX
BBIEMOK /Il pa3sMELICHUS Y3JIOB KPEIUICHUS CTYIIEHEH K TETUBE YCTAHOBJICHBI JECKOPATHBHBIC
sarnywkd. [lpeanourutensHo, Matepuai, UBeT, GakTypy 3ariyliek BEIOUPAlOT B COOTBETCTBUU
C MaTepuasoM, IIBETOM, (HakTypoil cTyneHel.

Jns neCTHULl KOHCOJIBHOTO THNA, «YCUJICHHBIX TETHBOH M3 THOKOH MeTaIMYecKOH
T0JI0CHl, MPEANOYTUTEIBHBIMU SABJSIOTCS (OPMBI peall3alluy 3asBISEMON CHCTEMBI CPEACTB
KPETJICHUA /151 JIECTHUIB], B KOTOPBIX CUCTEMA AOMOJHUTENBHO ISl KAXA0H CTYIICHH COAEPKUT
110 MEHBUIEH Mepe OAMH y3eJl KPEIUICHHS CTYNEHHM K HECyUlel BEepTUKAJIBHOH IOBEPXHOCTH.
Takol y3en KpemjneHHs COCTOMT W3 METAIMYECKOro Mpoduis HE3aMKHYTOTO CEYEHHH,
UMEIOILEro NnepeBEPHYTYIO [T-00pasHyto GhopMy ¢ rOpH3OHTAIBHO OPUEHTHPOBAHHOM M ABYMS

BCPTHKAJIbHO OPUEHTHPOBAHHBIMYU ITOJIKAMU M BBIMNOJHECHHOTO ¢ BO3MOXXHOCTBIO pasMEIEHUS B




TeJIe CTYNEeH!U ¢ ¢UKcaluel M0 OTHOLIEHHIO K CTYNEHH €Tr0 IOPU3OHTAIbHO OPHEHTHPOBAHHOM
NOJIKH, ¥ 3aKpEIUIEHHOIO II0 OTHOUIEHHIO K HeCYIUEH BEPTUKAIBHOW IIOBEPXHOCTH, H
CHaGXEHHOro pe3bOOH Ha CBOOOJZHOM KOHIle CTEPKHEBOTO KpPENEXHOro 3NEMEHTa C
duxcupytomed raikoi, XECTKO 3aKpemIEHHOH B CKBOSHOM OTBEPCTHH, BBLINOJIHEHHOM B
BEPTUKATBHON TOJKE nNpoduis CO CTOPOHBI, MPOTHUBOJIEKAlleld Hecyileld BepTHKAIbHON
NOBEpPXHOCTH. [IpH 3TOM B BEPTHKAJIBHO OPUEHTHPOBAHHOM IMOJIKE MHPOHIL CO CTOPOHBI
HECYLIEH BEPTHKAIbHON I[OBEPXHOCTH BbIOJHEHO CKBO3HOE OTBEPCTHE II0J YCTaHOBKY
CHa0XEHHOTO pPe3b0Oi CTEPXKHEBOTO KPEMEXHOTO 3JIEMEHTAa, a B TeJE€ KaXIOW CTYNEHH CO
CTOpPOHBI HECYLIEH CTEHBI MPELYCMOTPEHB! GUTYPHBIE BEIEMKH, BBIITOJHEHHBIE C BOSMOXHOCTBIO
pa3MeleHusl U (PUKCAllMM B HUX COOTBETCTBYIOLUErO y3J1a KPEIUIEHHsS CTYNEHU K Hecyluen
BEPTUKANBHOW  MOBEpXHOCTH. Hanuuume Takoro  JIOMOJHUTENBHONO  y3jla  IO3BOJISET
yHUQULIHUPOBATH CHUCTEMY CpPEIACTB KpEIUIEHHS II0J pa3jMYHbIE THUIBI W KOHKPETHHIE
KOHCTPYKIIMHU JIECTHHUI O€3 CYLIECTBEHHO pacliMpeH sl HOMEHKJIATYPhl KOMIUIEKTYIOLIHX (B y31€e
KpeIJIeHUsl CTYNEHW K TEeTHBE M B y3JIe KpEIUIEHHS CTYNEHW K HECYWEH BepTUKAIbHOH
MIOBEPXHOCTH HCIIONB3YIOTCS OJWHAKOBBIE MeTa/uIMYecKue NMpoduin U cHaGxEHHBIE pe3bOOH
CTEPIKHEBBIE KPENEXHBIE HIEMEHThI ¢ GUKCUPYIOLTUMHU ralikamMH).

Taxxke K MpeANOYTUTENHHBIM (opMaM peanu3aliy 3asBiSIeMON CHCTEMBI CPEACTB
KpeTUIeHHs! )1 IECTHULIBI OTHOCATCA T€, B KOTOPbIX y3€7 KPEIUIEHUS TETUBBI K BEPXHEH ONopo#H
MOBEPXHOCTH  COCTOMT M3  METAJUIMYeCKOro  yrosnka [-oOpasHoit  ¢opmbl  BO
B3aWMOTNIEPIICHANKY/ISIPHBIX BEPTHKAIBHBIX TUIOCKOCTAX XY U XZ U CHaOXKEHHBIX pe3bOoil
CTEPXXHEBBIX KPEMEXKHBIX 3J1eMEHTOB. [IpH 3TOM B MOJKax, pacnoOKEHHBIX U B INTIOCKOCTH XY
U B MJIOCKOCTH XZ, BBINOJHEHBI CKBO3HbIE OTBEPCTHSl MOJA YCTAHOBKY CHaOXEHHBIX pe3pOOi
CTEPXKHEBBIX KPEMEXKHBIX JJIEMEHTOB € UX (UKcalliedl MO OTHOLIEHUIO K BEpXHEH ONMOpHOH
MIOBEPXHOCTH, IIPH 3TOM YT'OJIOK BBITIOJHEH C BO3MOXXHOCTBIO (DUKCAIIUH 10 OTHOILIEHHUIO K HEMY

CUJIBHO HaTAHYTOH TeTHBBl. Takue GopMbl peanu3aunu (npu obueld NpocToTe y3aa KperuieHus
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TETUBBl K BEPXHEH ONMOPHOU NOBEPXHOCTH) SBJISIOTCS MAaKCHMAIbHO HANEXHBIMM C TOYKH
3peHHUs HAAEXHOCTH (PUKCAIMM TETHBBI B CHJIBHO HATAHYTOM COCTOSIHUM U O0ECHECYHMBAIOT
BBICOKYIO CTaOUJIBHOCTh KOHCTPYKLIMH B LIENIOM, @ TAKXKe BBICOKYIO HECYLIYIO CIIOCOOHOCTB.

Yro kacaercsi (opM BBINOJHEHUS Yy3/la KpEeIUIEHHs TETUBBI K HUIKHEH OIOpHOMH
MOBEPXHOCTH, TO OHH MOTYT OBITh BbIOpaHbl CHELHMATHCTAMM B JaHHOHW OOJAaCTH TEXHHUKU
MOOBIMH MOAXOMALIMMHU (HAIlpUMEpP, YIOJIKM C pPe3bOOBBIMU KpPENEXHBIMU 3JIEMEHTaMH),
MIOCKOJIBKY KOHKpeTHasi popMa BbIIIOJHEHHS He OKa3blBaeT BIMSHHMS Ha CYLIHOCTb 3asBJIIEMON
cucTeMbl. B cBsi3u C 3TUM, B pamkaX JaHHOH 3asBKH OHHM OyIyT TOJIBKO yIOMHHaThbCi Oe€3
OAPOOHOTO OIMUCAHUS.

YnoMsHyThIe Bbillle W ApYyrde MPEeUMMYIECTBa M JOCTOMHCTBA 3asBISEMOH CHCTEMBI
CpeACTB KpeIIeHUs s JecTHULbI OyayT Oonee noApoOHO pacCMOTPEHBI B HHXKECJEAYIOLIEM
ONMKUCAHWH HA HEKOTOPBIX BO3MOXXHBIX MPEANOYTHTENBHEIX, HO HE OrpaHHYHBAIOIIUX
NPHUTA3aHUs [IpUMepax e€ peali3alliy CO CChUIKAaMHU Ha MO3HLUMHU QHUTYyp YepTexed, Ha KOTOPBIX
NpeACTaBIIECHBI:

Our. 1 — obwuii BUA hparMeHTa JecTHUUBI (pparMeHTa CUCTEMBI CPEACTB KPEIUICHUS

Ui JIECTHHUIIBI) B 30HE Yy37a KpEMJjeHHs CTyNEHHM K TETHBE C
HEYCTaHOBJIEHHON CTYIEHbBIO;

Qur. 2 — obuwmii BUJ pparMeHTa NecTHULb! (PparMeHTa CUCTEMBI CPEICTB KPEIUICHHS
JUIE  JIECTHULBI) B 30HE Yy3Jla KpEIUIEHHs CTYNEHH K TETHBE C
HEYCTAaHOBJIEHHBIMHU CTYIIEHBIO ¥ TOPLIEBOH 3arIyUKOii;

®ur. 3 — o6muMil BUA dpparMeHTa CTYNEHH B 30HE Y3JI0B KPEMJICHUS CTYNIEHHU K HECYIIEH
BEPTHKaJIbHONH NOBEPXHOCTH B pa3oOpaHHOM BHE;

@ur. 4 — 0Ot BUA ¢pparMeHTa JeCTHUIBI (hparMeHTa CUCTEMBI CPEICTB KpeIlIeHUs
JUISl TECTHULBI) B 30HE Y3JI0B KPEMJIEHHs CTYNIEHU K HeCcyliel BepTHKAIbHOH

MOBEPXHOCTU ¢ HCYCTAHOBJICHHBIMH CTYNIEHBIO U 3arny1m<0171;
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®ur. 5 — obumii BUA pparMeHTa JecTHHLBI (hparMeHTa CUCTEMBI CPEJCTB KPEIJICHUS
JUIA JIECTHHLBI) B 30HE Y3/la KpEIJIEHUS TETUBbl K BEPXHEH OIOpHOH
TIOBEPXHOCTH;

®ur. 6 — 061w BUA pparMeHTa NeCTHULBI (PparMeHTa CUCTEMBI CPEACTB KPEIUICHUS
JUIsl JIECTHHLIBI) B 30HE Yy37a KpeIUICHUs TETUBBI K BEpXHEH ONOpHO#
MIOBEPXHOCTH W y3Jlla KPEIUJICHUS! CTYNIEHH K TETHBE C HEYCTAHOBJICHHBIMU

CTYIICHAMHU U TOPUECBLIMHU 3arjlyliKaMH.

Ha ®ur. 1 cxemMaTHuHO mpeacTaBicH oOLIMA BUI (parMeHTa JleCTHHUBI (pparMeHTa
CHCTEMBI CPEJICTB KPEIJICHHS s JIECTHUIIBI) B 30HE y3/1a | KperieHus CTyNneHu 2 K TeTuse 3 u3
rubKoil MeTaJIIMUeCcKO# MMOJIOCkl B OTHOM U3 BO3MOXHBIX (JOPM peann3aluy, Jis HarIsIHOCTH,
C OJIHOM HEYCTAHOBJICHHOU CTYMEHBIO 2. Y3en | KperuieHust CTYMeHH 2 K TETUBE 3 COCTOMT U3
MeTajiMueckoro npodusias 4 He3aMKHYTOro, B IpelICTaBieHHOH ¢opMe peanusanuu L-
00pa3HOro CeYeHUsl, CEYEHHUS, HMMEIOUIEr0 TOpPU30HTATbHO OPHUEHTHPOBAHHYIO W  OJHY
BEPTHKAJIbHO OPHUEHTHPOBAHHYIO MOJKU 5, 6, COOTBETCTBEHHO. MeTtannuyeckuit npopuns 4
BBIIOJIHEH ¢ BO3MOXHOCTBIO Pa3MELICHHS B Telle CTYNeHH 2 ¢ (ukcauueil mo OTHOIICHHIO K
CTYNEHH 2 €ro rOpM30HTAJIbHO OPUEHTUPOBAHHOH NOJKM 5. ¥Y3en 1 kpemyieHUs CTymeHu 2 K
TETHBE 3 BKJIOYACT TaKXXe CHaOXEHHBIA pe3bOOH CTEPXKHEBOM KpenméxHBIA 37eMeHT (B
NpeACTaBICHHOH opMe peanus3auuu BhIIONHEH B Buae 0onra 7) ¢ pukcupyrommei raiikoit 8. B
TETHBE 3 M BEPTUKAIBHO OPHUEHTHPOBaHHON mojke 6 mpoduis 4 BHINOJIHEHB CKBO3HBIC
OTBEPCTHA (IIO3MIIMAMH Ha YepTexe He 0003HaveHbl) MOA yctaHOBKY Oonra 7. B Tene kaxmoit
CTYNeHH 2 CO CTOPOHbI TETHBbl 3 IMPEAYCMOTPEHBl (UIYpHblE BBIEMKH 9, B KOTOPBIX
YCTaHABIIMBAETCS U QUKCHUPYETCS COOTBETCTBYIOILMI y3es | KpeIUieHHs CTYNEHH 2 K TETHBE 3.

Taxxe B Tesme KaXIOH CTYNeHH 2, CO CTOPOHBI €& HIDKHEH MOBepXHOCTH 10 BBHIOIHEHO
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orBepcTue 11 wummHApUuecKkoil (GOpMBI 18 YCTAaHOBKM (UKCUpYyOllel raiku 8 M, nanee,
3aryyInky 12.

Ha ®wur. 2 cxemaTHUHO MpeactaBieH oOmuii Bua aHanoruuyHoro ®ur. 1 ¢parmenra
JecTHULBI (PpparMeHTa CUCTEMBI CPEICTB KpEIJIEHUS A/ JIECTHHULIBI) B 30HE y35a | KpeluleHus
CTYNEHH 2 K TETUBE 3 ¢ HEYCTAaHOBJCHHBIMH CTYNEHbIO 2, 3arnymkod 13 u TopueBoi
3ar1y1IKOM,

Ha ®ur. 3 cxemMaTH4HO NpelCcTaBiieH O0mHUN BUA (parMeHTa CTYNEHH 2 B 30HE Y3JIOB
14 KkpernuieHusi CTYNIEHH 2 B OJIHOM M3 BO3MOXHBIX (OPM peajM3aluuH K HECYIIEH BEPTHKAIBHOH
MOBEPXHOCTH (Ha YepTexax He U3o0pakeHa U no3uuueld He 0603Ha4YeHa) B pa300paHHOM BHIE.
B mpencraBneHHON GopMme pealnzaliuyi AN KpEemyIeHHs CTYNeHW 2 K Hecylled BepTHKaJbHON
TIOBEPXHOCTH KKIOH CTYNEHH 2 WCIOJIB3YETCs JIBa OJMHAKOBBIX y3/la KpemneHusd. Kaxabii
y3en 14 kpemyieHHs CTYNEeHH 2 K Hecylled BEpPTHKAJIbHOH IOBEPXHOCTH COCTOMT H3
METaJTMUYECKOTO Npoduis 15 He3aMKHYTOro cedeHHs, umerouiero nepesépuyryto I1-o6pasnyio
bopMy ¢ rOpU3OHTAIBHO OPUEHTHPOBAHHOH 16 M ABYMSI BEpTHUKAJIbHO OPHEHTHUPOBAHHBIMH 17,
18 monkamu. Metayundeckuii npoduns 15 yctaHoBneH B Teje CTyneHH 2 U 3aQUKCHPOBAH MO
OTHOILEHUIO K CTYNEHHU 2 yepe3 CBOIO TOPU3OHTAJIbHO OpPUEHTHUPOBAHHYIO MOJKy 16. Ysen 14
KPETIEHHS CTYNEHH 2 K HeCyIleH BEPTUKAIbHON NOBEPXHOCTH BKIIIOYAET TAKXKE 3aKPEILUIEHHBIH
IO OTHOIWIEHHIO K Hecylllel BepTUKAJILHONW MOBEPXHOCTH (Ha 4epTexax He H300paxKeHo) H
cHaOXEHHOro pe3b0OH Ha CBOOOJHOM KOHLE CTEPXKHEBOTO Kpen&XHOro 3JeMeHTa — B
NpPEACTAaBICHHON Ha Yeprexax (opMe pealu3aluyd BbINOJHEHHOTO B BHJE LINWIbKK 19, ¢
¢bukcupyroued raitkoit 20, ECTKO 3aKpeMIEHHOM B CKBO3HOM OTBEPCTHH 21, BBINOJHEHHOM B
BEPTUKaIbHOHN Mosike 17 npoduns 15 co cTopoHbl, TPOTUBOJEKAIIEH Hecyllel BepTHKAIBHOM!
MOBEPXHOCTH. Bo BTOpOH BepTUKaNbHO OpHEHTHpOBaHHOH mnonke 18 mpoduns 15 co cTopoHsl
HeCyllel BEPTUKAIbHONW IOBEPXHOCTH BBINOJHEHO CKBO3HOE OTBEPCTHE 22 MOJI YCTAHOBKY

umuibky 19. B Tene xaxno# crynenu 2 co CTOPOHBI HECYIIEH CTEHBI BBIOJHEHB QHIYPHBIE
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BHIEMKH 23, B KOTOpBIC YCTAHOBJICHBI M 3aMKCHPOBAHBI B HHX COOTBETCTBYIOLIME Y3/bl 14
KPEIUIEHHs CTYNEHH 2 K Hecylleid BepTHKalbHOW noBepxHOCTH. [lo3umueit 24 06o3HaueHBI
3araytIKH.

Ha ®wur. 4 cxeMmaTuuHO mpejcTaBjieH oOumid BuA ¢parMeHTa jecTHHUb! (pparmeHTa
CHCTEMbI CPEJICTB KpETJICHUs Ui JIECTHHIIBI) B 30HE y3JI0B 14 KpeIuIeHUs CTyNeHu 2 K Hecyulel
BEPTUKATBHON MOBEPXHOCTH C HEYCTAHOBJIEHHBIMH CTYIEHBIO 2 H 3ariaylKamu 24.

Ha ®wr. 5 cxemaTHuHO mpezicTaBiieH oOmMi BHA (parMeHTa JecTHULB! (pparMeHTa
CHCTEMBI CPEACTB KpEIUICHHS Ui JECTHHLBI) B 30HE y3Jla KpelJeHWst TeTUBBl 3 K BEpXHEM
OIOPHOM MOBEPXHOCTH 25. Y3en 26 KperieHs TETUBBI 3 K BEPXHEH OMOpOii MOBEPXHOCTH 25 B
IpeACTABICHHOM (opMe peann3allid COCTOMT M3 MeTauideckoro yroska 27 I'-o6pasHoit
GopMBl BO B3aMMOIEPNEHANKYISPHBIX BepTHKANBHBIX MIocKocTAX XY u XZ U cHaGkEHHBIX
pe3b0oil  CTEPXKHEBBIX KPEMEXKHBIX JIIEMEHTOB, B MPEIACTAaBICHHOH ¢opMe peantu3anuu
BBITIOJTHEHHBIX B Buje 0oaToB 28. B monkax 29, pacnoyioxeHHBIX U B IUIOCKOCTH XY, W B
MIOCKOCTH X7 (Ha YepTexke He MPOCMATPUBAIOTCSA U MO3ULHed He 0003HAYEHBI), BHIIOIHEHBI
CKBO3HBIE OTBEPCTHUS 0] YCTAHOBKY 00iTOB 28 ¢ MX Qukcauuedl Mo OTHOLIEHHMIO K BEpXHEH
OTIOpHOH noBepxHOCTH 25. Ha MeTaiuinueckoM yrojike 27 nocpeACTBOM pe3bOOBBIX KPEHEXKHBIX
Jetanell — B MPEACTaBIeHHOH Gopme pealii3allii BHINOJIHEHHBIX B BUAe OontoB 30 ¢ raiixoi
3aUKCUpOBaHA CWJIBHO HaTsAHyTas TeTMBa 3, a TaKxke, AAA NpeACTaBICHHOH GopMbl
peanu3alyy, JoMOJHUTeNbHAas TeTHBa 3 1.

Ha O®wur. 6 cxematuuHo npeacrtaBieH oOuMi Bua aHanoruyuoro ®ur. S ¢parmenra
necTHULBI ((pparMeHTa CUCTEMBI CPEACTB KPETUICHUS /st JIECTHULIBI) B 30HE Yy3i1a 26 KperuteHus
TETUBBI 3 K BEpXHEH OMOPHOM NMOBEPXHOCTU 25 W y3/a | KperjieHus CTYNEeHH 2 K TETHBE 3 C
HEYCTAHOBJICHHBIMH CTYIEHSAMH 2 M 3ariayiikamu 13, 24 ¥ TOpueBBIMH 3ariylmkaMu. TopleBbie
3aryuik, KOTOpPbIE YCTAHABIMBAIOTCS HA TOPLbI CTYIEHEH 2 B 30HE y3JI0B KpPEIUIEHHS, 3/1€Ch H

Ha Dur. 2 0603HaveHbl 001eld no3unueit 32.
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3asBiiseMas CHCTEMa CPEACTB KpEIUIEHHs M JIECTHHIBI B COCTaBE JICCTHHIIBI
MOHTHpYeTCs U QYHKIMOHUPYET CAeIYIOIHMM 00pa3oM.

B kauecTBe npumepa OyaeT paccMOTpeHa JIECTHULA KOHCOJIbHOTO THMA, «yCHJICHHAS»
TETHBOM 3 U3 rMOKOM METATMYECKOM [TOJIOCHI U IOMOJHUTENbHOM TeTUuBOH 30.

B ycnoBusSX HpOM3BOJACTBA, B YaCTHOCTH U3 JPEBECHHBI, U3IOTABIMBAIOT CTYNEHH 2,
KOTOpbIE MOTYT HMETh CTaHJIapTHbIe radapuThl. B cTyneHsx 2 BBIMOJHSAIOT QUIYPHBIE BBIEMKH
9, 23, a Taxxe otBepcThs 11 uuauHpuuecko dopmbl. s kax oH U3 GUTypHBIX BBIEMOK 9, 23
4 oTBepcTHit 11 nuauMHapUYeckoil GOpMBl U3 TOro e MaTepuaia (APEBECHHBI) U3TOTaBIMBAIOT
3armymku 13, 24, 32 coorBercTBytomed (HopMbl U YCTaHABIMBAIOT HX B COOTBETCTBYIOMIME
¢urypHble BbleMKH H OTBepcTHs |1 nununapuyeckoi opmbl. B TakoM BUAE CTaHIApTHbIE
CTYNEHH 2 TMOCTaBJIAIOTCS B MOHT@XHBIX KOMIUIEKTaX JIECTHHULl Pa3/IU4HBIX KOHCTPYKIHUH H
pasmepoB. CHcTeMa CpeICTB KpEIJICHUS JUIS JIECTHHLBI, BKIIOUAamIas y3el 26 KpereHus
TETHBBl 3 K BEpXHEH OMOPOH MOBEPXHOCTH 25, y3en KpEreHHs TETUBBI K HM)KHEH ONOpPHOM
MIOBEPXHOCTH, @ TAKXKE MHOXECTBO Y3/10B | KpemjeHus cTyneHed 2 K TeTUBE 3 M MHOXECTBO
y3710B 14 xperuieHus cTyneHed 2 K HeCcyllel BepTHKaIbHOM MOBEPXHOCTH, IIOCTABIISETCS TAKXe
B CTAHJAPTHON KOMIUICKTAIMH (32 UCKIFOYEHHUEM KOIMYECTBA KXKAOTO U3 YIIOMSHYTHIX Y3JIOB).
Tetura 3/rmbkas MeTamMueckas 1ojoca JUIMHBI B COOTBETCTBUU C MPOEKTOM CO CKBO3HBIMH
OTBEPCTUSIMU TIOJI YCTAHOBKY ©OonTa 7, 30HBI BBIMOJIHEHUS KOTOPBIX YCHJIEHBI ImanbGamu,
HalpUMep TOJICTOCTEHHBIMU [IaibaMu, 3adUKCUPOBAHHBIMU NYTEM CBApKH, B TOM 4HCTE
TOYEYHOH CBapKH, 0CTaBIsAETCS B OyXTe.

Ilo MecTy ycTaHOBKM JIECTHHUIBl B COOTBETCTBHH C MPOEKTOM JIECTHHLBI B HECYIIeH
BEPTHKAILHON [MOBEPXHOCTH XKECTKO (PUKCHPYIOT IINWIBKK 19 — B paccMaTrpuBacMOM IpHMeEpE
no nABe Ha Kaxayro crynenp 2. llImunbku BXoast B cocTtaB y3na 14 KperuieHus CTYNEHEH K
HECyLIEeH BEPTUKAJILHOM MOBEPXHOCTH, TAKXKE KaK U MeTaJTMueckuit npodune 15 nepeBépHyTOMH

[I-o0pasnoii ¢opmbl. Ha kaxayro wmmuiabky 19 «HameBaroT» MeTaiHyeckuit npoduab 15
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nepesépHyToit I1-o0pasHoit Qopmbl, A 4ero MpomyckaroT €€ 4Yepe3 COOTBETCTBYIOLIEE
CKBO3HOE OTBEPCTHE 22 BEPTHKAJIbHO OPHEHTHPOBAHHOW MojkH 18 merarmnnueckoro npoduis
15 u pukcupytor nocpeactoM puxcupyrouei raiiku 20, 3aKpeni€HHON B CKBO3HOM OTBEPCTHH
21 BepTHKaJIFHO OPUEHTUPOBAHHOH MOJIKK 17 Metayumdeckoro npoduns 15 nepesépuyroii I1-
obpasnoii popMel. Jlasiee yCTaHABIUBAIOT CTYNEHH 2, AJIS Uero B KaXaylo GUTYypHYIO BEIEMKY 23
K@XIOH CTYNmeHH 2 YCTaHaBIMBAaIOT COOTBETCTBYIOLMH MeTauiyeckudt mnpodpuns 15
nepesépHyToit Il-o0pa3Hoit ¢opmel 3adukcupoBanHblid Ha wnuiabke 19. Takum obpazom,
MOHTHPYIOT BCE CTYNEHU 2 B COOTBETCTBHU C MPOEKTOM, GOPMUPYS JIECTHULY KKOHCOJIBHOIO»
TUMA.

Jlasiee NEeCTHHIY «YCHJIMBAIOT» C MOMOIUBIO TETUBBI 3 M3 IMOKOH MeETATHYECKOH
nojiocel. TeTuBy 3 U3 ruOKoi MeTaIIMUECKOH [10IOCH 3aKPETUISIOT MO YTJIOM B COOTBETCTBHH C
IIPOEKTOM B HATAHYTOM IIOJIO)KEHHWM MO OTHOIIEHHIO K HMXKHEH OMOpPHOH IOBEPXHOCTH C
MOMOIIBIO y3Jla KPEIUICHUS TeTHBBbl K HUXXHEH OMOPHOH MOBEPXHOCTH U IO OTHOLIEHHIO K
BEpXHEH OMOpPHOH MOBEPXHOCTH C MOMOILBIO y3ja 26 KpeluleHHs TETUBBI K BEpXHEH ONOpHOM
HOBEPXHOCTH 25. Y3en 26 KperieHusl TETUBb] K BEpXHEH ONOPHOH MOBEPXHOCTH 25 COCTOUT U3
MeTauIndeckoro yronka 27 ['-o6pa3Hoit ¢opMbl BO B3aUMONEPNEHAUKYSPHBIX BEPTUKATBHBIX
mwiockocTsX XY u XZ u 6onroB 28. B monkax 29, pacnonoxeHHbIX W B IUIOCKOCTH XY, H
MOJIKax, pacloyIOKEHHBIX B IIOCKOCTH XZ, BBINOJHEHbI CKBO3HBIE OTBEPCTHS, YEpe3 KOTOPBIE
YCTaHaBIIMBAIOT U 3aKPEILISIOT [0 OTHOUICHUIO K BEPXHEH ONOPHOM MOBEPXHOCTH 25 GONTHI 28.

Taxoke Ha MeTayuinyeckoM yronke 27 mocpenctBoM 60atoB 30 ¢ raiikoil 3aKpernisior
HATSHYTYIO TETHBY 3, a TaKXe, Ui NpeAcTaBleHHOH (GOopMbl peau3alyy, JONOJHUTEIbHYIO
TeTuBy 31. C NOMOIIBIO peryidpyeMbIX CPEeICTB CO3/laHHMs HanpsokeHHs (B paMKaxX JaHHOM
3asiBKH OHM HE pacCMaTPHBAIOTCA M Ha 4epTekax He U300pa)KeHbl) TETHBBI 3 U 31 HATATHBAIOT

10 3aJaHHOTO (Pacy€THOr0) 3HAUEHHUSI MPeABAPUTEILHOTO HATPSHKEHMS.
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JIIs KperuleHusl KaX<ioi u3 crymeHed 2 K TeTUBE 3 HCHOJB3YIOT y3es | KpemieHus
CTYNEHH K TETHBE, KOTOPBIH COCTOMT M3 MeTanuyeckoro npoduns 4 L-oOpasHoi Qopmel ¢
TOPU30OHTAJILHO OPUEHTHPOBAHHOH ¥ BEPTUKAIBHO OPHEHTHPOBAHHOH mMONKaMH S u 6,
COOTBETCTBEHHO U OonTa 7 ¢ puKcupyromei raitkoi 8. [l kpenyieHus CTyIeHH 2 K TeTuBe 3 U3
rubkoit MeTayHueckoi mosiockl QUkcHpylollylo raiiky 8 B paccMaTpuBaeMOM MpHMEpE ¢
FOJIOBKOM CIELMalbHOW LIMJIMHAPUYECKOW B HaNpaBICHWHM NEpPNEHIUKYISpHOM ocu Oonra
(GOpMBI YCTAaHABJIMBAIOT Yepe3 CKBO3HOe oTBepcTUe 11 mumuHApudeckod GopMbl, BBIIOIHEHHOE
CO CTOPOHBI HMXHe# nmoBepxHoctd 10 cTyneHu 2 B 30HY ¢urypHoit BeleMkH 9. OtBepctre 11
MWIMHAPHYECKOH  (GopMbl  3akpbiBaloT 3arnymikod 12, boar 7  ycraHaBiuBaroT B
COOTBETCTBYIOIIIEE CKBO3HOC OTBEPCTHE, YCHJIEHHOE TOJCTOCTEHHOW Waiboi, B TeTuBe 3 U3
ru0Kod  METAJUIMYECKOM  TOJIOCHl, Jajee B  CKBO3HOE OTBEPCTHE B BEPTHKAIBHO
OPUEHTHPOBAHHOM mMoONKe 6 COOTBETCTBYIOLIEro MeTalauyeckoro npoouns 4 L-obpasHoi
bopMel, U ganee metauindeckuit npodune 4 L-o6pa3Hoit Gopmbl ycTaHABNMBAIOT B QUIYPHYIO
BBIEMKY 9 COOTBETCTBYIOIIEH CTYNeHH 2 U QUKCUPYIOT ¢ moMolbio 6oata 7 U QukcHpyrowmei
raiiku 8. TakuM 00pa3oM, MO OTHOLICHHIO K TETHBE 3 U3 THOKOH METaJUIMYECKOH IIOJNOCHI
(HKCUPYIOT BCE CTYNEHH.

B 3aBepiienne MoHTaxa Bce (UrypHble BbleMKH 9, 23 3akpbIBalOTCs 3ariylmikamu 13,
24, a Ha TOpPIbI CTYIEHEH B 30HAX y370B 1, 26 KpeIIeHUs YCTaHABIMBAIOT TOPLEBbIE 3arlylIKH
32.

[Tpu skcnmyaTauuu JecTHMIBI, Grarojiaps OCOOECHHOCTSM 3asBISIEMOH, ONKMCAHHOH
BBILIE KOHCTPYKIMH CHCTEMBbl CPEACTB KpeIUJIeHUsl AJs JICCTHULBI M, B YaCTHOCTH, Yy3J]a
KperieHusl CTYMEHH K TeTHUBE W3 TMOKONM MeTajUIn4ecKo# MoJIOChl, Harpy3ka 0oyiee paBHOMEPHO
pacmpenensercs MO KOHCTPYKTUBHBIM JJIeMEHTaM (Harpy3ka nepefaércs Ha KOHTaKTHYIO
IUIOIIAJKY, @ HE Ha «TOYKY» KpEerUIeHHs) — MeTa/lsInuyeckue Npodunu BBIMOJNHIOT QYHKIHIO

BHYTPEHHUX KPOHIUTEHHOB ans cTyneHed 2. Tak, BCO Harpy3ky 0ont 7 nepeiaeT cHayala Ha
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Metaueckui npoduis 4 L-o6pasnoit popMsl, a yxe MeTajuyeckuii npoduns 4 L-oOpassoi
(GopMbl pacnipelessieT Harpy3Ky Mo BCEH IUIOLIAAM KOHTaKTa €ro rOpU3OHTAIbHOHM NOJKH S CO
CTyNEeHblO0 2. AHajoruyHeiM obOpasom, mmnuibka 19 mnepenaéT BCIO Harpy3ky cCHavajla Ha
MeTajuidueckuit npoduns 16 nepesépuytoit I[l-o6pasHoli ¢GopMbI, a yxe MeTaUTHYECKHI
npoduns 15 neperépHyTtoii [1-o6pa3Hoii dopmbl pacripenensieT Harpy3ky Mo Beel IUIOLIaau
KOHTaKTa €ro TOPH3OHTAJIBbHOHW Moyiku 16 co ctyneHnto 2. Ilpu 3TOM 3Ha4YeHHe HONMYCTUMOM
HAarpy3kd MOXHO YBEJIUYHTh, YBEJIMUUB «IUIOIIAAL KOHTAKTa» - JUIMHY M LIHPHUHY
FOPU30HTAJILHO OPUEHTUPOBAHHOW Tmoiaku S5, 6 Merasuueckoro nmnpoduns 4, 16,
COOTBETCTBEHHO.

Takum oOpa3om, nosyyaeTcss Nérkas, HO Ou€Hb IpO4YHas, cTaOUIbHAs U Haa&xHas
KOHCTPYKIHS JIECTHHILIBI, 00eCTeurBaloLasl BHICOKHE OMYCTUMBIE HArPY3KH.

KpomMe Ttoro, Gnaromapsi ONHCaHHBIM BblllIe OCOOCHHOCTSAM 3asBJSIEMOH CHCTEMBI
CPEACTB KpEILICHHS AJIs JIECTHULbI obecrneunBaeTcs e€ yHUBEPCAIbHOCTD, TO €CTh BO3MOXKHOCTD
MOHTaXa JICCTHHUIbl CTAHJAPTHON KOMIUIEKTALMH, BKJIIOYas CUCTEMY CPEICTB KpeIuleHus, 0e3
JOMOJHUTENBHBIX JO0pabOTOK MO MECTy MOHTaXa B MOMELUEHHH, HMEIOIEM TI00YI0 BBICOTY,
mo0YI0 MIOW@AAb Uil YCTAHOBKH JIECTHULIBI M NPH JTI0OOM MPUEMIIEMOM YIJIEe HaK/IOHA.

Cnenyer TakKe OTMETHUTb, UYTO B pamKax 3asBIISEMbIX MPHTA3aHHH BO3MOXHBI H
IpyrHe, KpoMe pPacCMOTPEHHBIX Bbille (OPMBI pealu3aldd, B YAaCTHOCTH, y3Ja KpEIUICHHS
TETUBBl K HW)XXHEH ONOPHOH TNOBEPXHOCTH, y3Jla KpEmJeHHs TETUBBI K BepXHeill omnopHoii
MOBEPXHOCTH, a TaK)Xe MeTaJIMYecKuX Npoduneil He3aMKHYTOro CE4YEeHMs M3 COCTaBa y3ja
KpemjieHusl CTYNeHH K TETHBE M Y3Jla KpeIUIeHHWs CTYNeHH K BEPTUKAJIbHOW Hecyllel
nosepxHocTu. [Ipu 3TOM BO Bcex ¢opmax peanu3aluy, BO3MOXHBIX B paMKax 3asBIEHHBIX

HpI/IT5[3aHI/II71, AOCTUTAKOTCA YKA3aHHBIC BbIIIEC TEXHUYCCKUE PE3YJILTATLI U IPCUMYILLICCTBA.




18

Hcerounnku nudopmaumm.

1.

Kak xpernute crynenu k tetuBe. Calt koMmnanuu «Cubupp-SVy. [lybnuxanuu. —
Haiineno B MHTEPHET [01.10.2023], Pexxum JOCTyma:
http://www.sibirsv.ru/news/kak-krepit-stypeni-k-

tetive/?ysclid=In8zvoxn6t23 1356974www sibirsv.ru/news/kak-krepit-stypeni-k-
tetive/?ysclid=In8zvoxn6t231356974.\

2. Tlarent US4135508 (A), ony6uuk. 23.01.1979 .
3. Ilarent FR2960576 (A1), ony6n. 02.12.2011 r.
EBpasuiickuil naTeHTHBIA MOBEPEHHBIH, ; Sy /!

/A

per. Ne 278 . o - JLJI.Canera



dopmy.ia uzodpeTeHusn

1. Cuctema CpeaCcTB KperieHUs AJist JIECTHULBL, COAEP)Kalled 110 MEHbIICH Mepe OOHY
TeTuBY (3) w3 rubKoW MeTaJIMYEeCKOH MOJIOCHI M MHOXECTBO IOJHOTENBIX CTyneHe# (2),
BKJIIOYaromas y3en (26) kpenseHust TeTHBbl (3) K BepXHeH OnopHOM moBepXHOCTH (25), y3en
KpeIUleHust TeTUBBI (3) K HMXXHEH OIOpHOHN MOBEpXHOCTH M MHOXECTBO y3JIOB (1) kpemjeHus K
TeTuBe (3) Kaxaol u3 cryneHed (2), npu 3TOM Kaxaslid y3zen (1) KpemyeHus cTyneHu (2)
TeTUBE (3) COCTOMUT M3 METAIMUEcKOoro npoduns (4), HE3aMKHYTOIO CEYEHHS, MMEIOLIEro
TOPU3OHTAJILHO OPUEHTHPOBaHHYK (5) W 1O MEHbLIEH Mepe OIHY BEPTHUKAIBHO
OpUEHTHPOBAHHYIO (6) MOJIKK U BBIMOJHEHHOIO C BO3MOXKHOCTBIO pa3MEUICHUS B TEJE CTYIIEHU
(2) ¢ dukcammeit Mo OTHOUIECHHIO K CTYINEHH (2) €ro ropu30HTAIIBHO OPUEHTUPOBAHHON IIOJIKU
(5), u cHabX)EHHOTO pe3bOOi CTEPHKHEBOTO Kpen&xHOro anemeHTa (7) ¢ GuUKCHpyoLen raikon
(8), mpuuém B TeTHBe (3) U BEPTHKAIBHO OPUEHTHPOBAHHO# nosnke (6) npoduis (4) BHINOIHEHBI
CKBO3HBIE OTBEpPCTHSI MOJ YCTAHOBKY CHaOXEHHOro pe3b0OH CTEPIKHEBOIO KpENE&XHOIO
anemenTa (7), a B TeJie Kax1o# CTyneHu (2) co CTOPOHbI TETUBBI (3) MpeayCMOTpeHb! QUIrypHBIE
BhleMKH (9), BBINOJHEHHbIE C BO3MOXHOCTBIO pa3MelIeHHuss M (UKcallid B  HHX
cooTBeTCcTBYIOMIEro y3na (1) kpernenus cryneHH (2) k Tetuse (3).

2. Cuctema no m. 1, oraMyaromasicss TemM, 4To MetajuiHueckuit npoduns (4) umeer L-
obpasHyro win nepeEpHyTyto [1-06paznyio Gopmy.

3. Cucrema 1mo m. 2, OTAMYAKOIIAACH TeM, 4TO BO BTOPOH BEPTUKAIBHO
OpHEHTUPOBAHHON MOJNKE MeTaunyeckoro npoduns (4), umeroumero nepeBépHyTtyo II-
o0paszHyro GopMy, BBINOJHEHO CKBO3HOE OTBEPCTHE, B KOTOPOM KECTKO 3aKpemnseHa
¢bukcupyroias raiika (8) s cHaGXEHHOTO pe3b0OH CTEPHKHEBOrO KpenéxHOro aeMenTa (7).

4. Cuctema no n. 1, orimyalomasicsi TemM, 4T0 CHaOXEHHBIH pe3bbOi cTepKHEBOH
KpenéxHbli as1eMeHT (7) BbIOpaH W3 IpyNibl, BKIOYAKOLIEH M0 MeHbIIel Mepe 00T U INHIBKY,
BKJIIOYAs IUNHIBKY ¢ pe3b0oit 00aT-004T. ¢ pe3b0oit OonT-wypyn, ¢ pe3sOol Wwypyn-mypymn, B

TOM YHCJIE C ABYXCTOPOHHEHN NpaBOH-JIEBOH pe3b0oi.



5. Cuctema no 1. 1, oTaAnYa0masncs TeM, YTo IMUPHHA 00K (5, 6) METATHYECKOTO
npodud (4) cocTaBiseT OT 2 10 5 IMaMETPOB CHaOKEHHOTO Pe3bO0ii CTEPXKHEBOTO KPEMIEKHOTO
temenTa (7), IpH 3TOM JJIMHA FOPU3OHTAIBHO OPUEHTHPOBAaHHOM Mojku (5) cocraBisgeT He
MEHee 2 THaMeTpoB CHa0KEHHOTO pe3b0Ooil CTEPIKHEBOTO KPenéxHOro siemenTa (7).

6. Cucrema no mn. 1, oramuaromasics TeM, YTO 30Ha BBIIOJHEHUS CKBO3HOIO
OoTBepcTusl B TeTuBe (3) ycuneHa wiaiibo#, MPEAMOUYTHTENBHO YCHICHHOM TOJNCTOCTEHHOMR
maitoi, 3ahUKCUPOBaHHOM Ha TeTHBE (3) MyTEM CBapKH, B TOM YHCJIE TOYEYHOH CBApKH.

7. Cucrema 1o 1. 1, oT/IH4armasncs TeM, YTo CTYNMeHH (2) BBITOJHEHbI U3 JPEBECHHBL

8. Cucrema no n. 1, oriiM4ammasicss TeM, YTO B 30Hax (UrypHBIX BbIEMOK (9) mis
pa3MerneHust y3ia0B (1) KpernieHus CTyneHel K TeTUBE yCTaHOBJICHBI IEKOPATHBHbIE 3ariIyIIKH
(13).

9. Cucrema no mobomy u3 nmn. 1-8, oriM4aomasicss TeM, YTO JONOJHUTEIBHO AJIS
KaX 01 .CTyHeHI/I (2) comepxutT mo MeHblled mepe oAuH y3en (14) kperenus ctynenu (2) K
HecylleH BEepTHKAIbHOW MOBEPXHOCTH, KOTOPBIA COCTOMT W3 MeTajummyeckoro mpodmis (15)
HE3aMKHYTOTO CEYeHHUs, uMeroliero mnepeBépHyTyro [1-obpasHyro ¢opMy ¢ TOpH3OHTaIRHO
opueHTUpoBaHHOH (16) W [ByMsi BepTUKa/bHO OpUEHTUpoBaHHbIMU (17, 18) noaxkamu u
BBIIIOJIHEHHOI'O ¢ BO3MOXHOCTBIO pa3MeIleHus B Tejle CTYNeHH (2) ¢ Gpukcalye mo oOTHOIIEHHIO
K CTyHEHH (2) ero rOpHU30HTAJIbHO OPHEHTHUPOBaHHOH mnosnku (16), U 3aKkpernIEHHOro IO
OTHOILEHHUIO K HECyIlleH BEpTHUKANBHON MOBEPXHOCTH, H CHAOXEHHOTO pe3b0oit Ha cBOOOIHOM
KOHIIE CTEpXKHEBOro KpenéxHoro anemeHTa (19) ¢ duxcupyromeid raiikoit (20), xéctko
3aKpEIUIEHHOM B CKBO3HOM OTBEpCTHH (21), BBINOJHEHHOM B BepPTHKaIbHOH moyke (17)
npoduis (15) co CTOpoHbI, IPOTUBOJICKAIICH HECYIIEH BEPTUKATBHON MOBEPXHOCTH, PHYEM B
BEPTHKAJILHO OpHEHTUpoBaHHOH mnoisike (18) mpoduns co cTopoHbl Hecymied BepTHKaTIbHON
MOBEPXHOCTH BbINIOJIHEHO CKBO3HOE OTBepcTue (22) 1oj YCTaHOBKY CHAOXEHHOTO pe3nboit

CTEPXKHEBOrO KpenéxHOro siementa (19), a B Tene kaxaol cTyneHu (2) co CTOpOHHI HeCyIe




CTEHBI NPELyCMOTPEHBI (PUTYPHBIC BHIEMKH (23), BBINOJHEHHBIE C BOZMOXXHOCTBIO pa3sMEICHHUs
H (HKCAalMM B HHUX COOTBETCTBymoLlero ysna (14) kpemneHus cTymeHH (2) K Hecylei
BEPTHKAJIbHOH MOBEPXHOCTH.

10. CucreMa no n. 1, oraMyaomasicss TeM, 4To y3en (26) kpemneHus TeTuBsl (3) K
BEPXHEH OMOpOH MOBEPXHOCTH (25) cocrouT M3 MeTauMyeckoro yroika (27) I'-obpasHoit
¢bopMBI BO B3aUMOIEPIEHAUKYIISIPHBIX BEPTHKANBHBIX TNIOCKOCTAX XY M XZ U CHaOXEHHBIX
pe3b00ii CTePHHEBBIX KPENEKHBIX INMEMEHTOB (28). npuuéM B nosikax (29), pacnoyioXXeHHbBIX U B
miockocTd XY M B MIOCKOCTH XZ, BBINOJHEHbl CKBO3HbIE OTBEPCTHUS IMOJ] YCTAHOBKY
CHaOXEHHBIX pPe3b0OM CTEPXKHEBBIX KPEeMEKHBIX 37eMeHTOB (28) ¢ ux ¢uxcanueir 1o
OTHOUICHHIO K BEpPXHEH OMNOpHOH MOBEpXHOCTH (25), mpu 3TOM Yrojiok (27) BBIIOJHEH ¢

BO3MOXHOCTBIO CI)HKC&LII/IH MO OTHOWICHHUIO K HEMY CHJIBHO HaTHHyTOI\;l TCTUBBI (3)

EBpa3suiickuii naTeHTHBIA MOBEPEHHBIH, -/
M C {
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