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V3en ¢ukcali HaTXKHOTO M0JI0THA

H3zo6peTeHne OTHOCUTCH K 005acTH CTPOMTEIBCTBA H IPeJHA3HAYEHO AJA OT-
JIeNKH CTEH U NOTOJIKOB XHJIbIX U OGHCHBIX NOMELLEHH!A NIpH YCTPOUWCTBE HATAKHBIX

TKAHEBBIX MOTOJKOB UJIM CTEH U IIOTOJIKOB ¢ IPUMEHCHHUEM TKaHH UJTH I1JIaCTHKA.

M3 ypoBHst TEXHHKH LIHPOKO U3BECTHBI Pa3M4HbIE Y3JIbl KPETUICHUS C HCTIOJb-
30BAHHEM YMPYro-1ehOpMUPYEMbIX MATEPUANIOB UL YCTPOHCTBA HATHKHBIX MOTOJN-
KOB, a TAKXXE TEXHOJIOTHM OTMHENIKH IIOBEPXHOCTEH JKHIIBIX U HEXHJIBIX MOMEIICHHH

MJEHOYHBIMH ¥ TKaQHEBbIMH MaTepuaiamu [1, 2, 3].

B narente [1] onucana naneib ¢ THOKMM MaTepHAIIOM, Y3€] H CrIOCoD ee ycTa-
HOBKH H/WJIH 3aKpEIUICHHS 1O/l pa3IM4YHbIMU YIJIaMH Ha BEPTUKAJIBHBIX, FOPU30HTAIIb-
HBIX, HAKJIOHHBIX IIOBEPXHOCTSX, TPeIMETax, CUCTeMaxX ¥ yCTPOHCTBaX, KaK BHYTpPH
NoMeIiLeHHil, TAK ¥ CHApYXH IIOMENIEHHH ¢ HCITOIb30BaHHEM KpenexHbix kiaunc. Ila-
Hellb HMeeT cO0PHO-pa3bopHYI0 IIOCKYO HIIH 00BEMHYIO, MPAMOIUHEHHYIO HIIM KpH-
BOJIMHEHHYIO 3aMKHYTYIO PAMOYHYIO KOHCTPYKIHIO, K KOTOPOH 3aKpenjeHO He MEHEe
OJIHOTO THOKOro MarepHana, NIpH4YéM paMoyHas KOHCTPYKLHUA COCTOHT M3 IPAMOJIH-
HEHHBIX H/MIH KPUBONMHEHHLIX OCHOBHBIX PAMOYHBIX NPOQuIeH, HMEIOLIHX JIMIIEBbIE
CTOPOHBI OCHOBHOTO PaAMOYHOTO NPOhHIIA H, IPH HEOOXOAMMOCTH, BCIIOMOTaTEJIbHbIX
PaMOYHBIX HpodmJieil, H3rOTOBNEHHLIX W3 TBEPIOro ympyroro Marepuana. Kiunca
BBINIOJHEHA U3 TBEPIOro yIpyroro MaTepiaia i NpeacTaBiaseT W3 cebs He MeHee OJl-
HOM NMOJIKH-OCHOBAHM, 3 KOTOPOH HCXOAAT He MEHEE NIBYX IIPYKHHAIIUX CTCHOK Kpe-
MEKHOM KIIMICHI, HMEIOIUX BHEIIHKE MOBEPXHOCTH KPENEXHOH KIUIIChL H BHYTPEH-
HHe OBEPXHOCTH KperexHol kmumcsl. Kaxaas M3 npyXHHAIMAX CTeHOK KPEnexHOH
KITHIICHl HMeeT ¢ BHELIHEel TOBEPXHOCTH KPEMEXHOH KIHIICH HE MeHee 0HOro (HK-
CHPYIOLIETO 3allella KPerexHOH KIMICH, TpHYeM QUKCHPYIOLIKE 3allelbl KpenexxHoH
KJIHIICB] MOI'YT GBITh MPOIOKEHHEM/COCTABHBIM 3IEMEHTOM/Y4aCTKOM TIPYKUHAIAX
CTEHOK KpeexHOH Kaumncsl. KpenexHas KIIMIca HMEeT H30THYTYO GopMy, a NoKa-
OCHOBAHHE KPENeKHOM KIUIChl 061a1aeT NPYKAHACTHIMH CBOMCTBAMM, PHTHEM NPy~

KHHAHIME CTCHKH erﬂe}l(HOﬁ KJIHUOCHEl OOMOJHUTEILHO COCAHMHCHBI MEXKIY coboii



IPYXMHHBIMH [10JIKAMH B HECKOJIBKMX MecTax. B BepxHe# yacTH mpyXHHAMUX CTEHOK
KPEMEeXHBIX KJIUIIC HAXOIATCSH MOHTAXKHBIE PYYKH KPENEXHOH KIUIICHI, 8 Ha BHYTPEH-
Hell TOBEPXHOCTH KPEMEKHON KIHIICh] HaXOAATCA HE MeHee OAHON napbl GUKCHPYIO-
IHX BLICTYIIOB KPEMEXHOH KIMIICHI. B HUKHUX YacTAX NPYKUHSIIHX CTCHOK KPETIeXK-
HBIX KJIMIIC BBINOIHEHb] IaBsIIHe MMOJIKU, a 10JIKa-OCHOBaHH € KPENEXHOH KITMIICHI pac-

TI0JI0JKEHa BBEPXY WIIH BHH3Y M COAEPKUT AEMIPEPHYIO BCTABKY.

HenocraTrkoM HU3BECTHOIO y31a KpellJICHUA C KIIUTICaMH ABJISCTCA OTPpaHHYCH-
HO€ NMPUMEHEHHC AJId ONPENEJIEHHOTO BUia naHenel U3-3a UX KOHCTPYKTHBHOTO HC-
nonHeHus. HenoctaTkoM Tak e siBIAETCS CIOXKHAasg KOHCTPYKHHA KIIMIC H, KaK CcJea-

CTBHEC, HHU3KaA HaACHKHOCTD.

M3BecTeH Takike y3es KpeIUleHHs HATSHKHOTO MOTONKA ¢ NPOQUIIBHEIM 3JIeMEH-
TOM H 3aKJIaAHOM [IETANbIO JUTS YCTAHOBKH BHYTpH npoduipHoro snementa {2]. Ilpo-
(HIBHBIN S7EMEHT B MolepedHoM ceveHHH umeet I1-06pasnyio ¢popmy H cHabXeH
BHYTPEHHEH NOPH3OHTAJILHOH ITOJKOH, COSTUHAIOWEH MEXIY coboili OOKOBBIE CTO-
POHBI ¥ 0Opa3yiolLleil ¢ HUMH pebpo KecTKOCTH. Ha BHEIIHUX U BHYTPEHHUX TTOBEPX-
HOCTAX OGOKOBBIX CTOPOH NPO(QHIBHOTO 3NEeMEHTa HMXE pedpa )KeCTKOCTH HAHECEHO
nonepeunoe pudnenne. Takxke Ha BHELWIHUX W BHYTPEHHHX ITOBEPXHOCTAX GOKOBBIX
CTOPOH 3aKNaAHOM /IETAIH HAHECCHO N0TIepeyHoe prdieHHe, IPUIEM BHYTPEHHSAS ro-
PH30OHTAJIbHAs TIOJIKA BBIMOJIHEHA Ha paccTosaHuM 0,64 BLICOTHI npoduid, a B pedpe
JECTKOCTH BBHIMOJHEHB MOHT@XHbIE OTBEPCTHS AHAMETPOM 6 MM U KpeneXXHbIX

3JIeMeHTOB ¢ warom 140Mm.

HenocraTkoM Takoro y3iia KperieHHs: ABJAAETCS HEeBO3MOXHOCTh HCII0JIb30BATh
NpOGHIbHBIH 2EMEHT, TOCKOIBKY KOHCTPYKTHBHO B TAKOM Npoduie NI MOHTaXa
II0/I0THA IPUMEHHMMA TOJIBKO FapiyHHas cucTeMa. HeocTaTkoM y3ia SBIAETCA TAKkKe
OTpaHMYEHHOE NPUMEHEHHE HCKIIOUUTENBHO JUIS MOHTAXA [OJOTHA H3 BHHHJIOBOH
MJIEHKH, [TOCKOJILKY FapryHHas CUCTEMA HE N03BOJIAET HCIOIb30BaHNA TKAHEBBIC 110~

JIOTHA M 3-33 CJIOKHOCTH HX HATAKEHUS.



TTpetoxkeH TaKke y3ell KpeIUIeHHs /1A HaTsHKHOTO TI0JI0THA Ha OMOPHO# mo-
BEPXHOCTH, HaNpHMep, CTeHe, UK noToske [3]. ¥3en BKaioyaeT, puKcHpyrouni npo-
GUIb ¢ rOPUZOHTANLHOMN MONKOH H rapiyH ¢ rojoBkod. GUKCHPYIOIAH npoduib co-
JIEPIKHUT, 10 MEHBIIEH Mepe, OAHY FOPH3OHTAIBHYIO MOIKY ¢ ABYMS HYMKHWMH BEPTH-
KaJbHBIMH pedpaMH, OIHO M3 KOTOPBIX NPUIIEraeT K CTeHe, a APYyroe OTCTOHT OT
CTeHbI, 06pa3yIOIMMH OTKPBITYIO CHU3Y [IOJI0CTh, BHYTPU KOTOPOH pasMelleH KOopnyc
rapnyHa. ['ooBka rapnyHa MpH 3TOM HaXOJUTCsS BHE MOJIOCTH M 3aKPhIBACT MOJIOCTh
MeXIy IByMsl HHOKHHMH BEpPTHKAJIBHBIME peOpaMH, a KopIyc rapuyHa B3aHMOJICH-
CTBYET, 10 MEHblIIEH Mepe, C OIHAM BEPTHKAIBHBIM peOpoM NOCPENCTBOM (pHUKCHPY-
IOLLETo BhICTyNa. BepTukaisHbie pebpa PHKCUPYIOUEro TPOQUIIS CHAOKEHBI BBIIOJI-
HCHHBIMH Ha Pa3HbIX YPOBHSX M OPHEHTUPOBAHHBIMH BHYTPb ITOJIOCTH QUKCHPYIOMIIM
BBICTYIIOM, PacliOIOKEHHBIM Ha BEPTUKANEHOM pebpe, MpHieraoiuM K CTeHe, U 3a-
LernoM JyroobpasHoii popMbl Ha HEKHEl I0BEPXHOCTH BEPTHKAILHOIO pedpa. 3aien
BBIMOJHEH [10 HHKHEMY OTKPLITOMY KOHILY IPOTHBOJIEKAIIEro pedpa, a rapiyH Takxke
cHabXeH 3aLernoM Jyis MHCTPYMEHTa, BEINOJIHEHHBIM B BH/IC METIIH KPIOKA HA MPOTH-
BOJIC/KAILEM TOJIOBKE CBOGOIHOM KOHIIE KOPITyCa ¥ OTBETHBIM Ia30M s 3antena. [1o
MeHBbIIed Mepe, CO CTOPOHBI OHOTrO pedpa KOpIyC rapnyHa BBIIOJIHEHBI CTYNEHYATO
PACITOIOKEHHBIE CKOCHl ¢ PasHBIMH YIJaMy HaKIOHa M PasHOH JUIMHBI CMEXHBIX

Y4acCTKOB, CYXaAIOMUXCA K NETJIE 3ailena i HHCTpYMEHTA.

HejlocTaTkoM aHanora Takxe ABJIAETCS OrpaHHMYECHHOE MPUMEHEHHE HCKIIIOYH-
TeNpHO NI MOHTA)KA MOKPBITHSA W3 BUHHUIOBOH MicHKH. HerocTaTkoM y3ia Kperniie-
HUA C FAPILYHHO# CHCTEMO# TakXKe SBIACTCS BRICOKas TpeDOBATENLHOCTD K TOYHOCTH
pacKpos BUHHMJIOBO# TIJIEHKH, HHAYe IIPH MOHTaXe 00pasyeTcs pOBHCAHUE, KOTOPOE
Henb3s Oyjer ycTpaHuth 1160, Hao00pOT — MOKPLITHE OKAXKETCA MEHBIIE Tpebye-

MOTO pa3Mepa.

Haunbosee 6Mu3KUM N0 GYHKIHOHATEHOMY Ha3HAYEHHIO M TEXHMYECKOH Cyll-
HOCTH K NpEUIaraeMoMy H300peTeHHIO ABJIAECTCS KOHCTPYKTHBHOE pEIUECHHE Y371
Kpennenus ¢ ucrnonezoanneM npoduneii Gupmel «Clipso» cepun P-CCB022 pns

HATSDKHBIX TIOTOJIKOB M CTEH, BRIOPaHHOE B KadecTse MpoToThna [4]. V3en KpenaeHHs
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BKJIFOYAeT Opoduiib ¢ TOPU3OHTAIBLHOM CTEHKOH U IPHMBIKAIOLIEH K HEeH BepTHKAalb-
HOM crenko# u I1-06pasHyro BCTaBKy, obpasyioiune B cbope 1enesoit saxum. [ns
3TOro Ha HH)KHEM TOplie BEPTHKAJILHOW CTEHKH BBINOJHEH KPHOYOK-3aLell, a MEXy
BHYTpEHHEH MOBEPXHOCTHIO TOPH30HTAIBHON CTEHKU M BHYTPEHHEH MOBEPXHOCTBIO
BepTHKaJIbHOI cTeHKaMH cdopmupoBaHa Gonbluas OTKphITas nosiocTs. Ha BHYTpeH-
Heil TOBEPXHOCTH TOPH30HTAILHON CTEHKH BBLINOJNHEHO peOpo JKECTKOCTH C IOJIKOH
pacIioNoKEHHON MapanienbHO TOPU3OHTAIBHOH CTEHKE ¢ 00pa3soBaHHEM MailoH 10-
OJIHUTEIHHON OTKPBITON MONOCTH, PACTIONOKEHHOH BHYTPH 00IbIIOH OTKPHITOH MO-
noctd. 11-06pa3Has BCTaBKa CMOHTHPOBAHA B GONBIION OTKPLITON MONOCTH NpOduIIs
MeXy FOpPM30HTAIBHON CTEHKOH M NpUMBIKAIOLIEH K HeH BepTHKasbHOH CTEHKOH.
Tpu 3ToM oxHa HoxKa [T-006pa3Hoil BCTABKH MIIOTHO HETIONBUKHO 3aQUKCHPOBANa B
MAJIo# AONOJHMTENBHOM OTKPHITOH IMOJNIOCTH HA BHYTPEHHEH NOBEPXHOCTH IOPH30H-
TaJbHON CTEHKH, a Apyras Hoxka [1-o0pa3Hoi BCTaBKM MPHMBIKAET K KPIOUKY-3alCIly
Ha HI)KHEM TOpIIe BEPTHKAIbHON CTEHKH ¢ 00pa30BaHHEM MPOLOILHON 1IE/IH, BBITIOJ-
HEHHOM ¢ BO3MOKHOCTBIO 3alPaBKH HATSHKHOrO MONOTHA B OOJIBLIYIO OTKPBITYIO NO-
n0cTh npoduis. Bepxusis nnanka 11-06pa3toi BCTaBKH COAECPKHUT pedbpo ¢ 3yboM Ha
TOple, KOTOPOE BBIMOJHEHO ¢ BO3MOXHOCTBIO (DUKCALMU HEMOABHHO Ha MOJIKE pe-

Bpa XEeCTKOCTH rOPU30HTATIBHOM CTEHKH IPOQH.IS.

HenocratkoM NpoTOoTHIIA ABJACTCA OrpaHu4€HHOC NPHMCHCHHA y3Ja Kpeije-
HHS TOJBKO IJIsI MOHTAXa TOJIBKO IOJIOTEH H3 TKAHEBBIX MaTEpHaAJIOB. HenocratkoM
TaKXe ABISIETCS OJHOPA30BOE UCNIOJIB30BAHHC H-06p3.3H0ﬁ BCTABKH H IIPH 3aMECHE I10-
JJOTHA HEBO3MOKHO I[1IOBTOPHO HCHOJNB30BaTh Y3€II KpelnjieHHusd, TaK KaK OH ABJIACTCA

Hepa360prIM, 9TO CYLIECTBECHHO MOBBIILIACT pacxo/ibl HA BBIIIOJIHCHHE pa60T.

1{enbro H300peTEHUS ABJISIETCS YCTPAHEHUE YKA3aHHBIX HEIOCTATKOB U yJ1y4mie-
HHE TEXHOJOTMM MOHTAXa HATHKHLIX MOJOTEH Ha BEPTUKAIbHBIX, TOPH30HTAIBHBIX,

HAKJIOHHBIX TIOBEPXHOCTAX MOMELICHHH.

TexHHYECKAM pe3yIbTaToOM H300pETEHHUs ABNAETCA BEIIOJHEHHE y3/a (puKca-

uuy c6opHO-pa3zbopHbIM. TEXHUYECKMM PE3YJILTATOM TaKKe SBJIAETCH BO3MOXKHOCTD



GBICTPOﬁ 3aMeHBI TTOJIOTHA M obecneueHue InpH HCOﬁXO,I[HMOCTI/I JAOIIOIHHTEIILHOTO

€r0 HATSKEHHA B Y3JIC (bI/IKCEI.L[HI’I.

TexHu4ecKHil pe3yNbTaT JOCTHTACTCS TEM, UTO y3ell QUKCAlMH HATSHKHOTO TI0-
JI0THA, COAEPIKALIKI NPOPHIE ¢ FOPU3OHTATILHON CTEHKOH M NPHUMBIKAIOUIEH K HeH
BEPTHKAILHON CTEHKO#M, KOTOpble 00pa3yloT OTKPBITYIO IIOJIOCTh MEXAY BHYTPEHHEH
NOBEPXHOCTLIO FOPU3OHTATIBHOMN CTEHKH U BHYTPEHHEH TOBEPXHOCTRIO BEPTHKAIBHOU
CTEHKH, a TaKXe BCTAaBKY, Pa3MELIEHHYIO B OTKPBITOH IIOJIOCTH, COTJIACHO H300peTe-
HHI0, TPOGHIIb U3TOTOBIIEH U3 ATIOMHHUEBOIO CIIIaBa, IIPH 3TOM HAa BHYTpEHHeH I10-
BEPXHOCTH BEPTHKAIBHOU CTCHKH BBITIOIHEHO IIPOJOJILHOE pedpo, a TOPU3OHTAIbHAS
CTEHKA Ha BHYTPEHHEeil NOBEpXHOCTH HMEET NPOJONIBHBIN a3, KOTOPhIE BBINOIHEHBI €
BO3MOKHOCTBIO KPEILJIEHHs] BCTABKH B [IOJIOCTH; BCTABKA BBINOJIHEHA B BU/IE NPOQHUIIA
¥3 [UIACTHKA C NPOAOTBHBIME CTEHKAMH, UMEIOIIETO B IIONEPeYHOM CEeHEHHU Qopmy
TPEYroJbHUKA C BO3MOXKHOCThIO BOCTIPHHHMATh MEXaHHYECKHE HAarpy3KH CO CTOPOHbI
II0JIOTHA HATSHKHOIO MOTOJIKA, IIPU 3TOM HA HHXKHEN KPOMKE CTEHKH BBIIOJIHEH YIOpP-
HBIi IPOJOJBHBIN BEICTYII U3 YIPYTOro MaTephalla, a Ha BEpXHeH KPOMKe pa3MellcH
OTIOPHBIA TPOXONBHBIN BBHICTYN KaK MPOAOJDKECHHE TMPOMOJIBHON CTEHKH, a BEPXHAA
KPOMKa CTEHKH cHabeHa QUKCHPYIOILLHM MPOJOIBHBIM V-00pa3HbIM BHICTYIIOM NPH-
YEeM OMOPHbIHM MPOJOIBHBIH BHICTYII BBEIIIOJHEH C BO3MOXKHOCTBHIO ONIOPBI Ha IPOA0/Ib-
HOe pebpo Ha BEPTUKAIBHOM CTEHKE ¢ O/IHOBPEMEHHOH YCTAHOBKOH (DUKCHPYIOLIETO
TIPOJI0MBHOTO V-06pa3HOro BHICTYNA B MPOJOJIBHOM Ma3y Npoduiis ¢ obecrnedeHneM
(MKcalMK BCTABKH B TOJOCTH Ipoduisi ¢ 06pazoBaHHeM KaMephl [ 3alIpaBKu KOH-

1IOB TMOJIOTHA MEXAY BEPTHKATBHOM CTEHKOH IIpO(QHIIS B CTEHKOH BCTaBKU

ITnacTrk npoghuis BCTABKKM W3rOTOBNEH, Hanpumep, u3 [IBX, npu sToM ympy-
rHil MaTepiall yIOPHOro MPO/IOIBEHOIO BRICTYNIA BRINIOHEH, HAIPUMED, U3 HOIHYPe-

TaHA C 3aJaHHBIMH YIIPYTHMHU XapaKTEPHCTHKAMH.

TIpomONbHBIE CTEHKH BCTABKH BBUIONHEHBI € BO3MOXHOCTBIO 0Opa3oBaHHA
BHYTPEHHEH HE 3aMKHYTOH IOJOCTH, UMEIOIIEH B MOTIEpEYHOM CCHCHUH dbopmy Tpe-
YTONbHMKA, HAMPHMED, [IPAMOYIONBHOTO TPCYTOTBHHKE, B KOTOPOM MEXY CTCHKOH H

CTEHKOM BEIIIOJTHEH AeMITPUPYIOIHMi 3a30p.



Kamepa Mexy BepTUKAIBHOH CTEHKOH NPOQHMISL M CTEHKOM BCTABKH BBHINOJI-
HEHA ¢ BO3MOXHOCTBK) 00pa30BaHUs 3230pa MEK/LY YIOPHBIM ITPOIOJIbHBIM BRICTYTOM
BCTaBKHM W CTEHKOH Tipoduis and obecriedeHUs 3alpaBKH KOHIIOB MOJOTHA TOCpel-

CTBOM ILTIATENS.
CymHoCTh H300peTeHNs MOICHAEeTC YepTexxamu Ha ¢ur. 1 — 7.

Ha ¢ur. 1 npeacrasieH mpoduiib C TOPH3OHTATBHON CTEHKOH M MPUMBIKAIOIIEH

K HCH BEPTUKAIBHON CTEHKOH.
Ha ¢wur. 2 — o0t BM BCTaBKH.

Ha ¢ur. 3 — npoMexyTouHas mo3uLust GUKCaliy BCTABKU B MOJOCTU Ipoduis,

TIOKa3aHHOro Ha ¢ur. 1.
Ha dwr. 4 — Bup y3ma ¢pukcauuu B cOope.

Ha ¢ur. 5 1 6 — noka3aHbl IPOMEKYTOUHbIE TIO3UIIMH 3aMPaBKH LINATeJIeM KOH-

1IOB HATSDKHOTO MOJIOTHA B Y3€l (PUKCALHK.

Ha ¢ur. 7 — BuJl y37a QUKCALUH C OKOHYATEJIbHO 3aIlPABICHHBIMHE KOHIIAMH

HaTAXHOI'O NOJIOTHA.

Vien ¢ukcanuu 1 comepxuT Npo@uisb 2 U3 aTIOMHHHEBOTO CIlIaBa C TOPU30H-
TaNBHON CTEHKOM 3 M NMPUMBIKAIOWEH K Heil BepTUKAIRHOH CTEHKOH 4, obpasyromue
OTKPBITYIO NOJIOCTE 5, BCTABKY 6, Pa3MELLEHHYIO B OTKPBITOH MOIOCTH 5; MpoQuis 2
Ha BHYTpPEHHell ITOBEPXHOCTH BEPTHKAIBHOM CTEHKH 4 HMeeT IPonoibHOe pebpo 8, a
ero rOpPM30HTAIbHAs CTEHKA 3 HA BHYTPEHHEH MOBEPXHOCTH COAEPXKUT MPOJONIbHbIA
a3 9 s KpenncHus BCTABKH 6 B OJIOCTH 5; BCTaBKa 6 peficTaBiseT co60# npodus
U3 TUIACTHKA ¢ OpOAONabHBIMU cTeHKaMH 10, 11, 12 u umeer B ronepeyHoM CEYEHHH
dopMy TpeyroibHHKa ¢ BO3MOXXHOCTBH BOCIPHHAMATh MEXaHHHYECKHE HArpy3kK €O
CTOPOHBI ONOTHA 13 HATSHKHOTO MOTOJKA; HA HIDKHEH 16 KpoMke cTeHku 10 BcTaBky
6 BEITOJIHEH YIOPHKIi TPOIONBHBIN BHICTYIT 14 U3 yNpYroro Matepuaia, a Ha BepxHen
17 KpoMKe pa3MellleH ONOPHEBI TIPOJONBHBI BEICTYI 15 B BHJie IPOAOIKEHHS IIPO-
NONBHOM CTEHKY 11, a BepXHAS KpOMKa CTeHKH 12 BCTaBKU 6 cHabXeHa GUKCHPYFO-

UM TIPOAOTBHBIM V-00pa3HbIM BEICTYNOM 18; ONMOPHBIA MPOAOIBHBIH BRICTYI 15
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BCT4BKHY 6 BBITIOIHEH € BO3MOXHOCTBIO OIOPBI Ha NPO0JIbHOE peOpo 8 Ha BepTHKAND-
Hoil cTeike 4 mpoduns 2 ¢ OJHOBPEMEHHOH YCTaHOBKOH (UKCHPYIOLIETO MPONOIIb-
Horo V-o6pasHoro BeIcTyna 18 B MpoaoiabHOM Masy 9 ¢ obecrnedenneM ¢uKCalUH
BCTaBKM 6 B MosocTH 5 npoduis 2 ¢ obpa3oBaHreM kaMepsl 19 113 3anmpaBKu KOHIOB

20 nonoTHa 13 Mex 1y BepTHKanbHOl cTeHKoi 4 npoduns 2 ¥ ctenkoi 10 BcraBki 6.
Peanuzanus u300peTeHUs.

[penBapuTebHO M3rOTABIXBAIOT HIEMEHTHI Y3/1a QUKcALUH | HATHKHOTO 110-
noTHa. [Ipoduns 2 H3TOTABIMBAKOT M3 ANOMHHHEBOTO CIUaBa ¢ TOPH3OHTANILHOH
cTeHKoil 3 ¥ TpUMbIKaroleil K Hell BepTHKANTbHOH CTEHKOH 4, KOTOpbie 00pasyoT
MeXx 1y coO0 OTKPBITYIO IIOJI0CTb 5 MEXKY BHYTPCHHEH NOBEPXHOCThIO OPH30HTAJIB-
HOM CTeHKH 3 M BHyTpeHHel MOBEpXHOCTBIO BEPTHKANBHOM cTeHKH 4. Ha BHyTpeHHeH
NOBEPXHOCTH BEPTUKATHHON CTEHKH 4 BBIONHSIOT 11pOJ0bHOE pedpo 8, a Ha ropu-
30HTAIBHOH CTEHKE 3 Ha BHYTPEHHEH I0BEpPXHOCTH — IPOJOJIbHBIH 1a3 9 juist Kpere-
HWS BCTABKH 6, KOTOPYIO BHINOJHAKOT B BHIE IIPOQHUIIA U3 IJIACTHKA C NTPOIOJIbHBIMH
crerkamu 10, 11, 12 ¢ nonepe4HbIM cedeHHeM B popMy TpeyroibHHKA JUIS TTOBBILIC-
HHS KEeCTKOCTH s obecreyeHHs BO3MOKHOCTH BOCIPHHHUMATh MEXAHHWYCCKHC
HArpy3KH CO CTOPOHBI 10710THA |3 HaTskHOTO NoToNKa. Ha HukHew 16 KpOMKE CTEHKH
10 BHIMOJIHAIOT YIIOPHBIHA MPOJONBHbIHA BEICTYN 14 U3 ynpyroro Marepuana, a Ha BepX-
Heil 17 KpOMKe pa3MELAOT OMOPHbIH NPOJOJNLHBIA BRICTYN 15, KOTOpPBIH SBISETCS
NpOAODKEHHEM TPOAOJIbHON cTeHKH 11. BepXHiO KPOMKY CTCHKH 12 cuabxaroT
DHKCHPYIOLIMM IPOAOIbHBIM V-00pa3HeiM BhICTYoM 18, npu stom OMOPHBIA ITPO-
IOJIbHBIH BBICTYIT 15 BBITOMHSIOT C BO3MOKHOCTBIO ONOPBI HA IPO0JIbHOE pebpo 8 Ha
BEPTUKAIBHOM CTEHKe 4 M OJHOBPEMEHHOW yCTaHOBKOH (GUKCHPYIOLIETO NTPOOOJIb-
Horo V-oGpasHoro BeicTyna 18 B npoponbHOM nasy 9 npoduns 2 nns (buKcaluu
BCTABKH 6 B MOIOCTH S TIpoduns 2 ¢ obpa3oBaHueM KaMepbl 19 amnst 3anpaBKH KOHIIOB

20 noioTHa 13 Mex Iy BepTHKanbHo# cTeHkoi 4 mpodus 2 u cTeHko# 10 BCTaBKH 6.
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[lnactux mpodHnst BCTaBKM 6 M3roTaBauBaoT, Hanpumep, u3 I1BX, a ynpyrui
MAaTepHAas YIIOPHOTO NPOJONBHOrO BEICTYNA 14 BHIMOJHAIOT, HAIIPUMEP, U3 TIOMHYpe-
‘TaHa C 3aJJaHHLIMH YIIPYTHMH XapaKTEpPUCTHKAMHU, B YACTHOCTH, HalIpUMeEp, ¢ TBEP/O-

c1er0 Sha = 75 — 95 enunuy no lopy.

TTpononeHbie crenku 10, 11, 12 BcraBKH 6 BBIMOJIHSIOT C BHYTPEHHEH HE 3a-
MKHYTOH Hoj0cThio 21, MMerowleil B MonepeyHoM cedeHur (GopMy TpeyroJbHHKa,
HalpuMep, MPSIMOYTONBHOIO TPEYTOJILHUKA, YTO MOBRILIAET KECTKOCTH BCTABKHU 6, a
MEXy CTeHKO#H 11 B cTeHKo#l 12 BBINOIHAIOT AeMN(HpPYIOLIHi 3a30p 22, 4T0 obecme-
YMBAET JIEPKOCT MOHTA4 BCTABKH 6 B MOJOCTH 5 Npoduis 2, 3a cYeT yIpyroro s3a-
UMO/IeHCTBHS DTHX CTEHOK JIPYT C JPYIOM, a TaKKe TO3BOJIACT PETyUpOBaTh BEIH-

unHy 3a30pa 23 MexXIy ynpyruM ynopom 14 u crerkoi 4 npoduns 2 (cM. ¢ur. 3).

Kamepy 19 Mex1y BepTUKaIbHON CTeHKOH 4 mpoduis 2 U CTEHKOH 10 BcTaBKU
6 BBITIOJHAIOT C 3230pOM 23 MEXTy YIIOPHBIM MPOJONBHBEIM BRICTYIIOM 14 B3 yrpyroro
Matepuana u cTeHKkol 4 npoduns 2 aas obecreueHns 3anpaBKu KOHIOB 20 nmonoTtHa

13 mnarenem 24 (cM. ¢wur. 6).

Jlasiee, B mpollecce YCTpPOHCTBA HATSHKHBIX TIOTOJIKOB MPOU3BOAAT cOOpKy y3ma
kpemienus 1. Jljisg 3Toro ycTaHaBIHBAIOT TPOQKIIL 2, KOTOPBIH CTAHAAPTHBIMA METO-
JIaMH, B 3aBUCHMOCTH OT MPOEKTa, 3aKPEJisiFOT MOl pa3NMYHBIMH yriIaMi Ha BEPTH-
KaNbHbIX, FOPH30HTAIBHBIX, HAKIOHHBIX MOBEPXHOCTAX (HA 4epTexe He HOKa3aHo).
3aTeM B OTKPhITYIO HOJIOCTH 5 MOHTHPYIOT BCTaBKY 6 B IOCIEA0BATEILHOCTH KaK I10-
Ka3aHo Ha ¢ur. 3 ¥ 4, IpU 3TOM NPONONBHBIA BRICTYII 15 BCTaBKH 6 yCcTaHaBIHBAIOT
HAa MPOAOIBHOE pedpo 8 Ha BHYTpEeHHEH 11I0BEPXHOCTH BEPTHKAJIbHOH CTEHKH 4 TIpO-
bHTs 2 ¥ O/IHOBPEMEHHO, CKHMAas yNOPHBIA IIPOAIONBHbIN BBICTYII 14 u3 ynpyroro ma-
Tepualia ¥ BbIOMpas AeMudHpyoOIuMi 3a30p 22 MeKAy CTEHKaMu 11 u 12 BcTaBku 6,
(GUKCHPYIOT B Mase 9 3alleNKiBaHUEM IIPOAOIIbHBIA V-obpa3sHbIii BelcTyn 18 Ha ropu-

30HTAILHOH cTeHKe 3 npopuns 2.

B cobpaunbil TakuM 00pa3om y3em KpemieHus | 3anpaBisioT KOHIBL 20 mo-
notHa 13 (cM. ¢ur.5, 6) ¢ IOMOIIBK TOHKOr0 METAVIMYECKOrO LIMATENA 24 nporal-

KHBas HX depe3 3a30p 23 B 3aKphITYIO Kamepy 19 Mexny BEPTHKAIbHON CTEHKOH 4



npoduis 2 u creHKod 10 BCTaBKM 6, 1IpH 3TOM OTXKHUMAIOT YIIOPHBIH 1TPOJIOJIBHBIA BBI-
ctyn 14 us ynpyroro Matepuana. [locne 3anpaBku koHuoB 20 nojgotHa 13 mmnarens 24
U3BJEKAIOT U3 KaMepbl 19 u Onarogapst yIpyruM CBOMCTBAaM YNODPHBIH MPOXOJIBHBIN
BrICTYN 14 HanexHO npxuMaeT KoHIE! 20 nonoTHa 13 K HUXKHEH KPOMKE C BHYTPEH-

Hell CTOpOHEI cTeHKY 4 mpoduis 2 KaK mokazaHo Ha dur. 7.

HanexHocTs ¢ukcanud KoHLOB 20 nosnorHa 13 oOecne4MBaeTcsi BHICOKHMH
YIPYTUMH CBOHCTBAMH YIIOPHOTO NPOJOIBLHOrO BICTYNA 14 U3 MOMypeTaHa ¢ TBep-
nocTeio Shy = 75 — 95 equuun no Lllopy, KOTOpBIM, OIHAKO, HE OFpPaHHYEH BLIOOD

MoA0GHOTO YIIPYroro Matepuaia s eneil nzodperenus.

Pa3paboTaHHas KOHCTPYKIHMA y3la QHKCAllMH HATSHKHOTO MOJIOTHA [103BOJIAET
u30exarts ocnabiieHre KpencHUs B HeM TI0JIOTHA 13 py CUIIBHOM Xape, TaK Kax Me-
TAUIMYECKHH 3NEMEHT — IIPOHObHBIH NpoduIib 2 U3 ATIOMUHMS HE TEPSET CBOU CBOM-
CTBA IIPH NIOBBIIIIEHHH TEMIIEPATYPLIL, IPH 3TOM BCTaBKa 6 obecrieynBaeT aBTOMaTHYE-
CKHil 32)KHM TI0JI0THA 13 3a cuer ympyroro mpoaosisHoro Beictyna 14. Kpome roro,
KOHCTPYKILHA y37a JI0IyCKaeT pa3bopKy M, TEM CaMBbIM, OBICTPbIH JTEMOHTaX [OJIOTHA
13 HaTsHKHOIO MOTOJKE, YTO MPAKTHYECKH HEBO3MOXHO BBIMOJHUTE MPU MUCNOIb30Ba-

HHH IIPpOTOTHIIA.

N306peTenune pacuiupsieT chepy NPUMEHEHHS TEXHOJIOTHH KIUIICOBOTO MOH-
Ta)ka, KOTODBIH sABIseTcA «OecIIOBHBIMY), TaK KaK IOCNe 3aBepileHust Bcex pabot
MeXIy MOJIOTHOM | CTeHOH He obpa3yeTcs 3a30p U, CIIEAOBATENIBHO, HCKIIOUaEeT A 110~
TpeOGHOCTL B NPHMEHEHHH JOMOJHUTEILHOIO 3aKpPhIBAIOIIECrO JEKOPaTUBHOIO Ipo-

bus.
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dopmyna uzobpeTeHHA

1. V3en ¢uxcamuu (1) HATHKHOTO MONOTHA, COAEPXALMA NPOGHIIL (2) C ro-
PH3OHTANLHOM cTenkoH (3) u MpUMBIKaIOLIEi K Hel BEPTHKAIbHOM CTEHKOH (4), KoTo-
pbie 00pa3yrOT OTKPAITYIO MOJOCTh (5) MEXAY BHYTPEHHEH TOBEPXHOCTBIO IOPU30H-
TanbHOI cTeHKH (3) ¥ BHyTpeHHeH TOBEPXHOCTbIO BEPTUKAIBHON CTEHKH (4), a TaKkxKe
BCTaBKy (6), pa3sMEILEHHYIO B OTKPBITOH NOJNOCTH (5), OTAHYAMIMICS TeM, YTO Ipo-
uIb (2) U3TOTOBJIEH U3 ATFOMHHHEBOTO CIJIaBa, IPH 3TOM Ha BHYTPEHHEH MOBEPXHO-
CTH BEPTHKAILHOM CTEHKH (4) BBIIOJIHEHO NIPON0JbHOE pebpo (8), a ropu30oHTAIBHASA
cTeHKa (3) Ha BHyTpeHHel NOBEPXHOCTH UMeeT NPOAObHbIH a3 (9), KOTopble BBINOJI-
HEHBI ¢ BO3MOXXHOCTBHO KperieHHs BcTaBku (6) B rtosocTu (5); BecTaska (6) BoiMOTHEHa
B BHJe NpoUIs U3 IJIACTHKA ¢ NPOAoIbHBIMH creHkamu (10, 11, 12) umeromero B
NOINEepPeYHoOM CeYeHUH (OpMy TpPeyrojbHUKA C BO3MOXKHOCTBIO BOCTIDHHHMATh MEXa-
HMYECKHE Harpy3KU CO CTOPOHBI 110J10THA (13) HaTsDKHOTO MOTOJKA, IIPH 3TOM Ha HWXK-
He#l (16) kpoMke cTeHkH (10) BBIMOIHEH YIOPHbIH IIPOJ0JLHBIA BBICTYI (14) U3 ympy-
roro MaTepuaa, a Ha BepxHeii (17) KpoMKe pa3MelleH ONOPHBIA TPONOTBHBIH BHICTYTI
(15) xak npoaoIKeHHe NPoaoibHOR cTeHKH (11), 2 BepXHss KpOMKA CTEHKH (12) cHab-
JKeHa (GUKCHPYIOLIHM [IPOAOABHBIM V-00pasHbIM BeICTynOM (18), mpuieM OMOPHbIH
TIPOAOJIbHEIH BHICTYI (15) BBINOJIHEH ¢ BO3MOXHOCTBIO ONIOPBI HA MPOI0JIbHOE pedpo
(8) Ha BepTHKANBHOH cTeHKe (4) ¢ ONHOBPEMEHHO} yCTaHOBKOH UKCHPYIOLLETo Ipo-
nonpHOro V-oGpassoro seictyna (18) B npononsioM nase (9) npoduns (2) ¢ odecmne-
yeHHeM (UKcalyd BCTaBKM (6) B monocTH (5) npoduns (2) ¢ obpazosaHHEM KaMepbl
(19) ans 3anpapky kKoHUos (20) nonoTHa (13) Mekay BEPTHKAILHOH CTeHKOH (4) npo-
¢us (2) u crenxoii (10) BecraBku (6).

2. Vsen(l)kpemneHus o n.1, OTIHYAIUIHHACS TEM, YTO IJIACTHK npoduis
BCTaBKH (6) H3roToBNeH, HanpuMep, 13 [1BX, npu sToM ynpyrii Matepuan yrnopHoro
NpOAOJBHOTO BhICTyNa (14) BBINOJHEH, HANPUMEP, U3 MONKMYPETAHA ¢ 33JaHHBIMH
YIIPYTUMU XapaKTePUCTHKAMH.

3. Vsen (1) kpennenus no n.l, orauuaomMiicss TeM, YTO NPOAOJBHBIC

crenku (10, 11, 12) BcTaBKH (6) BBITOJHEHBI C BO3MOXKHOCTBIO 00pa3oBaHHs BHYTPEH-



Hell He 3aMKHYTO# 110ocTH (21), MMerolell B onepeyHoM CeYeHHH HopMy Tpeyrob-
HUKa, HAIPHMeEp, IPAMOYTONBHOrO TPEYroJibHHKA, B KOTOPOM MeX Iy CTeHKo# (11) u
crenkoii (12) BeIIONHEH jieMudupyoLuii 3azop (22).

4. Vsen (1) xpennenus mo n.l, oTauuarommiica tem, 4to kamepa (19)
MEXKIy BEPTHKAIBHOM cTeHKoM (4) mpoduns (2) u cTenkoi (10) BcTaBky (6) BBITION-
HEeHa ¢ BO3MOXKHOCTBIO 00pa3oBaHud 3a30pa (23) MeXAy yIOPHBIM [TPOAOJBHEIM BbI-
crymoM (14) u3 ynpyroro Matepuaia u crenkoif (4) mpoduns (2) ni1s obecneueHus

3anpaBku kKoH10B (20) nonotHa (13) mocpencTom wnarens (24).
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