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1. MeToauka npoeKTHPOBAHHS NMPOLECCOB BbIIABJIUBAHUSA

AHanu3 u 000011eHIe OTbITa TEXHOJOTNYECKON MOATOTOBKH, B TOM YHUCIIE U
B ycnoBusax s3kcruryatauud CAIIP, co3naroT BO3MOXKHOCTH [UIsl MpPEeACTaBICHUS
paboThl TeXHOJIOra B BU/I€ KOMILJIEKCa B3aMOCBS3aHHbIX ATAllOB IPOEKTUPOBAHMUS,
BBITNIOJHSEMBIX B OIpe/eJIeHHONW MOCIeA0BaTeIbHOCTH HE3aBUCHMO OT crocoda
neOpMUPOBaHUS U TUTIOpa3Mepa MOKOBKH.

Hay4yHo-meToaudeckue NPUHLUIBI COBPEMEHHBIX METOAUK IMPOSKTUPOBAHUS
TexHonorudeckux mpoueccoB (TTI) Oa3upyroTcs Ha KOHIEMIUH TPYHIIOBOTO
METOJa OpraHu3aluy IPOU3BOACTBA ACTajled U CUCTEMHOM IOAXOJE K PEIICHUIO
nocTaBiieHHbIX 3afad. CyIIHOCTb METOAMKM IPUMEHUTENIBHO K pa3paboTke
TEXHOJIOTMYECKUX MPOLECCOB M3rOTOBJIEHUS TOYHBIX OOBEMHBIX 3arOTOBOK
BBIJIaBJINBAHUEM IIOSICHSETCS YCOBEPILIEHCTBOBAHHOW CXEMOM IPOEKTUPOBAHUS
npoueccoB (puc. 1) B MeToauke MpOeKTUPOBaHHS TEXHOJOTUYECKUX IPOLIECCOB
BBIIABJIMBAHUs  BBIJEJIEHbl CEMb  OCHOBHBIX  OJTallOB  IIPOEKTUPOBAHUS,
uHpopMallMOHHOe obecriedeHre U cucTeMa Mojeled, KOTopble HEOOXOAUMBI IS
BBINOJIHEHUS OTUX 3TAIlOB.

Ha mnepBom »srane npoextupoBanuss TII BBIIONHAETCS KOHCTPYKTOPCKO-
TEXHOJIOrMUYecKas Kiaccupukalus netanel, aHaJlu3 UX TEXHOJIIOTUYHOCTH, a TaKkxKe
YCIIOBUH TPOUM3BOJACTBA M YPOBHS 0a30BBIX TexHOJOTHH. B coctaB mcxomHOi
uHpopMaly, HeoOXOIUMOM UIsl KiacCUpUKaLWK, BXOAST YepTexkH HeTanell u
CBEJIeHHs O T[porpaMmax BbIIIyCKa, 0a30BbIX MpoLeccax M  COCTaBe
TexXHoJoruyeckoro oOopynoBanus. Ha »3Tom »3Tame HeoOXOAMMO OLIEHHUTH
BO3MOXXHOCTH H3TOTOBJICHUS] KaXXIOW JEeTajld BBbINABIMBAHUEM U YAAIUTH T€
JeTaJIU, KOTOPBIE€ BBIAABIMBAHUEM HEBO3MOXKHO U3TOTOBUTh.

Bo3MoxHOCTB U3rOTOBIIEHUsT  JeTanei crnocobamMM  XOJOJHOTO
BbI/IaB/IMBAaHUsl OLIEHUMBAETCS C IIOMOIIbIO 0a3 OrpaHMYeHUH, CcoJepKalX
YIPOIIeHHbIE pacueTHbIE COOTHOIICHUS U (MJIM) PeKOMEHIAINH 110 OMpPeIesICHHUIO
3HaUeHUN  MpelebHBIX  NapaMeTpoB,  KOTOpble  OdepuMBaOT  00JacTb

pamnoOHAJIBbHOTO IIPUMEHEHHUA TEXHOJOIMIECKNX CIoco0oB BblJaBJINBaHMA.



Bropoii stanm - pa3zpaboTka anbTepHaTUBHBIX BapuanToB TI1 m mx anamus. K
UCXOAHON MH(MOpMaLKK, HEOOXOUMOW sl peajn3alii 3TOr0 dTara, OTHOCUTCS
KJIacCU(UKATOP TEXHOJIOTMYECKUX CIOCOOO0B, CBEACHUS O THUIOBBIX Ipolieccax
BbI/IaBIIMBaHMs, 0a3bl XapaKTePUCTHK 00OPYIOBAHUS U IITAMITyeMbIX MaTepHUaoB.

Jlnst psina pacmpocTpaHEHHBIX THUIIOBBIX OINepaluid U JeTaneil pacueTsl
CUJIOBBIX PEXHMOB BBITIOJHSIOTCS MO TOATOTOBJIEHHBIM aHAJUTUYECKUM U
CTAaTHUCTUYECKUM MOJIENISIM U PacueTHBIM MTPOTrpPaMMaM.

Tperuii »>Tanm - omnpeneleHWe CHUCTeMbl KpUTEpUEB JJsi  OLEHKH
3¢ (HeKTUBHOCTH albTepHATUBHBIX MporeccoB. Mcxomuoit wuHpopMmarueit s
3TOTO 3Tama CIyXHUT OO0OOIIeHHas cucTeMa I[oKazarene 3(QeKTUuBHOCTH
TEXHOJIOTHA M 0aza METOJOB NPHUHATHS peIIeHUN, a Takke O0O0O0OIIeHHbIe
MPUHITUIIBEI  BBITIOJIHEHUSI TEXHOJOTUH OOBEMHOW ITaMIOBKH. JIJis oOIeHKH
3¢ PEeKTUBHOCTH TMPOIECCOB BBIIABIUBAHUS CHUCTEMa COAEPKUT OOOOIIEHHBIE
KpUTEpUU: 3aBepIIEHHOCTh  (QopMooOpa3zoBaHusl  JeTayei, JaBJICHUE
nedhopMupoBaHus, CTeneHb Hedopmaruu, ->SKoOHOMHUYecKas 3(PQGEeKTHBHOCTD.
YacTHble KpUTEpUM OIIEHWBAIOT KOJUYECTBEHHO C IOMOIIBI0O MOjeseil pacuera
SHEPrOCUJIOBBIX NIaPAMETPOB, ITOKA3aTeNIel KayecTBa AeTalle.

YeTBepThIii dSTan MPOSKTUPOBAHUS - BBIOOp Haumbosee 3(deKTUBHOrO
BapuaHTa TEXHOJOTUYECKOro IMpollecca - peaju3yeTcss C HCIOJIb30BaHUEM
YCTaHOBJIEHHBIX KPUTEPHEB OLIEHKH.

IsaTelii 5Tan - pa3paboTka TeXHOJOTrMYecKoro mpouecca. OnTuMaIbHBIM
pelieHrMeM 3a7ad JaHHOTO JTama SBISETCS WX BBINIOJHEHHE Ha MEPCOHAIBbHBIX
KOMITbIOTEpax B JUAIOTOBOM pexume. [Iss MpOoeKTUpoBaHHS TEXHONOTUH (U
OCHACTKH) co3aanbl coBpeMeHHbIe cucteMbl CATTP TT1, a5 KOTOphIX HEOOXOAUMO
NonoJHeHne WHGOpMalMOHHOW ©0a3pl W co3laHuWe MOJIyJied  pacyeTa,
MO3BOJISIIOLIMX PACIIUPUTH KPYT TPOSKTUPYEMBIX MPOIIECCOB.

Ha mecTom sTane ocyiiecTBisercs AeTalbHas pa3padoTKa TEXHOJIOTUYECKON
OCHacTKH. B kauecTBe MCXOnHOW MH(OpMAaLNK HCTOIB3YIOTCS KiIacCUu(PUKATOPHI
MITAMIIOB ¥ CMEHHBIX HWHCTPYMEHTOB, B T.4. C pa3beMHBIMH MaTpULIAMH,
COBpEMEHHBbIE KOMITBIOTEPHBIE CHCTEMBI MPOEKTH-POBAHMS IITAMIIOB, a TaKXke

HOPMATUBHYIO U METOIUYCCKYIO NOKYMCHTAIULO.



3aBepmiaromuii  ceAbMOM 3Tam COOCTBEHHO OTHOCHUTBCS HE CTOJBKO K
MIPOEKTHBIM paboTaM, a COCTOMT B He0OX0AMMO# (Ha HBIHEIIIHEM YPOBHE Pa3BUTHSI
U pacmpoCTpaHEeHHsT TEXHOJOTHH  XOJOJHOTO  BbIJAaBIMBAHMS)  OIBITHO-

HpOMBIIHJ'IGHHOﬁ OTpa6OTKe TEXHOJIOTHH, a TaKXKC UCIIBITAHUHU OCHACTKH.

[Eom— =

Puc.1.1 - Anroputwm paspaboTku TexHonornveckux mpoieccos (TIT)
XOJIOJTHOTO BbIJABIMBAHHSI



2. Ilonst nomyckoB
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Puc. 2.2. CxeMBbl HOMNeH JOMYCKOB IOCAIOK:

a — ¢ 3a30poM; § — HATATOM; B — IIEPeXOHOI
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3. ¥3ib1 ¥ JeTaJH IITAMIIOB

[Ipu BceM pazHOOOpa3vK TUIOB IITAMIIOB OOJIBIIMHCTBO U3 HUX UMEIOT HEKOTOPOe
KOJIMYECTBO OJHOTUITHBIX JieTallei, CXOAHBIX [0 Ha3HAYEHUIO U KOHCTPYKUUHU. J[7st
YOPOILIEHUSI TPOEKTUPOBAHUS, W3TOTOBJIEHUS, DJSKCIUIyaTalMd W pPEMOHTa
LITaMIIOBOW OCHACTKW OJHOTHUIIHBIE Y3JIbl U I€TalId HOPMaAJIN30BaHBI.
HopMmanuzanus cokpaiiiaeT HOMEHKJIATypy OBICTPOU3HAIIMBAIOIINXCS JieTallei
LITAMIIOB, pPaclIMpsieT BO3MOXKHOCTH B3aMMO3aMEHSIEMOCTH JIeTallei, CHUKaeT
MOTPeOHOCTh B INTaMmIax, IIOBHIIIAET HANEKHOCTh WX padOTHI, COKpalaer
pacxo/ibl Ha IITaMIOBYIO OCHACTKY U YCKOPSET €€ U3rOTOBJICHUE U PEMOHT.
PazpaboTka koMIuiekca HOpMajiedl MallMHOCTPOSHUS Ha ILITAaMIIOBYIO OCHACTKY
MO3BOJIMJIA PE3KO COKPAaTUTh HOMEHKJIATypy Y3JIOB U JeTajedl MITamMIoB WU
U3TOTOBJIATH IITAMIIBI, B KOTOPBIX 10 80% neranelt HopMain30BaHo.

Huxe paccmarpuBaroTcst Haubosee MMpoKO MPUMEHseMble TUIIBI Y3JI0B U AeTalei
IITAMIIOB [IJI1 XOJIOJAHOW IITAaMIOBKHU W3 YHUCla MPEAyCMOTPEHHBIX HOPMAasiMU
MaIlIUHOCTPOEHUS.

bjoku mrammnoB npeACTaBIIAIOT c000# KOMIIJIEKTHI BEPXHUX INIAT WU HUKHHUX

OCHOBaHWI LITaMIIOB, CBS3aHHBIX HATPABISIOUIMMHU YCTPOWCTBaMHU (KOJOHKAMH,
ITaHKaMH).

broku ObIBatoT dWamie Bcero ¢ JABYMS HalpaBIAIOMIAMU  KOJIOHKaMH, C
IMaroHabHBIM, 3aJHUM WJIM OCEBBIM pacloyiokeHreM KoJoHOK (puc. 3.1). [lns
LITAMIOBKUA KPYMHBIX WM OCOOEHHO CIIOXKHBIX U TOYHBIX JI€Tajell W3rOTOBJISIOT
0JIOKHM Ha TpeX W 4YeTbIpeX KOJOHKaX. B HEKOTOPBIX cilydasX U3rOTOBJISIOT OJIOKU
CO BCTPEYHOM 3alpecCOBKOM KOJOHOK —OJIHA KOJIOHKA 3aIllpecCOBBIBAECTCS B
HIOKHIOIO TIJTUTY, ApyTas — B BEPXHIOIO, YTO MO3BOJISET NepeTaunBaTh IITaMIl 0e3
pazbopKH.

HuxHIOI0 U BEepXHIOKO IUIMTHI OJIOKOB OTJMBAIOT W3 YyryHa WM U3 CTajH.
Hanpasnsrompye KOJOHKM W BTYJIKH JE€JAlOT W3 HU3KOYTJIEPOAUCTOM CTalu C

[HeMeHTalluel U 3aKaJIKon
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Puc. 3.1. Hopmanuzoearnwvie b6aoxu uimamnos. a — ¢ TUaroHajJbHbIM
pacmoyiokeHrueM KOJIOHOK, O — € 3aJJHUM PacIiojoKeHUeM KOJIOHOK, B — C
OCEBBIM paCIIOIOKEHUEM KOJIOHOK; 1,3-Hamnpasnstomue KOJoHKH, 2, 4 —

HallpaBJIAOIIKUE BTYJIKH, 5 - BEPXHAA IJIUTA, 6 — HWKHSS TIATA

B kpynHOcepuifHOM M MaccoBOM IMpPOU3BOJACTBE ISl pabOThI Ha OBICTPOXOIHBIX
nmpeccax W3rOTOBJSIIOT YHUBEpCalIbHbIE OJIOKU ISl pa3AedUTeNbHbIX LITAMIIOB Ha
KOJIOHKax C LIAPUKOBBIMHU HAaIpaBISIIOMIMMU. 110 CpaBHEHHIO CO CKOJNB3SIIUMU
HaNpaBISIIOIIMMHE Yy [IAPUKOBBIX HAIPaBISIOUIMX Ooliee JErKWil XOJA, OHU He
HArpeBaroTCs MpY OONBLINX CKOPOCTSIX IITAMIOBKH, MMOYTH HE M3HAIIMBAIOTCS U
obecrieuynBarOT OOJBIIYI0O TOYHOCTh HampasieHus. lllapukoBbie HarmpaBisioLIHe
nocje cMa3KH Ipu coopke OJ0ka He TpeOYyIOT TOMONHUTENEHONW CMa3KH B TeUSHHE
HECKOJIbKMX MECSIIEB paOOTHI.

YroObl oOecreynTh HE3aBUCHUMOCTh TOYHOCTH pPAaOOThHI INTAaMIa OT COCTOSHHUS
HANpPaBISIOMIMX TON3yHa Mpecca B OJIOKax € MIAPUKOBBIMU HAIPABISIFOIINMH,
MPUMEHSIOT XBOCTOBHUK C «IJIaBAIOIIMM» KPETJIEHUEM K BEpXHEH TInTe.

IlakeThl IITAMINOB SBIISIOTCS BECPXHUMHU W HHWKHHUMH KOMIIJICKTaMHU ,Z[eTaJIeﬁ

MTaMIIOB M COCTOAT H3 MNPAMOYTOJIbHBIX (I/IJ'II/I prrJ'IBIX) CTaJIbHBIX IIJIAaCTHUH,
HECyIUX IIYAaHCOH, MaTpuly, CbEMHUK U IOPYIruc ACTalid. IlakeTsl sBISIOTCS

3aroToBKamMm IITaMiia. HOI[O6paHHI>Ie Imo pasMepy AcTajird, OHH JakoT



BO3MOXXHOCTH OBICTPO CO37aTh Ha 0a3e HOPMAaJIM30BAaHHOTO OJIOKa JIFOOOH IITamIl,

W3rOTOBMB K HEMY IyaHCOH, MaTPHUIly U CheMHHUK HY>KHOTO MPOQUIIS.
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Puc. 3.2.Hopmanuzosannwvie nakemsi uimamnos:.

a — TIaKeT pa3eNIUTEIBHOTO IITaMIla ¢ HEMOABM)KHBIM CheMHHKOM, O — IaKeT
pa3eauTebHOrO MTaMIa ¢ BepxHuM npwwxumom; 1, 9, 19, 20, 21 —sunTHI, 2, 8,
17, 22 —mmudTs, 3, 10, 16 —nonkimagnbie TUIMTKH, 4 — IMyaHCOHOIEpXKaTelb, 5
— CheMHUK, 6 — maTpwuia, 7 — rumta HwkHSA, 11 — matpuna, 12 — maHka
Hampapjsomas, 13 — mnpwkuM-cbeMHMK, 14 — mnonkmanka, 15 —
myaHCOHoJiepkaTeNb, 18 —xononka

[TakeThbl pa3faenuTeNbHBIX IITAMIIOB (BBIPYOHBIX, TPOOUBHBIX, MOCIEA0BATEIHLHOTO
JEWCTBUS U T. I1.) U3TOTOBIISIIOT C HEMOABMKHBIMUA CheMHUKaMu (puc. 3.2,a) U C

BEPXHUM IpKuMoM (puc. 3.20).

HanpaBasitomue  yerpoiictBa.  Hanpasnsromye  KOJOHKM M BTYJIKH

o0ecreurBalOT HallpaBieHNue BepXHEH YacTH IITaMIIa 10 OTHOIICHUIO K HUXKHEH U
YOPOLIAIOT HAJAAKY LITaMIla Ha Mpecce.

Hampasnsromiye KOJOHKH pacrojararoT B [ITaMIle TaKuM 00pa3oM, YTOOBI OHU He
MelIany yKJIaJKe 3aroTOBOK U yJaJleHHI0 OTIITAaMIIOBAaHHBIX JAeTalie, a Takke He

NpEeJCTaBIsIA OMACHOCTH IS PyK pabotaromero. Jnuny Brynok (puc. 3.3, a)



JIeJIaloT TaKoi, 4TOObI MPU BEepXHEM MOJIOKEHUM TMOJ3yHa BTYJKAa HEe CXOAuia C

KOJIOHKH.

Puc. 3.3.Hanpasnarowue demanu wiumamnog. a —BTynKa, 0 — riaakas KOJOHKa,

B — CTyIIeHYaTasd KOJIOHKa, I' — LHapI/IKOBBIﬁ Yy3¢CII

Yame Bcero NPUMEHSIOT INIaJKWE LWIMHAPUYECKHUE KOJIOHKM OJMHAKOBOIO
JraMeTpa B 3allpecCcoBbIBaEMOM U Hampasistoliei yactu (puc. 3.3,0).

JIns KpymHBIX INTaMIIOB M B TeX CiIydasX, KOTJa IelecoO0pa3HO BBIMOJIHATH
CMIapEHHOE pacTaurMBaHHE OTBEPCTHUM MMOJ KOJIOHKM M BTYJKH OJHOBPEMEHHO B
BepXHeW W HWKHE! TUINTaX [ITaMIia, MPUMEHSIOT CTyTleHYaThie KoJoHkH (puc. 3.3,
B). B »TOM ciiyuae nmameTp 3ampeccoBBIBAEMOM YACTH KOJOHKH JIOJDKESH
COOTBETCTBOBATh HApyKHOMY TUaMETpy Halpabiisitolleid BTYJKUA. Takod crocod
obOecrieunBaeT Oojiee TOYHOE HaIpaBIeHWE BEepXHEW 4YacTH INTamma IIo
OTHOLLIEHUIO K HWXKHeH, ympolaeT W YCKOpsSeT BBINMOJIHEHHEe paboT Mo

HU3TOTOBJICHHUIO OTBepCTHfI MO HAIIPABJIAOIIUE ACTAIHN.

B mrtammax aiis netaneil, H3roTOBISIEMbIX ¢ OOJBIION TOYHOCTBIO, IITAMITaX
Ha OBICTPOXOJHBIE MpPECChl, ¢ BCTaBKAMHU W3 TBEPIbIX CIUIAaBOB, a TaKXe B
3aYMCTHBIX IITaMIlaX MPUMEHSIOT IIapUKOBbIe HAMpaBISIONINE YCTPOWCTBA,
obecrieunBarolve IUIAaBHBIA XO0A W Oe33a3opHoe HampasieHue (puc. 3.3, 1).
[IlapukoBbIe HAMPaBISIOMIKE Y36l MOTYT OBITh YCTaHOBJICHBI KaKk B BepXHEH, Tak
U B HIOKHeH 1uinTe 610ka. YToOBI MOXKHO OBLITO 3aTayMBaTh 3epKajo MaTPUIbI WU
pabouuii Topelr; mMyaHCOHa 0e3 pa30OpKH IIITaMIla, MIAPUKOBBIC HAMPABIISIONINAE

YCTaHaABJIMBAIOT IIONIAPHO: OIUH B BEPXHEH IIJIUTE, IPYrON — B HIKHEN.



XBOCTOBHKH. I[J'IH BC€X THIIOB OOBIYHBIX M  OJIOYHBIX mITaMIIOB,

MpeIHa3HAYCHHBIX ISl pa3elUTEIbHBIX OTepalnii, MPUMEHSIOTCS THUIIOBBIC
XBOCTOBHKH ¢ OypTukoM (puc. 4.4a). XBOCTOBHK 3TOIO THIIA 3alPECCOBBIBACTCS B
3apaHee pPacTOYEHHOE OTBEPCTHE BEpPXHEW IIUTHI. B HEKOTOPBIX Cilydasx, Korua
TpeOyeTrcss ocobas TOYHOCTh IIEHTPUPOBAHMS IITaMIa, XBOCTOBUK IIOCIIE
3alpPECCOBKH B TUTHTY JOMOIHUTEIBHO MPOILTH(OBBIBAIOT B cOOpaHHOM Bue. [lis
BBITSKHBIX W THOOYHBIX IITAMIIOB C HAIIPABIISIFOIUMHU KOJIOHKAMHU TIPUMEHSIFOTCS
XBOCTOBUKH C pe3pboii (puc. 3.4,06), a B KPYIHBIX IITaMaXx — ¢ pe3b0oil u
oyptukom (puc. 3.4,B). B KpyIHBIX IITaMITax ¢ HAPABISIOMUMHU KOJTOHKAMH, TIe
XBOCTOBUK CIIYXHUT IS IIEHTPOBOW YCTAaHOBKM, WJIM B INTaMIax, TAe IO
KOHCTPYKTHUBHBIM COOOpaKCHHSIM Hellb3sl IPUMEHUTh XBOCTOBUKH JIPYTOro THIIA,
UCITOJIB3yeTCsl KOHCTPYKIIASI XBOCTOBHUKA, TIOKa3aHHas Ha puc. 3.4,T. XBOCTOBUKHU
JUIss BUHTOBOTO KpEIUICHHWsI TyaHCOHA BBITSDKHBIX INTaMnoB (Korma IyaHCOH

3aKpeIIseTCs HEMOCPEICTBEHHO B XBOCTOBHKE) MTOKa3aHbl Ha puc. 3.4, 1.

Puc. 3.4.Xeocmosuxu x wumamnam’ a — ¢ OypTuKoMm, 6 — ¢ pe3p0oif, B — ¢
OypTHKOM 1 pe3b00ii, I — C KpeIIeHHeM BUHTaMH, ] — XBOCTOBHK JIJIsI
BUHTOBOTO KpeIlJICHHsI TyaHCOHA, € — CaMOYCTaHaBIMBAIOIIUICS («TITaBalOIINIi»)
XBOCTOBUK, % — BUJIbYATHI XBOCTOBHUK, 3 — MEPEXOTHONU XBOCTOBUK, U —

nepexoaHas BTyJIKa



[Ipr BBIpe3aHWM TOHKOJMCTOBBIX MATEpUANIOB TPU MEIKOH M TOYHOM
IITaMIIOBKE B BBIPYOHBIX IITaMIaX KOMOMHHUPOBAHHOTO JEHCTBUS M B IITAMIIax C
TBEPJIOCIIIIABHBIMH ITyaHCOHAMHU M MaTpHUIIAMH, a TakKe B OJIOKaX C IIapUKOBBIMH
HAMpaBISIIOIIMMI ~ TIPUMEHSIOTCSL  caMOyCTaHaBJIMBatolecs  («iaBaromime)
XBOCTOBUKH €O chepuueckum BkianbiimeM (puc. 3.4,¢). [us Tsokenbix paboT B
rMOOYHBIX INTaMIax MPUMEHSIOTCS BWJIbYAThle XBOCTOBUKHM KOHCTPYKIUH,
nokasanHoit Ha puc. 3.4, k. [Ipu ycraHOBKe IITAMIIOB Ha TPECCHI, MMEIOIIHE
Jpyrue pa3Mepbl OTBEPCTHS B IOJ3YHE ISl XBOCTOBHMKA IITAMIIA, MPUMEHSIOT
nepexoaHble XBOcTOBUKH (puc. 3.4,3) WK NepexoHble pa3pe3Hbie BTYJIKU (puc.

3.4,n).

IIyaHCOHBI.

B mramMnax ans  XOJNOJHOW INTAMIIOBKM TPUMEHSIIOTCS — ITyaHCOHBI
paznmuuyHoro tuma. Ilo ¢opme mMyaHCOHBI MOXXHO pa3leiuTh Ha KpyIJble |
npoduIbHbBIe, MO YCTPOHCTBY — Ha IeJIbHBIE U COCTaBHbIE, a IO CIOCO0Y

KpeIUIeHUs B BepXHeH TUINTe IITaMIia — Ha Hepa30opHbIe U OBICTPOCMEHHBIE.

Hepaz0bopHble MmyaHCOHBI 3aKpeIUIiOT 3alPECCOBKON B BEPXHIOI IUIUTY
mTamMna ¢ IMOCJeNyIOLIMM pacKjenblBaHUEM Hepabodero TtopHa WA Xe ¢
nomoliplo OypThka Ha Hepabouem Topue. WM packiensiBanue, u OypTHK
HEOOXOAUMBI JJIs yJIepKaHUs MyaHCOHA B BepXHEH IIINTe IITaMra Mpu 00paTHOM

XO0Z¢€ IMOJI3yHa IIpecca.

bricTpocMeHHBIE ITyaHCOHBI MMEIOT LWJIMHIPUYECKYI0 Hepabouyro 4acTb U
3aKpEIUSIFOTCS [IApUKOM, 3aXOASIIMM B BBIEMKY IIyaHCOHA. 3aMEHSIOT MUX, He

CHHMMasd mTaMiia € Impecca.



Puc. 3.5.1lyaHcoHbI a1 MpOoOUBKY OTBEPCTH U BBIPYOKU U CIIOCOOBI MX

KPCIJICHUA B BerHefI HacCTH IITaMIIa

[TpodunbHbie MyaHCOHBI KPEMsT packjenbiBaHUEM Hepadoueil 4acTh WIn
BuHTamMu ¥ mtudramu. Ha puc. 3.5,a—k nmokazaHbl OCHOBHBIC TUIBI KPYTIBIX U
npoduIbHBIX TyaHCOHOB. Kpyriele MmyaHCOHBI THNA a, YAepKUBaeMbIe
PaCKIIETIKOM TOJIOBKH, MIPUMEHSIOTCS 1Jisi TPOOMBKU OTBEpCTUN JuameTpom o 12
MM OCOOEHHO MpHU OJIM3KOM PaACIOJIOKEHUU HECKOJIbKUX MPOOUBHBIX MyaHCOHOB,

KOTI'/Ia Helb3sl IPUMEHUTh yJep)KaHue OypTUKOM

[Tyancon Ttuma 6, yaep:kuBaemblii OypTUKOM, TMpUMEHSETCS Al MpOOUBKHU
otBepctHii. [lunwHApudyeckas yAnMHSIONmAs YacTh K 3THX IyaHCOHOB

npeaHasHadycHa IJIsd IoCaAlK B OTBEPCTHUC HaHpaBﬂﬂIOHlefI IIJIMTBI IITaMIIA.

[lyancon Ttuma B ¢ OypTHKOM MpeaHa3HA4YeH Jisi TPOOWBKH OOJBIITNX
OTBEPCTHUI M BBIPYOKH jeTaneil Mo KOHTYypy. [Ipu nuamerpe myancona Gonee 45
MM B TOpLIE €ro JIeNalT BBITOUKY, YTOOBI YMEHBIIUTh MOBEPXHOCTh HITU(OBAHUS

ITIpHU 3aTOYKCE.

ITyaHcoH Tuma r OBICTPOCMEHHBIN, YAepKUBaeMblil IIAPUKOM C MPYKHUHKOM.
[IpumeHsieTcst MyaHCOH MpU NMPoOMBKe OONBIIOTO YHUClia OTBEPCTUN B MaTepuae
TONIMHON 0 3 MM. 3aMeHa MPOU3BOJUTCS Ha)KaTheM Ha IIapuK Yepe3 OTBEpPCTHE

T. IlyaHcoH mMomoOHON ,KOHCTpYKIMH (THIa 1) MpPUMEHSETCS I THKEbIX



NpoOMBHBIX paboT M B KpynHbIX wmrtammnax. Illapuk yzaepxkrBaeTrcsi Ha)KMMHBIM

BHUHTOM.

[IpodunbHble MyaHCOHBI MPEACTABIEHBI YETHIPHMSI OCHOBHBIMH THIIAMHU.
[lyancon Tuna e, yJIepKMBaeMbIii pacKJenKoW, MpUMEHsIeTCs ISl BbIPYOKU
npodUIbHBIX JAeTalieil MalblX M CpeIHuX pa3mepoB. s BbIpyOku nertaneit
CpPEeIHHUX pa3MepoB U CIONKHOU (POPMBI U3TOTOBIISAIOT MyaHCOHBI THUIIA K, UMEIOIIINE

qmaHeu, KOTOPBIM HUX KPCIIAT K BerHeﬁ IINIMTE IITaMIla BUHTaMH U H_ITI/I(I)TaMH.

IlyancoHn Tuma 3 COCTOWT W3 JBYX dHacTeidl: pabouedl 4acTW W HACTaBKH.
[IpumensieTcst ¢ 1eIbl0 SKOHOMUM HHCTPYMEHTAJIBHOM CTajqu TMpU BBIPyOKe
neTaneil GoNbIIMX radapuToB, HO MpOcTol KoHpurypauuu. CocTaBHOW MyaHCOH
TUTIA U TIPUMEHSIeTCS JJIsS BBIPYOKH jeranieli OONBINMUX TabapUTOB M CIIOXKHOU
KoH(purypauuu. OH COCTOUT U3 OTAENBHBIX PEXKYIIUX CEKLUM, MTPUTHAHHBIX PYT
K IpYry 1 MOHTHUPYEMBIX Ha BepXHel minte mrammna. CeKuuu Kpensitcs BUHTaMU
u mradramu. J[ns MyaHCOHOB €O CIOXHBIM pabodWM MpoduieM TUIa K
npeaycMaTpuBaeTcs MocajovyHasi yacTb mpoctoit ¢popmbl. Hanbonbime pazmeps
MOCaJI0YHOM YacTW JOJKHBI COBNAAaTh C Ta0apUTHBIMH pa3MepamMu padouero

KOHTYpa IyaHCOHa.

Matpuubl. [1o KOHCTPYKTHUBHOMY BBITIOJIHEHUIO MaTPUILIbl OBIBAIOT LEJIbHbIC
U COCTaBHbIE, MO (popmMe — Kpyriible, IPSIMOYTOJIbHBIE WM MpOdUIbHBIE, a 10

croco0y KperuieHHsl — Hepa30opHbIe WK OBICTPOCMEHHBIE.

Hepaz0opHble MaTpHIlbl 3aKPEIUISIIOTCS 3alpPeCcCOBKOM MM MPUBUHYMBAHUEM
K TuinTe BuHTamu (6ontamu). BeicTpocMeHHbIe MaTpPUIIBI KPEMsTCsS BUHTAMH HITH
mapukoM. OOIKMM  KOHCTPYKTHBHO-TEXHOJIOTUYECKUM  3JIEMEHTOM MaTpuIl
BBIPYOHBIX M MPOOMBHBIX INTAaMIIOB sABIseTCs GopMma ux padbodero mpoduis. Ha

puc. 66 moka3aHbl OCHOBHBIE THUITBI MATPHII.

BripyOHble Kpyrible MaTpuIlbl THIA a MPUMEHSIOT JJI BBIPYOKH KPYTJIBIX

3aroToBoK. J[Isi TpoCTOM, MOCiIenoBaTeIbHOM W COBMEIEHHON BBIPYOKH (WM



NpOOUBKH) JieTalell cpeTHIX pa3MepoB HarboJiee pacpoCTPaHEHbI MATPHUIIbI THUIIA

0.

Puc. 3.6. Mampuywt ons évipyoxu u npobusku’ a, 6, B, T. — THIIBI MATPUI]
BBIPYOHBIX U IPOOMBHBIX IITAMIIOB, [I, €, K — MPOOUBHbIE CMEHHBIE MATPHIIBI, 3,
U, K — npoduiin pabovyero oTBepCTHs MaTPHIL, J, M, H — ¢opMa MPOBaJbHbBIX

OKOH MPO(UIBHBIX MaTPHI]

IIpu BeIpyOKEe netaneit cioxHOW (OpMBI, BRIpYOKe KPYIHBIX JIeTalled Wiu
neTanel Manoil IIMpUHBI MpU OONBIIONW JJIMHE W OCTPBIX YIVIaX MPUMEHSIOT
pa3pe3Hble MaTpHIlsl TUTIA B. Pa3zpe3anre maTpuilsl o0jerdaer ee W3roToBJICHUE U

JIOBOJIKY, yCTpaHsieT KopoOJieHre MPH 3aKalike.



Jns BeIpyOKH neTasneil O0NbIInX rabapuToB U CIOKHON (HOPMBI TPUMEHSIOT
COCTaBHbIE MATPUIII TUIIA T, COCTOSIINE U3 OTAEIBHBIX CEKINi, MPUTHAHHBIX APYT
K APYTY ¥ MOHTHPYEMBIX Ha HWXKHEW TuinTe mramma. Pabora Ha Takux Marpuiax

BBIITOJIHACTCA C 06paTHBIM BbITAJIKNBAHUECM BBIpy@T[@HHDﬁ ACTalIn.

[IpoOuBHBIE MaTPHILIBI 111 MHOTOITYaHCOHHBIX IIITAMIIOB U3TOTOBJISIOT Yallle
BCEr0 B BHUJE CMEHHBIX BCTABOK IMWJIMHIpPUYECKOH ¢opMbl. ['naakue MaTpuilbl
(tuma 1) ¥ Marpuibl ¢ OypTHKOM (THMa €) 3aKperuistOTCS 3alpecCOBKON B
MAaTPUYHYIO IUIUATY. VX MPUMEHSIOT TOJBKO JIsl MPOOUBKU KPYTJIBIX OTBEPCTHI.
BeicTpocMeHHbBIE [UIUHAPHUYSCKUE MATPHIIBI (THMA XK), YAepXKHUBAaeMbIe IAPUKOM

C HA)KUMHBIM BUHTOM, ITPUMCHAKOTCA IJIA OTBepCTI/Iﬁ AUaMETpOM 0 30 mM.

OnemeHTHl Tpoduist paboyero OTBEpCTHUS MaTpPULbl  BBIOMPAIOT B
3aBHCHMOCTH OT TOJIIMHBI IITaMITyeMoro Marepuana. [Ipu mpoOuBKe HECKOIBKUX
OJU3KO PacTONIOKEHHBIX OTBEPCTHH AMaMeTpPOM 10 8 MM NMPUMEHSIOT MaTpPHIIBI C
npodunem Tuma 3. Takwe ke OTBEpCTUS HeNaloT U JUIsl BBIPYOKH TPOCTHIX
KOHTYpoB (Tum 1). Jlnsg matpun ¢ UTypHBIM KOHTYpOM MPHMEHSIOT (OpMy
OTBepCTHSs M0 TUIY U Win M. [Ipodunp THNa K ¢ yBeTUYeHHOH BBICOTOM pabodero
KOHHUYECKOI0 OTBEPCTHSI MJIM C KOHYCOM MO BCEH BBICOTE MPUMEHSIOT ISl MaTPHUIL
MOBBIIIEHHOW CTOMKOCTH TpHU HEOONMbIIMX pa3Mmepax naeranedd. Jns marpui c
oOpaTHBIM  BBITAIIKMBaHWEM  jeTaneld  (MIpPEeMMYIIECTBEHHO B  IITaMIlax

COBMEIICHHOTO JIeHCTBUS) PUMEHSIETCS] TIPOQWITH THTIA H.

CbemMHuKH. B 3aBUCHUMOCTH OT KOHCTPYKIIMH IIITaMIIa, pa3Mepa ITyaHCOHa U
TOJNIIMHBI IITAMIyeMOr0 MaTephajia ChEMHHUKHA BBIPYOHBIX M MPOOUBHBIX
ITAMIIOB MOTYT TNpeJHa3HauaThCcsl NJis CheMa JeTaleil, Uisi cheMa OTXOJIOB

IMOJIOCHI € ITYAaHCOHOB WJIN OJIA IMMPpUAaHWUA TOYHOT'O HaIllpaBJICHUS ITYaHCOHAM.

TouyHoe HampaBiieHUE MyaHCOHA B Chb€MHUKE HEOOXOIUMO JUIsl TOrO, YTOOBI
OblT oOecrieueH pPaBHOMEPHBIN MO BCEM CTOPOHAM 3a30p MEXIy MaTpuled u
IyaHCOHOM. B 3ToM ciyuae 3a30p Mexay ITyaHCOHOM M CbeMHHUKOM JIOJIKEH OBbITh

He OoJiee 3a30pa MeXAy IIyaHCOHOM M MaTpulLed U NPUHUMAETCsl OOBIYHO PaBHBIM



0,8 OT BCJIHMYHUHBI IIOCICOHETO. HpI/IMeHSHOTCSI CbCMHUKHW HCIIOABMXKHBIC U

ITIOABUXXHBIC.

HeHOI[BI/DKHBIe CbCMHUKHU HCIIOJIB3YIOTCA B BBIPYGHBIX mTaMIiax,
pa6OTaIOH_[I/IX N3 TIIOJIOCBI Ha IIpoBall, U B HpO6I/IBHBIX mraMIiax, c€CJIN IIpHu
IMTAaMIIOBKEC HE Tpe6yeTc;1 MNPpYKUMAaTh 3aroTOBKY K MaTpule U €CJIn caM CbE€MHHK
HE MCIIACT 3aKJIaJAKE 3arOoTOBKHM B HITaMII U CbEMY ACTAJIM CO IITaMIIa. Koma
HY’)KHO HaTb HaIIpaBJICHUC IIYaHCOHY, IIPUMCHAIOT TOJBKO HCIIOABHUKHBIC
cbeMHUKH. TouHoe HamnpaBJICHUEC IIYAaHCOHa B CBbEMHHUKE PCEKOMCHIYCTCS
IMPpUMCHATD B mraMIiax, HC HMCIOIIIHNX HaIlpaBJIAIOIIUX KOJIOHOK, B
MHOTI'OITYaHCOHHBIX IITaMIIax € pas3JIM9YHbIMHA pasMepaMH ITyaHCOHOB, B IITaMIIax C
TOHKHMMHU ITyaHCOHAMM U B ITaMIlaX C BEPXHUX ITPUKUMOM.
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Puc. 3.7.CbheMHHKU: @ — HETIOABUKHBIN, O — HETIOIBYKHBIN 3aKPBITHIN, B —

HETIOJIBU)KHBIA OTKPBITBIN, I' — HEMOABUKHBIN CKOOOOOPa3HBIN, 1T - TOJABUKHBIN



cK00000pa3-Hblii, € — MOJABUKHBIN Ha pe3rHe, K — MOJIBUXKHBIN HAa MPyXKUHAX, 3

— TMOJBWKHBIN CTYNEHYATHIN, U — TOJABWXHBIN, JHCTBYOITHI 0T Oydepa

Jlnst BXoJa ¥ BBIXOJA MOJIOCHI B Ch€MHHUKaX JIENaloT BbIpe3bl, KaK MOKa3aHo
Ha puc. 3.7,a. Ha cxemax 0, B U amoka3aHbl pa3JiduHble BapUaHThl KOHCTPYKLIUN

HCIIOABHUKHBIX CbCMHUKOB.

B moaBMKHBIX CheMHHKaX IBUKEHHUE M HEOOXOIUMOE IMPU ITOM YyCHIIHAE
npwkuma  obecrieurBarOTCs  MpY>KWHAMHM, PE3WHOBBIMU  Oydepamu  win
MHEeBMAaTUYECKUMU M MEXaHUYEeCKUMU YCTPONUCTBAMHU IITAaMIOB U MPECCOB.
[lonBuxHbIE CHEMHUKH MPUMEHSIIOTCSI B KOMOMHUPOBAaHHBIX  IITaMMax
COBMEIIIEHHOTO JIeMCTBUSA M C BEPXHHUM MNPWKUMOM. ChEeMHUK, MOKAa3aHHBIA Ha
cXeme i, IBIISIeTCS TaKXKe MPYDKUMOM JIJIsl JIeTajld U OJHOBPEMEHHO (PUKCATOPOM
BHYTPEHHETr0 KOHTypa JeTtaiu. Ha cxemax e, Xk, 3, U IOKa3aHbl pa3INYHbIC

BapUaHTbl KOHCTPYKIHUHU ITOJABHKHBIX Cb€MHUKOB.

HanpaBasioinue nJjaaHku. Ilnanku COO6H_IaIOT HaIIpaBJICHUE II0JIOCE

(mente) mpu ee nBWkeHWU. Ecnmu TpeOyeTcs MpMXKaTh MOJIOCY K OAHON CTOpPOHE

HaIpPaBIISIOIIEH TUIAHKHY, BMECTE C MJIAHKOM MOHTUPYIOT OOKOBbIE MPU)KUMBI.

BaxHoe 3HauYeHHe UMEIOT 3a30pbl MEXKYy CTEHKAMH HAIPaBIISIOIINX IIAHOK
Y TIOJIOCOM, TaK KaK OHU OTPEeJIEIISIOT TOYHOCTh HAIlpaBJIeHUSI MaTepralia B IIITaMII.
BenuunHa 3a30pa 3aBUCUT OT HIMPUHBI TIOJIOCHI TTPH OTNPeACIICHHOW ee TOJIINHE U
paBusiercst ot 0,5MmMm (npu mmpune 10 50 MM 1 Tonmmae 10 1 Mm) 10 2,5Mm (ipu

mpunHe 6osee 200MM 1 TomimHe 60j1ee 5 MM).

I[J'DI mrTaMIIoB € MMAaroBbIMM HOXaMHU pPacCCTOSAHHUE MEXKAY IIJIaHKaMH,
OIIPpCACIIAOT pPacde€ToOM C YYUYCTOM IMIIHUPHHBI YaCcTH MaTcpualia, O6p€38€MOFO
Hoxamu. Co CTOPOHBI BbIXOJA IIOJIOCBI PACCTOSAHUC MEKAY HallpaBJIAOIIUMU

IJIaHKaM¥ NIPUHUMAarOT PaBHBIM PaCCTOSSHUIO MCIKAY IarOBbIMHW HOKaMU.



Puc. 3.8.Hamnpapnsromye miIaHKA B MITaMIIax MOCIEA0BaTEIBHOTO JeicTBHs: 1 -
ChEeMHUK, 2 —IIyaHCOH, 3 — yIIOp HOKeBOM, 4 —HOX IaroBblid, 5 — I1aHKa

HarmnpasJisitoias, 6 — ymnop

KoHcTpykunyu HampapisiolMX IUJIAaHOK ToKa3aHel Ha puc. 3.8. s
IITAMIIOBKM  JleTallell W3 TOHKHUX MaTephalioB MPUMEHSIIOT YJJIMHEHHbIe
HaIpapJsiolle TJIaHKU, CHAOKeHHbIe YCTPOWCTBOM JUIsl MPUKMMa IOJIOCH WIIN

JICHTBI IIPU €€ ABUKCHUH MEXKY CTCHKAaMU IIJIaHOK.

Ynopel. Ynopsl npenHa3HaueHbl Il OTPaHUYEHMs] IOAA4M IIOJIOCHI B
mramn. Ha puc. 3.9 mokasaHbl OCHOBHBIE THIIBI YMOPOB. YIOp THMA a —
NOCTOSIHHBIA TPUOKOBBIN NMPUMEHSIETCS] B ILITaMIaX C HEMOJBUXXHBIM ChbeMHHUKOM
IpU pydHOH TMojade MmaTepuasa, THMa 6 — TMOCTOSHHBIM KPIOYKOOOpa3HBId —
UMeeT TO K€ Ha3HauyeHHEe, HO NPHUMEHSETCS B TeX CllydasX, KOrAa MOCaJOYHYIO
4yacThb yrnopa TpeOyeTcsl ylaauTh OT pexylled KpoMKH Marpuibl. J[is mrammnos
COBMELIEHHOI0 JIEHMCTBUSI HCIIOJB3YIOT <«yTOMAOIIMe» YINOPbl C MPYKUHOW WU
yIOpbl C PE3WHOBBIM BKJIaJbIleM. B BBIpYOHBIX IMITamMmax C HEMNOJBHUYXKHBIM
CHEMHUKOM TpH BBIpyOKe y3kux aetaneit (ot 6 no 20 mm) TommuHol He meree 0,8
MM OPUMEHSIOT NPYKUHHBIE MOABW)XHBIE YIOPbl BO3BPATHOTO JEHCTBUS TUIIA B.
JUIg IITaMIIOB MOCIEA0BATEIBHOIO EUCTBHS IIPU YCTAaHOBKE IOJIOCHI HA MEPBBIN

Mpoxoa ACJIAar0T IPpEABAPUTCIIbHBIC OOKOBEIE IMPUXHUMBI C HPY)KI/IHOﬁ unu Oe3 Hee.
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Puc. 3.9.Ynopsl: a —ocTOSHHBINA TPUOKOBBIA, 6 — MOCTOSIHHBIH

KpIO‘-IKOO6p33HBIfI, B - TIOABUXXHBIC BO3BPATHOT'O ,Z[eﬁCTBHH

[lItamMnbl BBIpYOHBIE W INTAMIbl KOMOWHHMPOBaHHBIE TOCIIEIOBATEIBHOTO
NeWCTBUS TIPU IITaMIIOBKE JeTajiell MallbIX M CPeJHUX pa3MepoB M3 Marepualia
tonuHoNn Oojee 0,5 MM ocHaIaroT yrmopamMu aBTOMAaTHYECKOTO JNEHWCTBUS (CM.
puc. 53).2T0T ynop cBA3aH ¢ BepXHEH MIUTOM IITaMIIa U PUBOIUTCS B JIBU)KEHUE

oT pa60qer0 X0Ja II0JI3yHa IIpecca.

JloBuTean. B KOMOMHUPOBaHHBIX IITAMITAX MOCIEIOBATEIHHOTO JEHCTBUS
OKOHYATEJIbHOE TIOJIOKEHHME IIOJIOCHl TIOocie TMPOOWMBKH IEPBOTO  OTBEPCTHUS
GuKcUpyeTcss JIOBUTENSIMH, KOTOpPBbIE YCTPaHSIOT TIOTPEITHOCTH IOJadud |
o0ecIeunBarOT MpaBUIILHOE TIOJIOKEHHE TIPOOUTHIX OTBepCTHit. [Ipr MHOTOpSITHOM
IITaMIIOBKE YCTaHABJIMBAIOT [[Ba JIOBUTENS. 3axoaHas (JIOBSINAs) YacTh JOBUTEIS
JOJDKHA WMETh 3a0CTpeHHYI0 ¢opMy, a QUKCHpyoIas —IUIHHIPUIECKYIO,
KBaJIpaTHYI0 WK TNpoduiIbHYyI0 B cooTBeTcTBuM ¢ | Qopmoit oTBepcTus
mramiyemoii geranu. Ha puc. 3.10, a mokazaHbl HEKOTOpBIE THIBI KPYTJIBIX
noButeneir. ®@ukcatopel. s GukcupoBaHUs paHee BBIPYOJICHHBIX 3arOTOBOK

MPUMEHSIOT pa3linyHble (UKCATOPbI, YCTPOMUCTBO KOTOPBIX 3aBUCUT OT (DOPMBI



3aroToBKU. [I[puMeHsIOTCSt cIOCOOBI (PUKCAITUY 110 HAPYKHOMY KOHTYPY 3arOTOBKH
U 1o KOoHTypy oTBepctusi. Ha puc. 3.10,6, B moka3ansl ¢ukcatopbl Hambosee
pacrpocTpaHeHHbIX  KOHCTPYKIMHA. B HEKOTOphIX  cilydasiX  3aroTOBKHU
(GUKCUPYIOTCS, KaK 3TO W YKa3blBaJlOCh paHee, IO CIEeHUAIBHO ISl JTOTO
POOUTHIM TEXHOJIOTHYECKAM OTBEPCTHUSIM.
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Puc. 3.10.J/losumenu u ¢puxcamopol. a — KpyTIable JOBUTEIH ISl PA3TUIHOTO

AraMeTpa OTBepPCTH, 6 — ITU(TOBBIN pUKCaTOp, B — IJIAHOYHBIA pukcaTop

KiaunoBble ycTpoiicTBa. B MHOroomnepanroHHbIX MITaMax ajisi TpoOUBKU
OTBePCTUH B OOKOBBIX CTEHKaxX TOJBIX WJIM THYTBIX JeTanell NPUMEHSIOT
'KJIMHOBBIE TPOOMBHBIE YCTPOWCTBA, MO3BOJISIIOIIMNE NPOOUBATH OJHO WU
HECKOJIbKO OTBEPCTHH WJIM BBITIOJNHATH IMPOOWBKY OJHOBPEMEHHO C JAPYTHUMH
onepauusMu. KIMHOBBIE yCTpoWcTBa NPUMEHSIOTCS TakXke B LITaMIax IMpH
HEOOXOJMMOCTH  OTIMOKM OOKOBBIX  (hjaHIIEB OTOOPTOBAaHHBIX  JIETaJeH.

HekoTopsie THUTIBI KIMHOBBIX YCTPONCTB MOKa3aHbl Ha puc. 3.11.



Puc. 3.11 KnuHoBbIe ycTpOCTBa K IITaMITaM: a, 0, B — JJIsI MPOOUBKH OOKOBBIX

OTBEPCTUH B MOJIBIX AETAAX, & — CKOC KJIMHA



4. lllTamnbl a8 pa3aeauTeabHbIX onepanui

[Ipy mraMioBke HEOTBETCTBEHHBIX JAeTajeil mpocToil Gopmbl Ha 3aBOAAx
MEJIKOCepUITHOTO TMPOU3BOJCTBA WHOTJA MPUMEHSIOT ILITaMIbl JUIsl BBIPYOKH U
npoOWBKK 0e3 HampaBJISIOUINX YCTPOHUCTB — C OTKPBITBIM JOCTYIIOM B 30HY
IITaMIIOBKU. OTUMHM IITaMIaMHU TOJB3YIOTCS U IpU BbIpyOKe Jeranei

HETIOCPEJICTBEHHO W3 JINCTA WIIM U3 00pe3KoB (0TXOI0B) MeTaJlia.

[lITamMIibl ©€3 HaAMPaBISIOMNAX YCTPOWCTB MMEIOT MPOCTYIO KOHCTPYKIIHIO,
W3TOTOBJICHHE WX JICIIeBO, HO paboTa Ha HUX OMacHa, TaK Kak pyKd paboTaromero
MOTYT TIONAacTh B paboyyro 30HY MmTamna. lIpuMeHeHWe CrerualbHbIX
OTPaXKJAIOIINX YCTPOUCTB U OCOOBIX Mep MPeOCTOPOKHOCTA Npu padoTe Ha

TaKMX IITaMIlaX HEC JacT MMOJTHOM rapaHTun OT TpaBMaTHU3Ma.

CoBpeMeHHbIe KOHCTPYKILUU IITaMIIOB 00s3aTEIbHO UMEIOT HaIpaBJIstolue
yCTPOMCTBA B BHJIE TUTUT WJIM KOJIOHOK. B 3THX IITamMmnax BepxHsisl 4acTh (IIyaHCOH)
CTpPOTO HAMpaBISIETCS U LEHTPUPYETCS] OTHOCUTENIBHO MAaTPUIbI, YTO TMOBBIIIAET

TOYHOCTH BbIpyOaeMbIX JieTajell U CTOMKOCTD IITaMIa.

BripyOHBbIe 1ITaMIIbl U3rOTOBIISIIOT 3aKPBITBIMU U OTKPBITBIMU. B 3aKpbITHIX
mramMnax ChbEeMHHUK, OCBOOOXIAIOIIMA IyaHCOH OT OTXOJOB  MeTalia,
3aKperisieTcss Ha Marpuie. B cheMHuKe MMeeTcsi OTBepCTHE, COOTBETCTBYIOIIIEE
¢opMe MyaHCOHA, HO BBIIOJIHEHHOE C MEHbIIEH TOYHOCTBIO, YeM OTBEpCTHE B
Matpule. B OTKpBITBIX MmITamnax IUJIaHKa Ch€MHHKA 3aKpeIUIsieTcs Ha BepXHeu
YacTM WITaMIlia ¥ MpHU MOJbEME IMOJ3YyHa IMpecca MEXIy BEpXHeH M HIKHeH
YacTsIMH INTaMIla OCTaeTcs CBOOOIHOE MPOCTPAaHCTBO. Marepual B IITaMIIBI

MMogacTCs B BUAC 3apaHEC HAPC3aHHBIX ITOJIOC UJIX JICHTBI, 4 TAKXKXC B BUAC ITPYTKOB.

[IITamMmibl A5t OTpe3aHusl 3arOTOBOK U BBIPYOHbIE IITaMIIBI MOTYT OBITH Kak ¢
HETOIBMKHBIM ()KECTKHMM) YIIOPOM JIJIsl OTpaHUuSHHS TIOAa4Yl MaTepuana, Tak u C
MOJBW)KHBIM  (MPYXKHUHSIIUM) YIOPOM, JIEeWCTBYIOIIMM aBTOMATUYECKH IO

BO3JI€MCTBMEM JIBUKCHUN BEPXHEH YacTH LITAMIIA.
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Puc. 4.1 [lItamm 3akpbITOro TUIA C HAMTPABISIOMIMMH KOJIOHKAMHU ISl BRIPYOKHU U3

noJsiochl: 1,6 —HIWKHSS U BEPXHSS IUIUTHI, 2 -yNop, 3 — HaIllpaBJIsIOIIast
KOJIOHKa, 4 -BTyJIKa, 5 —XBOCTOBHK, / —ITyaHCOH, 8-CheMHUK, 9 — rutanku, 10

— MaTpuua

Ha puc. 4.1noxa3aH BEIpyOHOU IITaMIT 3aKPBITOTO TUIA C HANPaBIISIOMUMH
KosioHKamu. Ha cTose npecca 3akperuisieTcst HUKHSS TuiiTta 1 mraMmna ¢ MaTpulei
10, a x mon3yHy mpecca dYepe3 XBOCTOBHUK S KpEMUTCS BEepxHsS MIUTa 6 C

MyaHCOHOM /.

[Tyancon BMecTe ¢ IOI3yHOM BO BpeMsl pabOTHI Iipecca mepeMeriaeTcs BHI3
U BBepX. B wmarpuue wumeercs otBepctuhe, (GopMa U pa3Mepbl KOTOPOIo
COOTBETCTBYIOT BbIpybaemoii neranu. [lyancon msrotosisieTcst mo ¢gopme Takum
’Ke, KaKk OTBepCTHEe B MaTpulle, HO UMeeT HECKOJIbKO MEHbIINEe pa3Mephl, YTOOBI
MeXIy HUM U MaTpulieil oOpaszoBaiics HeoOXxoaumblid 3a3op. [Ipu xone monszyHa
BHU3 IIyaHCOH, BCTpeyass Ha CBOEM ITyTH MOJIOCY MaTepuala, BeIpyOaeT IeTalb.
[Tonoca Marepuana mnepeMeliaeTcsi MO BepxXHEH IMIOCKOCTH MaTpHIbl B TOT
MOMEHT, KOTJja IMyaHCOH BBIXOJUT W3 MAaTPUIIbl U OCTAHABJIMBAETCS B BEpXHEM

ITOJIOXKCHHH.

Jd ueHTpupoBaHUS BEPXHEW 4YacTH IUTAMIla MO OTHOIIEHUIO K HUXKHEHR
CIIy’»aT HaIpaBJIsdIolIie KOJOHKKM 3, 3alpecCOoBaHHbIE B HIDKHIOWO IUIATY 1
mramna. [lo kojnoHkaMm  mepeMemaroTcsl  Hampapisiiolie  BTYJIkU 4,

3alpeccOBaHHbIE B BEPXHIOIO IIIUTY O.



IIpy mTammoBke mMosoca Marepuaia HampaBiseTcss NByMs iaHkamu 9. B
MOMEHT JBWKEHMSI IIyaHCOHAa BBEpX II0JOoca C HEro CHUMAETCs KECTKUM
cbemHukoM 8. ITosoca juist BRIpYOKH Cieayrolel AeTaly MOoJaeTcs paboduM 0

yropa 2 (crpaBa HaJeBo).
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Puc. 4.2 IlItamir OTKpBITOrO THTIA C HATPABIISIFOIIMME KOJIOHKaMH

B BeIpyOHOM 1mTamme otkpbiToro THma (puc. 4.2), miaHKa CheMHUKa 3
3aKperyieHa BUHTaMu 4 C TNpyXKMHaMu 6 Ha BepxHel dyactu mramna. Koraa
IIyaHCOH O HaxOJWUTCAd B BEPXHEM IOJIO)KEHUH, TOPEL[ €ro HaXOAMUTCS B IJIaHKe
cbeMHMKa. [Ipy omyckaHuM nmyaHCcOHa IUIaHKa ChbeMHHUKa MPUXXHUMaeT moyiocy / K
Matpuie 1 1 myaHcoH BbIpyOaeT Aetaib. B 3TOT MOMEHT NMpy>KUHBI 6 COKUMaOTCS

MEX/y BEpXHEU IJIUTOMN 1ITaMIIa U TNIAHKOW ChEMHHUKA.

I[J'ISI BBIACPXKHUBAHUA IIOCTOAHHOI'O PACCTOAHUA MEXKOY BBIp}/6aeMBIMI/I

JeTallsIMU B TIOJIOCE Ha MaTpulie-yCTaHOBIJIEH yIop 2.

Ha HEeKoTOpBIX OTKpPBITBIX IITaMIIAX BMECTO CTAJIBHBIX MPYXUH IS
ChEeMHHMKOB TPUMEHSIOT OydepHyro pe3uHy. B ToM u npyroMm ciywasx mpu
[oAbeME IOJI3yHa IyaHCOH Cpa3y HAa4YMHAET BBIXOAWUTH U3 OTBEPCTUS MATPULbI, a
CBEMHHMK HEKOTOpOE€ BpeMs OCTAaeTCs JIeKaTh Ha INTaMIIyeMOM MaTepuale,

IMPpHUKaTOM K MaTpHIIC.



Puc. 4.3.11Itamit ¢ HampaBISIOIEH TTUTOW U aBTOMAaTUYECKAM YIIOPOM

Ha puc. 4.3 mokazan mramil ¢ Hampasisitonieid mmutoid. OH npeaHa3sHaueH
JUIs BBIPYOKM MpPOCTON NpSMOYroJIbHOM JAeTaqu C 3aKpyIJIeHHBIMU YTIJIaMH.
BepxHsisi yacTh ITamMma COCTOUT U3 XBOCTOBUKA O, BEpXHEH MIUTHI 7, MPOKIAIKH
5 u myaHcoHoaepxkarens 9 ¢ packiienmanabpiM B HeM mmyancoHoM 10. Jletamm 7, 8u 9
CKpeIUIeHbl MeXay coboi BuHTamMM U Iwtudramu. OgHa M3 KOHCTPYKLUMMA
npoOMBHOTO IITamMmna TMoka3aHa Ha puc. 4.4, DTO OTKpBHITHIA IITaMIl ¢
HAIpPaBIISIOIMMI KOJIOHKAMU ¥ PE3UHOBBIM aMOPTH3aTOpoM (MprKkuMoMm). Jletansb
Ha/IeBalOT Ha QHKcaTop 8, KOTOpBIH yAep)KUBaeT ee B HYXHOM IIOJIOKEHUH.
Jletanu mocne MPOOMBKH CHUMAIOTCS C IyaHCOHOB 4 cheMHHKOM / Omaromaps
PE3MHOBBIM aMOpPTU3AaTOpaM D, KOTOpble NMPHU OINYyCKAaHWU ITyaHCOHOB JaBSAT Ha
ChEeMHHK U TPIWKUMAIOT JeTalb K MaTpuiaMm 3, a MpH MOoAbeMe MIyaHCOHOB —

C6paCBIBaIOT C HUX OC€TAJlb.



Puc. 4.4 .1lItamn 1is mpoOUBKY OTBEPCTUI

B onuceiBaemMoMm 1mTammne MpoOMBAIOTCS YEThIpe OTBEPCTHS HEOONBIIOTO
JIMaMeTpa, MO3TOMY MaTPUIbl U3rOTOBJIEHBI B BUJI€ BCTABOK B MATPUUHYIO TUIUTY
2, YTO COKpaIlaeT pacxoJ HHCTPYMEHTAJIbHOW cTajlu U o0JeryaeT U3roTOBICHUE U
peMmoHT wmramna. llltamn Ha pucyHKe MOKa3aH B OTKPHITOM IOJIOKEHUH, KOrJa
KOHI[BI IyaHCOHOB HaxoJsiTCs B cbeMHUKe /. [l Oe3omacHocTH paboOThI
3aroToBKYy Ha (uKcaTop TNonarT MUHLETOM. [lyaHCOHBI W MaTpHIBl KPYTJIol
dbopMbl 7151 TPOOMBKU OTBEPCTHH 3aKperuisioT, Kak MpaBuio, B TUIMTAX ILITaMIIA.
[Ipn sToM cBoMMHM OypTHKaMyd OHH OIUPAIOTCS Ha CTajbHbIE MPOKIaAKud 1,

HaXOISAIIUEeCs MEXIy IutamMu 6 u 9.



