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Heab padorsl: V3ydyeHre OCHOBHBIX THUIIOB ITAaMNOB. KOHCTPYKIIMM IITaMIIOB U
UX Ha3HAYECHUE

1. TeopeTnyeckas 4acThb
1.1. OcHOBHBIE TUIIHI ITAMIIOB

ramner (puc. 1 — 2) pa3nuyarOT MO TEXHOJOTHYECKOMY MPHU3HAKY,
KOHCTPYKTUBHOMY OGOpPMJICHHIO, MO CHOCO0Y MOJayd 3aroTOBOK M YIAJICHUIO
OTXOJIOB.

[Io TEXHONOrMYECKOMY MPHU3HAKY INTAMIIBl Pa3Ae/IAI0T HAa JBE TPYIIIbL:
HITaMIIbl JJIsl Pa3JeNIUTENbHBIX ONepaluil U MTaMIbl A (POPMOU3MEHSIONINX
oTeparui.

K mepBoil rpynmne OTHOCAT IUTaMmbl JJIs OTPE3KH, BBIPYOKH, MPOOUBKH,
HaJpe3KH, OOpe3KH, 3aYUCTKHU, KO BTOPOM — IUTaMIIbl JUisi THOKH, (HOPMOBKH,
BBITSK-KU, OOBEMHOM IITaMIIOBKH U HE-KOTOPBIX Apyrux omnepauuii. Kpome toro,
K TEXHOJIOTMYECKOMY MpPHU3HAKY KiIacCU(UKAIMU IITAMIIOB OTHOCUTCS CTEINEHb
COBMEUIEHHOCTH OIEpalyuii: ITaMIIbl OJTHOONEPALIMOHHBIE U MHOTOOIIEPAILIMOHHbIE
(xomMOuHMpOBaHHbIE). KOMOMHMPOBAHHBIE IITAMITBI MOTYT OBITH MOAPA3/AEIICHbI Ha
HITaMIIbl COBMEILIEHHOTO ACHCTBUS U IITaMIIbI IOCIEI0BATEIBLHOTO ACHCTBUS.

Puc. 1. IlpuHuunuanbHas cxema mramma: | — BepxHss IUIMTA; 2 — XBOCTOBUK; 3 — Ha-
MpaBJsIONIas BTyJKa; 4 — Hampapisiolias KOJIOHKA;, 5 — HWXKHSA miMTa; 6 — Marpuna; 7 —
IIyaHCOH; 8 — YCTAaHOBOYHBIE I€TAIH; 9 — IIyaHCOHOepKaTenb; 10 — CbeMHUK

[Io KOHCTPpYKTUBHOMY OGOPMIICHHIO  pPa3jiuM4aroT  [ITamiel  0e3
HaIPaBJISIIONIMX YCTPOMCTB, C HAMPABISIONMIEH TUIMTONW (ITAaKETHBIEC IITaMIIbI), C
HAIPaBJISIONUMU KOJOHKAaMU (OJI0YHBIE TIITAMIIBI).

[Io cnocoOy mojgayu 3aroTOBOK INTAaMIIbl MOTYT OBITH pa3JelieHbl Ha
HITaMIIbl C PYYHOM TNoJadel M aBTOMATHYECKOW, a IO CIOco0y yAalleHus
OTIITAMIIOBAHHBIX M3JEIMM — Ha IITaMIbl C IIPOBAJIOM 4Ye€pe3 OKHO B MATPHIIE,
00paTHOM 3aMpecCOBKON JIETaIH B TIOJIOCY, C BHITAIKUBAHUEM JI€Ta-JIM B BEPXHIOIO



YacTh IITaMMa W yAAJICHUEM €€ >KECTKUM BBITAJIKUBAHUEM, CIYBAHHUEM CXKATHIM
BO3JIyXOM WJIM YJAJI€HUEM BPYUYHYIO.
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Puc. 2. llItammsr: a — mpocToit st 00pE3KH Yaliku; 0 — COBMEIIICHHOTO Jei-CTBUS IS
BBIPYOKH JMCKA W BBITSDKKH KOJIITAYKa; B — IMOCJIEAOBATEIBHOTO ACHCTBUS JJISI BRIPYOKH IIaiiOBI
U NPOOUBKU B HEW O0TBepcTUsl; | — HaNpaBJIsIO-I[1e KOJIOHKH, 2 — HANpaBJIAIOLIMe BTYIKH, 3 —
XBOCTOBMK, 4, 11 — Marpuiipl, 5 — BepxHss MMTa, 6 — HIWKHAA IUJIATA, 7/ — NyaHCOH, 8 —
IIyaHCOHOJepKaTenb, 9 — npuxkumM, 10 — ynop, 12 — cbeMHUK

[ITaMrbl AOHKHBI YAOBIETBOPSATH CIEIYIOIUM TPEOOBAHUSIM:

* TOYHOCTh M  KayecTBO  IITaMIyeMbIX  JeTalled  JOJKHBI
COOTBETCTBOBATh YEPTEKY U TEXHUUECKUM YCIOBUSM;

e paboure YacTH MITaMIla JOJDKHBI 00JIafaTh JOCTATOYHOW MPOYHO-
CTbIO, JKCIUIyaTallUOHHOM CTOMKOCTBIO M BO3MOXKHOCTBIO JIETKOM U OBICTpOM
3aMEHbI U3HOIIEHHBIX JIeTaeH;

* mTaMmm JOJKEH obOecrneunBaTh TPeOyeMyl0 MPOU3BOJAUTEILHOCTD,
y0OCTBO OOCITyXKMBaHUs, 0€301aCHOCTh padOThl U HAJAECKHOCTb 3aKPEIJICHUS €ro
Ha 1pecce.

OcCHOBHBIE CXE€MBI YCTPOMCTBA IITAMIIOB IMOKAa3aHbI Ha pUC. 3.

B KOHCTpyKIMHM IITaMIia B OCHOBHOM JOJOKHBI OBITh HCIIOJIb30BAaHbI
CTaHJIAPTHHIE U HOPMAaJIM30BaHHBIC JETAN; KOJMYECTBO CHEIMAIBHBIX Jie- Tayien
JOJDKHO OBITh MUHUMAJLHBIM.

OTXO/IBI PY MITAMIOBKE JOJKHBI OBITh MUHUMATBLHBIMH.

YacTu mTamroB COOTBETCTBEHHO WX HA3HAYCHHWIO MOXKHO pPa3IeiUTh Ha
CJICYIOIIE€ OCHOBHBIE TPYTIIIHL:

—  paboume — oOpaszyromue Gopmy AeTanu (IyaHCOHBI, MATPUIIBI U UX
CEKITUH);

—  KOPIYCHBIC — CBSA3BIBAIOIIME JIETAIM IITAMIIa MEXLy COOON U ¢ mpec-
COM (HUIKHSASI U BEPXHSA IJTUThI, XBOCTOBHUKH);

—  HampaBJsoOlMe — JUIsl HAmnpaBlICHUs JBWKEHUS BEpXHEH YacTu
[ITamIa o OTHOIICHUIO K HUKHEN BO BpeMs pabOThI (KOJIOHKH, BTYJIKH);

—  TojamomMe — I MOoJayd MaTepualia WIM 3aroTOBOK Ha IMO3UIIMIO
IIITAMIIOBKY;

—  YCTaHOBOYHO-()MKCHPYIOIIHE — CO3/AAI0IIME MPABUIHLHOE TOJOKEHUE
MaTepuana v yACpKUBAIOIINE MX BO BPEMS BBITIOJIHCHHSI OTICpaIiH;

—  ChEMHO-YAAJSIONINE — CHUMAIOUINE U yAAJSIOUINe 3arOTOBKU M OT-
XO/JIbI IITAMITOBKH TIOCTIE BBITIONHEHUS ONIepariyl (CheMHUKH, BBITATKHBATEIH );



—  KpeMeXHbIe — JJII COCTMHECHUS U CKPETUICHUS OTICIHHBIX YaCTEH WU
netaned mramna (IyaHCOHOJEP)KATEeNH, JepKaTeld W OOOWMBI MaT- PHII, BCE
KPETIe)KHBIC JICTAJIN).
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Puc. 3. CxeMsbl ycTpoiicTBa MITAMIIOB: OTKPBITHIE — 0€3 HAIPABISIONUX KOJOHOK (a) 1

C HAMPABJISIONIUMHU KOJIOHKaMH (11); 3aKPBIThIC C HETIOJBMKHBIM ChbeMHHUKOM (0), ¢ TIOJIBHYKHBIM

CbEMHHUKOM (B), C HAIMIPABISAIOUICH IIUTOH (T), C HAPABJISIOIIUM ILTYH)XXepoM (€); 1 — myaHCcoH,
2 — MaTpuIa

1.2. llITamMnbl s pa3aeauTeJbHbIX Onepanuii

[Ipy mTamMmoBke HEOTBETCTBEHHBIX JAeTajiedl MpocToit ¢opMbl HHOTIA
MPUMEHSIOT IITaMIIbl JJI1 BRIPYOKH U MPOOUBKH 0€3 HAIPABJISIIONINX YCTPONCTB —
C OTKPBITBIM JOCTYIIOM B 30HY IITAMIIOBKM. DTUMH IITAMIAMHU MOJIB3YIOTCS U NPU
BBIPYOKE JIeTaneil HemoCpeACTBEHHO U3 JINCTA U3 00pE3KOB (0TXOA0B) METasIA.

[tamnbl 6€3 HAMPaBIAIOMIMX YCTPOUCTB UMEIOT MPOCTYI0 KOHCTPYKIIHIO,
U3TOTOBJICHHE UX JICHIEBO, HO paboTa Ha HUX OIAaCHA, TaK KaKk PyKH pabOTaroIIero
MOTYT TMOMNacTh B pabouylo 30HY MmTamna. llpuMeHeHue cHenualIbHbBIX
OTpaKIAIONINX YCTPOUCTB U 0COOBIX Mep MPEAOCTOPOKHOCTH Ha TaKUX IITammax
HE JaeT [0JHOW rapaHTUH OT TPaBMaTU3MA.

CoBpeMeHHbIE KOHCTPYKLIMHU LITAMIIOB 00s13aTeIbHO UMEIOT
HaITpaBJISAIOIIME YCTPOKWCTBA B BUJIE€ TUIMT WM KOJIOHOK. B 3THX mITaMIiax BepxHss
4acTh (IIyaHCOH) CTPOTO HANpPABIISIETCS U LIEHTPUPYETCSI OTHOCUTEIBHO MAaTPHIBL,
YTO MOBBIIIAET TOYHOCTh BEIPYOAEMbIX JeTaneil U CTOMKOCTh IITamIa.

BripyOHbIE MITaMIIbl HM3TOTOBJSIOT 3aKPBITBIMU M OTKPBITHIMU. B 3a-
KPBITBIX IITAMIAX ChEMHHUK, OCBOOOXKIAIOIIMKA MYaHCOH OT OTXOAOB MeTasia,
3aKpeIuIsieTcsl Ha Marpuue. B ChbeMHHKE MMEETCS OTBEPCTHE, COOTBETCTBYIOIIEE
(dbopme mMyaHCOHA, HO BBINOJIHEHHOE C MEHbBIIEH TOYHOCTHIO, YEM OTBEPCTHE B
MaTpuie. B OTKpBITBIX mTamMnax IJaHKa ChEMHHUKA 3aKpEIUIsieTCsl Ha BEpXHEH
4acTH IOTaMIla M IIpU THOJBEME IIOJ3YHA IIpecca MEKIy BEpXHEH M HUKHEH
YacTAMM IITaMIa OCTAaeTCs CBOOOJHOE MPOCTPaHCTBO. Marepuan B IUTaMIIbI
IIOJIAETCs B BUJE 3apaHee HAPE3aHHBIX MOJIOC WIIN JIEHTBI, & TAKXKE B BUJIE IIPYTKOB.



[ItamMmbl AJi5 Hape3aHWsi 3aTOTOBOK M BBIPYOHBIE MOTYT OBITh Kak C
HEMOABWXHBIM (’KECTKHM) YIIOPOM JIJIsl OTPaHUYEHHMS MMOJJa4l MaTepuana, Tak U ¢
HNOJBWKHBIM (ITPYKUHSALIUM), IEUCTBYIOIIUM aBTOMATHYECKH TO]]

BO3JICMICTBUEM  JBWKCHUU BEPXHEH YACTH LITAMIIA.

Ha crone mpecca (puc. 4) 3akperuisieTcss HIWKHsS IMTa 1 mTamma ¢
Marpuien 10, a k mon3yHy nmpecca 4yepe3 XBOCTOBUK 5 KPEMUTCA BEPXHSA IJIUTA 6
¢ myaHcoHoM 7. IlyaHcoH BMmecTe ¢ TOJ3YHOM BO Bpemsi paloThl Ipecca
nepeMeriaeTcs BHU3 U BBEpX. B Marpuiie umeercs oTBepcTe, popMa u pasmMepsl
KOTOPOTO COOTBETCTBYIOT BbIpyOaeMoit aetamm. [lyaHCOH WH3roTtoBisercs 10
dbopMe TakuM jKe, KaKk OTBEPCTHE B MaTpHIlEC, HO MMEET HECKOJIbKO MEHBIINE
pa3Mepsl, 4TOOBI MKy HUM U MaTpuleil 00pa3oBascss HEOOXOAMMBIN 3a30D.
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Puc. 4. [lITamm 3akpbITOro TUMA C HATPABIAIOIIUMH KOJTOHKAMH
JUTsL BBIPYOKHU M3 TIOJOCHI
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IIpn xoxe moa3yHa BHH3 IIyaHCOH, BCTpedas Ha CBOEM IIyTH IIOJIOCY
MmaTepuana, BelpyOaeT aeranb. [lomoca Marepuana nepeMelaeTcs MO BEpXHEW
IUIOCKOCTH MAaTpULbl B TOT MOMEHT, KOTJa ITyaHCOH BBIXOJWT M3 MaTpULbl U
OCTAHABJIMBAETCA B BEPXHEM IMOJOKEHUU. J[JI1 LEHTpUpOBaHUSI BEpXHEH 4YacTu
mTamMna I0 OTHOLICHHIO K HIDKHEH CIIy)KaT HanpaBisolue KOJIOHKH 3,
3alpecCOBaHHbIE B HIKHIOK IUMTY | mramna. I[lo kKojmoHkaM mnepemeniarorcs
HaIIpaBJISAIOIIME BTYJIKH 4, 3aIpECCOBAHHBIE B BEPXHIOIO ILIUTY 6.

[Ipy mTamMmnoBKe mosoca Marepuaina HamnpasisieTcs IByMs IUIaHKamu 9. B
MOMEHT JBWKEHUS IIyaHCOHa BBEpPX II0JIOCA C HEro CHHUMAETCS KECTKUM
cbéMHUKOM 8. Tlojoca 11st BEIpyOKHM cienyromiei aetanu moaaércs paboyum 10
ynopa 2 (cripaBa HajeBo).

B BeipyOHOM mITamme (puc. 5) OTKPBITOrO THIA IUIAHKAa ChEMHHUKA 3
3aKperuieHa BUHTaMu 4 ¢ npyxuHamu 6 Ha BepxHed yacTu mramna. Koraa nyas-
COH 5 HaxOJIUTCAd B BEPXHEM IMOJOKEHUU, TOPEL] €ro HaxXOJUTCA B IUJIAHKE
cbéMHUKA. [Ipy onmyckaHuy myaHCOHA MIaHKa ChbEMHHUKA MPHXKUMAET O- JIoCy 7 K



MaTtpuIle | 1 myaHCOH BeIpyOaeT aetanb. B 3TOT MOMEHT Py u- HbI 6 COKUMAIOTCS
MEXKy BEPXHEU MJIMTOW IITaMIla U TIJIAHKOW ChEMHUKA.
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Puc. 5. llltamn OTKPBITOrO THIIA C HAIIPABIIAIOIIMMHA KOJIOHKAMU

JUist  BBIIEPKMBAHUSA TOCTOSSHHOTO PACCTOSIHUSL MEXAY BbIpyOaeMbIMU
JETAISIMU B TIOJIOCE Ha MaTPUILI€ YCTAHOBJIEH yHop 2.

Ha HexoTOphIX OTKpBITHIX IITaMmax (puc. 6) BMECTO CTaJbHBIX MPYXUH
JUIs ChEMHUKOB MPUMEHSIOT OydepHyto pe3uHy. B Tom u npyrom cinydae mnpu
noabEME MOJ3yHa MYaHCOH Cpa3y HAUYMHAET BBIXOJUTH U3 OTBEPCTHUS MATPUIBL, a
ChEMHHMK HEKOTOpPOE€ BpeMsi OCTa€TCs JIeKaTh Ha IITaMIIyeMOM MaTepuae,
nprwkaroM K Marpuiie. OH mpeaHa3HaueH sl BRIPYOKH MPOCTON MPSMOYTOJIBHON
JeTald C 3aKpyrJa€HHbIMM yriiamMud. BepxHsii 4YacTh 1ITaMia COCTOUT U3
XBOCTOBHKA 6, BEepXHEW IUIUTHI 7, MPUKIAAKA & W IMyaHCOHOAEepkaTens 9 c
packiénanabiM B HEM myaHcoHoM 10. Jleranu 7, 8 u 9 ckn€nanbsl MexmIy coOOM
BUHTAMH U MTU(TAMHU.
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Puc. 6. llITamn ¢ HanpaBisAronIed MIMTOM U aBTOMAaTUHYECKUM YIIOPOM



Ha nHmxuelt mimre 14 BuHTamMu U mtudTaMu 3akperiieHsl Matpuna 13 u
Hampassiomas mmra 11, gaBiasromascs OJHOBPEMEHHO M ChEMHUKOM. Mexay
HAIPaBJISAIOLIECH IUIMTOUM M MAaTPULIEH HAXOIATCS JIBE HAIPABIISAIO- IIHWE JMHEUKHU
12. YtoObl coOXpaHUTh MAPAIIICIHHOCTh palbodell IMIOCKOCTH MaTpuilsl 13 u
HUKHEN TJIOCKOCTU IIUTHL 14 npu nuimdoBaHUU MIIOCKO- CTH MATPULIbI, 3TU JIBE
JeTalid CKperieHbl Mexay coboi mrudTamu 16 u BuHTamMu 15 1 npu pazdopke
mTaMIia He pazbeAuHsI0TCSA. Hampapinsronue duHedku 12 BBIXOAST 3a TMpeebl
Matpulibl. K HUM BUHTaMU MPUKPEIUIEH JIOTOK | JJisl moAepKaHus MOJI0Chl WK
JIEHTHI BO BpEMS ILITAMIIOBKH.

PaGota mTamma mTpoMCXOAMT B TakoW TmocienoBareiabHOCTH. [lpm
ONYCKaHWM BEpPXHEW YacTH IITamIla HAKUMHON BUHT 4 NPUNOJAHUMAET KPHOYOK
yrnopa 2 ¥ 0CBOOOXKIaeT €ro oT mojiockl Marepuana. OQHOBPEMEHHO MPOUCXOIUT
BBIpYOKa JieTanu. B MOMEHT moabeMa Kprouka IpyxXuHa 3, 3aKperieHHas MExIy
phIYaroM 5 M ymnopom 2, OTTSTHUBAET €ro B CTOPOHY, OOpaTHYIO MojJaue, K CTEHKE
otrBepctusl. [Ipu 0TX0/1€ MyaHCOHA BBEPX U NMEPEMEIICHUH TOJIOCHI BIEPE]] KPIOUOK
NOMNaJaeT BO BHOBb BbI- PYOJEHHOE OTBEPCTHE, 3aJHsISI KPOMKA KOTOPOro Mpu
10/1aue Ha BEJIMYMHY IIara yupercs B HEro.

B nocnenHee Bpemsl mTammnbl C HalpaBiSIOLIEH IUIMTONH BBITECHSIOTCS
ITaMIIaMH C HAITPaBJISIONIMMU KOJIOHKAMHU.

B mramnax asist BBIpyOKM KpyIHOTa0apUTHBIX J€Tajieil 0OBIYHO MaT- pUILYy
MOMENIAIOT Ha BEpXHEH IUIMTE IIITaMIia, W IITaMIl JeJal0T OTKPBITHIM 0e3
HaNpaB/SIOIIMX  KOJIOHOK. B TakoW  KOHCTpyKIMM  IITamiia  OTIAJAcT
HEOOXOJUMOCTh UMETh OTBEPCTHE.
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Puc. 7. 3akpeIThiii BRIpYOHOH IITAMII



VY BeIpyOHOTO mITaMIia pabodasi 30Ha 3aKPhITa HETIOABUKHBIM ChbEMHUKOM
10, moa KOTOpBIM MOJAIOT TOJIOCY AJI BbIpyO- K1 3aroToBoK (puc. 7). CbheM- HUK
10 kpensar BuHTamMu 3 K HYOKHEW mudte 12 mrtamna. Matpuny 11 kpensit Takxe K
HIKHEH TUIMTE BUHTaAaMU U WTH(GTaMU. BepxHss yacTh IITaMma OpUEHTUPYETCS
OTHOCUTEJIbHO HWKHEW HampaBisIOMMMHU KoJOHKamu 4 u BTyiakamu 5. Ilonoca
OPUEHTHUPYETCS] B MOMNEPEUYHOM HAMPABICHUHA HANPABISIONMMU TUIAHKaMU 2, a B
MPOJI0JLHOM — (PUKCUPYETCS HETIOBUXKHBIM YIIOPOM

[ramn pabotaer cruenytonuM obOpasom. Ilomocy BBOIAT MEXTY
HaMnpaBJIIOUMMHU TIJITaHKaMu 2 1107 ¢heMHUK 10 M mojarT 0 HEMOJBHKHOIO
ynopa 1. IlyaHcon 8, Haxoasmuiics B MyaHCOHojzepxarene O, OIyCKascCh,
BbIpyOaeT 3arotoBky. [Ipu oOpaTHOM ABMKEHUHU BBEPX OH MPUIIOJHUMAET ILIOTHO
OXBAaTBIBAIOIIIYIO €T0 MOJOCY (0TX0) JA0 TeX MOp, MOKa €€ HE 3aJIEPKUT ChbEeMHHK
10 u He cHuMeT ¢ myaHcoHa. [locie 3Toro monocy MpUNOAHUMAIOT U MOAAIOT B
MPOJIOJLHOM HAMPABJICHUU JO HEMOJABUKHOTO ymopa 1, KOTOphId (QuKCUpyeT
nojiokeHue mosiockl. Tak mojoca GUKCHPYETCS B HOBOM  IOJIOKEHUH.
[Iepememienne ee paBHO wwary mramnoBku. Iltamm umeer XBocTOBUK 7,
YKPEIUICHHBIA B BEpPXHEN TIUTE 9.

[IpoOuBHBIE IMITAMIBI CIOYKAT JJIsi MPOOUBKH OTBEPCTHUH B IUIOCKHUX
3arOoTOBKax, a TAKXKE B JIETANIAX, MOJTYYEHHBIX THOKOM WJIM BBITSKKOM.

B 3aBucumMocty oT (hOpMBbI 3arOTOBKM WJIM JI€TANIU, IPETHAZHAYCHHON IS
MpOOMBKH, B MITaMIaX HCIOJB3YIOT Pa3IMyHbIe MPUKUMHBIC TJIAHKU (3aKpBIThIC
WM OTKPBIThIC) U (PUKCATOPHBIC MITUPTHI, CIyXKaIie s PUKCAIUU MOJOKEHUS
3aroTOBKHU MPHU MPOOUBKE B HEM OTBEPCTHSI.

DOTO OTKpBITBIA IITAaMII C HANPaBISIONIMMU KOJOHKAMU WU PE3UHOBBIM
amoptuzatopom (mpmwkumom). [lerans HangeBalOT Ha (Qukcatop 8, KOTOPBIU
yIepKUBaeT €€ B HY)KHOM TmosioxeHuu (puc. 8). Jleranu mociie npoOUBKU
CHUMAIOTCS C MTyaHCOHOB 4 ChEMHHUKOM 7 Oylarogaps pe3MHOBBIM aMOpPTH3aTOpaM
5, KOTOpbIE IPU OMYCKAHUM TYaHCOHOB JABSAT HA CbEMHUK U MPHXKUMAIOT I€TAIb K
MaTpHIam 3, a IpH MoIbEME ITyaHCOHOB — COPACBIBAIOT C HUX JIETANb.

Puc. 8. llITamn s npoOUBKH OTBEPCTHI

B omuceiBaeMoM miTamme mpoOWBAIOT YETHIPE OTBEPCTUS HEOOJBIIOTO
JAaMeTpa, MO3TOMY MAaTPHULbI MU3TOTOBJIEHB! B BUJI€ BCTABOK B MAaTPUYHYIO IUIUTY



2, 4TO COKpallaeT pacxoj MHCTPYMEHTAIBHOU CTalu U 00JIeryaeT U3rOTOBJICHHUE U
pemoHT mTammna. llltamMn Ha pUCyHKE MOKa3aH B OTKPBITOM IOJIOKEHUH, KOrJa
KOHIIbl IIyaHCOHOB HaxoJsaTcsi B cbEéMHuUKe 7. i Oe3omacHOCTH pPabOTHI
3aroToBKy Ha (pUKCAaTOp NOJAIOT NMHUHLETOM. IlyaHCOHBI M MaTpuLbl Kpyriou
(GopMBbI 111 TPOOMBKM OTBEPCTUN 3aKPEIUIAIOT, KaK MPAaBWIIO, B IUIMTAX IITAMIIA.
ITpu sTOoM cBOoMMH OypTMKaMU OHM ONHUPAIOTCS HA CTaJbHbIC NPOKIAAKU 1,
HAXOJAIIUEC MEXAY MIuTaMu 6 u 9.

V mramna Juis poOUBKH (PUTYPHBIX OTBEPCTHI M OOKOBBIX Ma3oB (puc. 9)
B OaHJ@XHbIX JIGHTaX BepXHAd IumTa 4 ¢ (IaHLIEBBIM XBOCTOBUKOM 3
OPUEHTUPYETCS] OTHOCUTENIBHO HUKHEU TUIMTHI 6 HaNpaBISIOMIMMU KOJOHKaMu 14
u Brynkamu 2. Ilyanconsl — ¢aconnsiii 10 u GokoBoii 11 — CMOHTHPOBaHBI B
yaHCOHOJEpKaTeNe S5, MPUKPEIIEHHOM K BEpXHEH IUIMTe BUHTAMU U IITU(TAMU.
[TpobuBHas matpuia 9 Bpe3aHa B HIKHIOIO IUTUTY 6 M yaep)KUBaeTcs B HEH
BUHTaMU M WITHU(PTaMHU. 3aroTOBKa BBOJUTCS B IITAMII MEX]Y HaIlpaBIISIIOIIMMU
wankamu 8 u 12. Illar nepemMenieHnst orpaHUYEH ClIEHUAIBHBIM (PUKCATOPOM.

Hanpapnsroomas 1umra 7 OprKUMaeT MaTepual K MaTpHUIe BO BpeMs
IITAMIIOBKH, YTO IOBBIIIAET KadyecTBO NMpoOuBKU. Kpome Toro, mimra 7 CiryKHUT
CbEMHHMKOM M TIO3BOJISIET HAIIPABJIATH JIBUKEHUE IIyaHCOHA BO BpeMs pabodero
xoga. IlyaHcoHbl BBOJSTCS B OTBEPCTHE IUIUTHI 7 C 3a30paMu, 00ECIICYMBAIOIIMMU
CKOJIB3SIIIYIO MTOCAAKY 7-TO KBAJIUTETa TOYHOCTH.

7
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Puc. 9. Hltamn asist npoOMBKY (PUTYPHBIX OTBEPCTUI U OOKOBBIX 11a30B (2) U ICKU3
netanu (0)

[Inuta 7 HanpaBasieTcs KOJOHKaMU 14 U TONMOJHUTEIbHBIMU BTYJIKAMU
13. Hanpasisaromasi mimTa NpUKMMAETCsl K 3arOTOBKE NPYXUHAMU 1, HaleTbIMU
Ha HaIpaBJISIIOLIME KOJIOHKH 14 ¥ ynuparomuMucs B BEPXHIOK TUIHTY 4.

[Itamn coBmenieHHoro aerctBust (puc. 10) umeer OJIOK, COCTOSIIUN U3
BepxHer 10 w HwkHe 14 mIMT, B3aMMHO CBSI3aHHBIX HAIPABJISIONIUMHU
KOJIOHKaMU 5 1 BTyJIKaMu 7. XBOCTOBUK 9 BXOAMT (hjlaHIIEM B PaCTOUKY BEpXHEU
wnThl 10 1 kpenutcs kK Hel BuHTaMu. IllTamn ocHamieH mpoOMBHBIM TyaHCOHOM
6, myanconoM-Marpuiie 13 u BeipyOHOU MaTpuied 12. Ilyancon 6 mpoOuBaer
OTBEPCTHE B Iaii0e, MPOTAIKUBAsk IPU 3TOM OTXO/]] Ha MPOBaJ Ye€pe3 OTBEPCTUE B
nmyaHcoHe-Matpuiie 13, BeipyOaeT maily 1o e€ BHEITHEMY KOH- Typy.
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Puc. 10. [lITamn coOBMEMIEHHOTO NEUCTBUS I MPOOUBKU OTBEPCTHS U BHIPYOKH
aiobI

BoipyOnennass maitba ypanserca w3 Martpuibl 13 U OJIHOBPEMEHHO
CHUMaeTCsd C MyaHCOHa 6 MpYXKUHHBIM BbITankuBareneM 3. [lonoca cHumaercs ¢
MyaHCOHA-MAaTPHUIIbl 3 PY>KUHHBIM CbEMHUKOM 2.

[lomaya mosocel moOciae Kaxaoro pabodyero xojJa OrpaHUYMBAETCS
npykuHHbIM ynopoMm 1. IlyaHcon-maTpuiy 13 kpensT K HM)KHEH IUIMTE Mart-
puuenepxareneM 15. [lyancon 6 3ampeccoBaH B IyaHcoHozep:karene 11. DToT
IIyaHCOHOJEP/KATENb U BEPXHUN MaTpHLEAepkKaTeslb 4 KpensaT K BEpXHEH IUINTE
BUHTaMu U ¢ukcupyroT mTtudptamu. [loag myaHcoHoAepkKaTeleM YCTaHOBJIEHA
OMopHas minra 8.

OOpe3Hble MITaMIbl MpeIHA3HAYAIOTCA [UIsl OTHEJIEHHUS OTXOJOB IO
BHEIIIHEMY KOHTYpY LITAMITyeMBbIX JIeTajeil mociie GOpMOU3MEHSIOIUX ONepallnil.
[Io KOHCTPYKUMH OHU aHAJIOTMYHBI BBIDYOHBIM M MOTYT OBITh MPOCTOrO HIIU
COBMEIIIEHHOT'O JEUCTBUS.

3aUKCTKY BBIMOJHAIOT B3aY U CTHB X I T a M I a X. OHU MOTYT UMETh
OJIHy WJM HECKOJIbKO MAaTpHIl, MOCIIEIOBATEIbHO PACIOJIOKEHHBIX OJHA TOJ
apyrou. IIppuMepoM MOXKET CIyKUTh 3a4MCTHOW IUTAMI, NPEAHA3HAYECHHBIN IS
3aYMCTKH JI€TaJIu MOCIEA0BATENBHO B IBYX MATPULIAX 33 OJMH XOJI MTOJI3yHA.

3aunINaeMyl0 JI€Tallb YCTAaHABIMBAKOT B THE3[0 HAIPaBJIAIOIIEH paMKH
(tTpadapera) 2 (puc. 11). [Iyancon 1 mpoTtaikuBaeT AeTallb yepe3 MaTpuIlbl 3 u 4.
[IItaMn KMMeeT HaNpaBiAOMIAE KOJIOHKM M BTYJKH. IlyaHCOH M KOMILIEKT
MaTpHl], YCTAHOBJICHHBIE B PACTOYKAX BEPXHEW M HWKHEH IUINT, KPEmAT K
IUTUTaM BUHTAMU U QUKCUPYIOT IITU(TaAMHU.

Bunbl 6paka npu X0JI0HOM 00BEMHOM IITAMIIOBKE M300pa’keHbI Ha pHUC.
12
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Puc. 11. llITamn ams 3a4nCcTKH () ¥ CXeMa YCTPOMCTBA TUTABAIOIIETO XBOCTOBUKA (0)

B mramne (puc. 13) momocy momarot 1o ymopa 6, mpoOMBarOT B HEH JBa
OTBEpPCTUA IIyaHCOHaMH | © OTpE3al0T 3aroTOBKY I[yaHCOHOM-HOXKOM 4,
MPUKPETUIEHHBIM BUHTAMU K ITYaHCOHOJIEpKAaTer0 5. BTOpo HENOABUKHBIN
HIDKHUA HOX 3 TMpUKpeIUI€H K Marpuuenepxkarento 2. Iramn  umeet
HaIpaBJISIOLIME KOJTOHKHU U BTYJIKH, & TAK)KE XBOCTOBHK C (hJIaHIEM.
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Puc. 12. Bunel Opaka mpu XxononHOW OOBEMHOH IITaMIOBKE: a —
XapakTep pa3pylieHuss Oositra (CieBa) M PacHoOIOKCHUE BHYTPEHHHX TPEIIMH
(cipaBa); 6 — moIEepeYHBIC TPEIIMHBI,B — «CKAJIBITUPOBAHUE»; T — YTSOKUHBI HA
CTEep>KHE TPU MaJIbIX 00KaTHAX (CIeBa) U MpH OOJIBIINX (CrIpaBa); A — MPOJOIbHBIE

TPELIMHBI;, € — MPOJOJbHBIA pa3pbhlB CTEPXKHS NMPU HAKATHIBAHUM PE3bObI H3-32
HaJIM4Ks BOJIOCOBUHBI B MaTepuase
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Puc. 13. IlltamMn nocienoBaTensHOTO ACHCTBUS sl IPOOMBKHU OTBEPCTHI U OTPE3KU
IOJIOCHI

1.3. ITaMnbl 7J9 THOKH

Ilyancon 4 (puc. 14) Kpenmsr HENOCPEACTBEHHO K XBOCTOBHKY 5, a
MaTpuily 2 — K HWXKHEW mumTe 1. 3arotoBky KiIagyT Ha MATPUILy MEXKITY
YIOPHBIMU TUTAHKaMU 3.
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Puc. 14. IIpocreiimmii ruOOYHBIN TITAMIT Puc. 15. I'mbounblil mramn

B »tom mramne (puc. 15) TOYHOCTH pa3sMEpPOB OTOTHYTHIX KOHIIOB
JIOCTUTaeTCs YKIJIAJKOW 3arOTOBKH B (pukcaTop 6 u Ha MaTpuily 1 1mo JByMm ynopam
5. Tlpu sTOM mepen TUOKOW 3aroToBKa 3aKMMAETCs MEXAY IyaHCOHOM 4 U
CIIeMAIbHOM MIMWJIBKON 3, MeHCTBYIOIIEH OT MHEBMaTH4ecKoro Oydepa mpecca
yepe3 BhITAIKUBATEND 2.

[Tyancon 4 (puc. 16) kpensT K BepxHel 1muTe 3, a THOOYHYIO MaT- PUILY 5
YCTaHABJIMBAIOT B CMEIUATIBLHOM MOJOCTH HUXKHEW MIUTHI 6. Mat- pully U MyaHCOH
KpeIAT K IJIMTaM BUHTAMH M (UKCUPYIOT mTU(PTaMH. 3a- TOTOBKY MOJAIOT O



HETIOABIKHOTO yropa 1 M yaep)KMBalOT OT CMEIICHHS NPYKUHHBIM yIIOpoM 2.
[Tocite THOKKM U30THYTYIO JI€Tallb YAAISIOT U3 IITAMIIA BHITAJIKUBATEIEM 7.

[110CKyI0 3arOTOBKY HU3rHOAIOT CTEPXKHEBBIM ITyaHCOHOM | W MOJI3YIIKaMU
2, mepeMeNIalonMMUC HAaBCTpPedy APYr APYTY MpPH ABHKCHUU BHH3 BEpXHEH
MOJIOBUHBI IiTamma (puc. 17).

[lepemenieHne TOM3YIIEK MPOUCXOIUT OJiarogaps CKOJBXEHHIO X
OIOPHBIX IMOBEPXHOCTEH IO HAKJIOHHBIM IOBEPXHOCTSIM KIMHBEB 3. XOMYTHK
CHHMAETCSI CO CTEPXKHEBOTO MyaHCOHA MOCJIe TOT0, KaK MOJI3YIIKH Pa30HaIyTCs.
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Puc. 16. OTKpBITHIN THOOYHBIH IITAMIT C HAITPABISIOIMIMMHU KOJIOHKAMHU

B mrramne g rubku kosbla (puc. 18) MIOCKY0 3aTOTOBKY O0XH- MalOT
MIOBOPOTHBIMH KyJaukaMH | BOKPYT CTEPKHEBOTO MTyaHCOHA 2.

il i
Puc. 17. llltamn njst THOKK XOMyTHKA Puc. 18. Illtamn mist ruOKA KOJIbIa

B ru6ounom mrammne (puc. 19) usroraBnuparotr T-o0pa3nyro ckoOy u3 I1-
oOpasHoif 3aroroBkd. Ha HmxkHeW tumre 1 3TOro mTamma YyCTaHOBJICH
MaTpuUIlle/iepKaTeNb 2, K KOTOPOMY BUHTaMH MPUKPEIUICHBI YIIOPHBIE IJIaHKUA 7 U
BKJIAJBIII 3, Ha KOTOPBIA OMUpaeTcs u3rmbaemasi 3arotoBka. [lpm aBMXEHHH



BEpPXHEN yacTu 4 mraMia BHU3 KOJOJAKH 6, Ka4aroluecss Ha OCsX 5, CKOJIB3ST MO
ynopHsIM IilankaM 7. K KononkaM NpUKpEIUIEHbl IUIaHKH-IIYaHCOHbI O,
OCYIIIECTRIISIONINE THOKY. 3aroTOBKY HajeBaroT Ha T-oO0pa3Hblii KpOHIITEHH 8 U
00KMMaIOT Ha HEM, Kak Ha cepaeuHuke. [locne mITaMIOBKU J€Talb YIAJSIOT,
CIABUIas M0 3TOMY KPOHIITENHY.

3azonmeka Lenamb

Puc. 19. llltamn ans rudku T-o6pa3Hoii ckoObl 1 epexos [-IV rubku
1.4. IlITaMnbl AJI BBITAXKKH

[lyancon 5 mpocToro mramma s BBITSKKH 03 MprKuma KpemsT K
XBOCTOBHKY 3 KOJIBIIEBBIM ITyaHCOHOepkaTenem 4 (puc. 20). Marpuia 6 numeet
dbuxcatop 2, HEOOXOIUMBINA JIJIT OPUEHTUPOBAHMS 3arOTOBKU. MaTpHIly KpersT K
HIDKHEN TMTe 1, ycTaHaBIMBAaeMOM Ha CTOJI Ipecca. B myaHCOHE U XBOCTOBUKE
CIeNaHbl CKBO3HBIE OTBEPCTUSI ISl BBIXOJIa BO3- JyXa M OOJIETUCHUS] CheMa
BBITSIHYTOrO Toiyadbpukata Ha mpoBal. [[ns cbema ero ¢ IyaHCOHA TIOJ
MaTpPUIIEH YCTaHABIIUBAIOT TPH MPYKUHHBIX cOpachIBaTems 7.

BeITsDKHBIE 1ITaMObl HWMEIOT JBE€ PA3HOBUAHOCTH, OIpEIEisie- MbIe
XapaKTepOM BBITIOJTHAEMbBIX ONE€PAIMid: IITAMIIbI JIJIsl IEPBOM ONEPALUH BBITSIKKHA U
IITAMIIBI JJ1s1 BTOPOU U MOCIEIYIOUX OTe- PAIMI BBITSAKKH.



tamnel 6€3 NPUKUMHOTO YCTPOMCTBA TMPUMEHSIOT TIPU  BBITSIKKE
HEernmyOOKUX MOJBIX JieTa- JIeH, a TakKe MPH BBITSXKKE W3 TOJICTOTO MaTepuana,
KOI'JIa HET ONIaCEHUsI B 00pa30BaHNH CKJIa/I0K Ha IITaMITyeMOMU JEeTalu.
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Puc. 20. [IpocToii BBITS>KHOM IITaMII

IIprkruMHBIE YCTPOMCTBA B BBITSDKHBIX — IITAMIAX, JCHUCTBYIOIIUE OT
MPYXKUH WU PE3NHOBBIX aMOPTH3aTOPOB, MMPUMEHSIOT MPU HETITYOOKOHN BBITSIKKE
U pa3MemamT B BepxHeW uacTu mramma. [Ipu BBITSDKKE JeTanei OOJbInoin
rIyOMHBI U OOJBIIMX pa3MepoB, KOTJa HEOOXOAMMO CO3[aBaTh OOJIBIIOE
naBieHue, OydepHoe yCTPOMCTBO TMOMEIIAIOT TMOJ HWIKHEW TUIMTOW INTaMIia U
IUIMTON mpecca. B mpeccax COBpEeMEHHBIX KOHCTPYKIHN O00S3aTEIbHO MMEIOTCS
MHEeBMaTHYeckue OydepHbie ycTpoiicTBa. BBITsSHkHBIE mITaMIbl 0€3 MPHKUMHOTO
YCTPOMCTBA IPUMEHSIOT TOJIb-

KO Ha IMpeccax MNpOCTOro ACHCTBUS U NpPU HEOOJBIIOM YMEHBIICHUU
JMaMeTpa TMEPBOM BBITSHKKH, a TakKKe IPU BBITSHKKE JeTajed U3 TOJICTOro
Matepuana. [lo KOHCTPYKUMM IITaMIbl JiJIi MOBTOPHOM BBITSKKH CXOJHBI CO
HITaMIIaMH JIJIs1 TIEPBOM omepaiyu, ToJbko (opMa u pasmepsl puUkcaTopa J0KHbBI
COOTBETCTBOBATh Pa3MepaMm MOJION 3arOTOBKH, OJIYYEHHOM Ha MEPBOU OIEPALIHH.

BoiTsokabie mtamnbl (puc. 21) 6e3 IpKUMHOTO YCTPOMCTBA COCTOAT W3
MaTpulbl 4, 3aKpEIJICHHOW Ha HUKHEW YacTH IITaMIla, U IyaHCOHA 3, KOTOPbIN
CHU3Y HMMEET 3aKpyrjieHHble paboyre KPOMKH, a CBEpXy — XBOCTOBHK 1| s
3aKpeIUICHUs] B MOJI3yHE mpecca. Marpuiy Jjsi SKOHOMUU WHCTPYMEHTAIBHOM
CTaJIM U3TOTOBJISIOT TOJIIMHOMN, paBHOW BBICOTE €€ pabodeil JyacTu, U MOMEMIA0T
Ha 000iMYy 5, MOHTHUPYEMYIO B HWXHEW TuM Te 6 mramma. B HWKHEH TumTe
MMEETCS] OTBEPCTHUE, YEPE3 KOTOPOE MPOXONT IITOK 8 BHITAIKUBATENS /.

JIns UEHTpUpPOBaHMS W HAIPABICHUS IIyaHCOHA CIIY>)KUT IIuTa 2.
BriTskHOM TyaHCOH 18 pa3smeraeTcss B HUKHEW yactu mrtamna Ha mmrte 10, a
BBITSDKHAsI MaTpulia 12 3akpensieHa Ha midte 13 B BEpXHEHW 4acTu mramia. 31eCh
K€ TIOMEIIAETCS U BBITAJKUBATENb 16, AEHCTBYIOINM OT NIpykuH 15. /laBnenue Ha



OpWKUMHOE Koiplo 11 mepemaercss OT NMHEBMAaTUYECKOM MOAYIIKH 9 uepes
crepxxau 19, nomemennsie B ute 20. J[aBaeHne Bo3ayxa B MOAYIIKE COCTABIISIET
0,49 Mlla. Ilpu xoxe mnois3yHa 14 mnpecca BHU3 MaTpulla CBOUM TOPLIOM
MPWKUMAET 3aroTOBKY 17 K mpmKUMHOMY KOablly 11 U mepememaercs BMECTE C
HUM, BCJIEJICTBHE YETO 3arOoTOBKA MOCTENEHHO BBHICKAIb3BIBAET U3-TI0J] MPUKUMA U
00TsATMBAeTCsI BOKPYT IyaHCOHA, 00pa3ys JeTaib TpeOyemMoil (opMbI.
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Puc. 21. BBITSOKHBIC IITaMITBL: @ — BBITSDKHOM IITamn 6€3 mprkuMa 3aroTOBKH; O —
mTaMil JJ1 BBITSIDKKA C IPUKUMOM

JUIsi LEHTpUpPOBaHUS W HAIpPaBICHUS IIyaHCOHA CIYXXUT IUMTa 2.
BriTskHOM TyaHCOH 18 pa3smenaeTcs B HUKHEW yacTu mtamna Ha mmrte 10, a
BBITSDKHAsI MaTpuiia 12 3akpensieHa Ha mwidte 13 B BEpXHEW 4acTu mramia. 31eCh
K€ MTOMEIIAETCS U BBITAJIKUBATENb 16, JEMCTBYIOIMIA OT NpykuH 15. /laBiieHne Ha
OpWKUMHOE Koiplo 11 mepemaercss OT NMHEBMAaTUYECKOM MOAYIIKH 9 uepes
crepxkHuu 19, nomenienneie B unte 20. /{aBienue Bo3ayxa B OAYIIKE COCTaBISET
0,49 MlIla. IIpu xome mnon3yHa 14 mnpecca BHM3 MaTpulla CBOMM TOPLOM
IPY>KUMAET 3aroToBKy 17 K mprKMMHOMY Koiblly 11 m mepemeniaercss BMecTe ¢
HUM, BCIJIEICTBHE YET0 3arO0TOBKA MOCTEIIEHHO BBICKAJIb3BIBAET U3-110J IPHUKUMA U
00TATrMBaeTCsl BOKPYT MyaHCOHa, o0pa3ys AeTallb TpeOyeMoi (hopMBbl.

Ecnu BBITSDKKAa OCYIIECTBIISETCS B HECKOJIBKO TEPEXO0/IOB, TO IOJY-
(dabpukaT, MOJYYEHHBIH NPHU MPEAbIAYIICH BBITSDKKE, CIYKUT 3arOTOBKOW MPHU
MOCIICTYIOIIEH.

Hanpumep, B mrammne 111 BTOpOM BBITSOKKY (pHC. 22) IKWBA BEHTUIISTOPA
B KayecTBE 3arOTOBKM MCHOJB3YIOT UWIMHAPUYECKUH KOJMA4YOK, BBITSHYTHINA
paHee (Ha PUCYHKE MOKAa3aH IITPUXOBOM JIMHHUEH).



[lyaHcoHbl M MaTpULIBl IITAMIOB JUISl BBITSDKKA KPYIHBIX JIeTaliel
(HampuMep, OOJUIIOBOYHBIX JeTajied aBTOMOOWJIS) W3TOTOBJISIOT JIUTHIMH (pHC.
23). Ilyancon 1 Takoro ImTamiia, YCTaHABJIMBAEMOTO Ha IIpecce JABONHOIO
NEUCTBUSI, KPEMAT WIM HENOCPEACTBEHHO K BHYTPEHHEMY IMOJ3YHY, WU C
MPUMEHEHUEM CHCIUANBHOW TUIUTHL [IprmkuM 2 KpemsaT K BHEIIHEMY IOJIBYHY
npecca, a MaTpuily 4 ¢ COMYTCTBYIOIIMMHU € JIeTalsIMH YCTaHABIMBAIOT HA CTOJIE
npecca. Ha moBepXHOCTH CMBIKaHMS MPUKUMa C MATPUIEH y TaKUX MITAMIIOB
MOTYT OBITH YCTaHOBJICHBI EpETsKHBIE pedpa (moporn) 3.

Puc. 22. llltamn a1 BTOPOi BBITSHKKH: | — MaTpuia; 2 — BRITAIKUBATENh; 3 — IIMTHIbKA
BBITAJIKUBATENS; 4 — MaTpULIEAEpKATENb; 5 — IyaHCOH; 6 — AepKaBKa IIyaHCOHA; 7 — MPHXKUM; 8
— KOJIOHKA- OTPAaHUYUTEIh 3aKPBITON BBICOTHI IIITAMITA
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Puc. 23. llItamn ass BBITSKKH, yCTaHABIUBAEMbIN HA MIPECC IBOMHOIO JEHCTBUS

B 3aBucuMOCTH OT XapakTepa BBITSKKU U IOCJIEAyIoled 00pe3Ku 3TU
pebpa kpemsaT K MNpuxKUMY WIM K Marpuue. PeOpa mnpegHazHaueHbl IS



TOPMOKEHUS IBUKEHUSI MaTepraia BO BpeMsl BBITSXKKHU, YTO MO3BOJISIET YIPABIATh
IpOILIECCOM TEUEHUs MaTepuana U oOecredyrBaeT OnaronpusiTHbIE YCIOBUSA
BBITsDKKH. Ha puc. 23 1o3. 5 — nuHust oOpe3KHu.

[tamMn ayis BBITSDKKKA C yTOHEeHHEeM (puc. 24) UMeeT yAJIWHEHHBIN
IIyaHCOH 3 W LEIbHYIO0 KOJBLEBYIO MATpHUIly |, BPE3aHHYIO B HIWKHIOKO IUIUTY 3.
Ha marpuue craBar ¢ukcarop 4, B OTBEPCTHE KOTOPOTO YKJIAABIBAIOT MOJYIO
3aroToBKy. IIpoTskka OCYIIECTBIAECTCA HA MOpPOBaj, IMOITOMY CHEMHHUK 2
YCTaHABJIMBAIOT MoJl Matpuiieil. OH COCTOUT M3 YETHIPEX CEK- TOPOB, CTSHYTHIX
CTaJbHOM MPY>XUHOUM 6. 3aroTOBKA, MPOTATUBAEMas 4epe3 MaTPUIly, pa3dBUTAET
CEKTOPBI CheMHHUKA, Pa3KUMasi IPU STOM MPYKUHY, U CBOOOTHO MPOXOIUT BHU3.

s
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Puc. 24. llltamn 11 BBITSKKY C YTOHEHUEM

[IpoTsiruBaemasi neranp, BBIXOJS 3a MPENEIbl CbEMHHUKA, MO3BOJSET €ro
CEKTOpaM I0JI JECUCTBUEM IPYKWHBI BHOBb MOJOWTH K IMYaHCOHY W IUIOTHO €r0
oxBatuTh. [Ipu 06paTHOM XOj€ MON3yHA AETab YIMHPAETCS B 3a0CTPEHHbIE Kpas
CEKTOPOB ChbEMHHMKA M CHUMAETCS C IIyaHCOHA. bJOK mTamMIia ¢ HalpaBiAIOLUMA
yCTpoiicTBaMH Ha pUCYHKE He wu3o0paxkeH. [IponaBurasch BHYTph 3aroTOBKH,
BBITOJIHSIET BBITSKKY 10 TE€X NIOpP, MMOKAa JHO 3arOTOBKHA HE YIPETCA B IUIUTY
BBITAIKABATEIA, KOTOpas COMKHETCS C BEpPXHEW IUIMTOM Irtammna. Marpuna
yAepKUBaeTcsl 000MMOM, a IyaHCOH COEJIMHEH C HWDKHEW IUIMTOU Mpecca uepes
IIyaHCOHOJAEPKATENb.

KpynHeie neranu Tuma JAHMIL U3 TOJCTOTO JIUCTA OOBIYHO M3TOTABIMBAIOT
BbI- TSDKKOW B TOpsiY€M COCTOSIHMM Ha TUIPaBIMYECKUX IMpeccax B IITammax (puc.
25) crneuraJbHOM KOHCTPYKIMU. Tako ITaMi HMMEET KOJIbIIEBYIO (4ac- TO
cOOpHy10) MaTpuily 1, Mpu- kMM 2 ¥ MacCUBHBIN ITyaHCOH 3.
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L. 1500
Puc. 25. llltamn 17t BBITSKKYA KPYIHBIX JI€Tale TUIa THUIL

1.5. Iramnsl 1ist GopMOBKH

Mramoel st popmoBku (puc.  26) MOTYT OBITh MEXaHUYECKUMH, C
AJIACTUYHBIM  JACQOPMHUPYIOIIMM 3Jie- MEHTOM, HalpuMep ¢ PE3UHOBBIM
IIyaHCOHOM, M TUAPABINYECKHUMH. B yCIOBHSIX MEIKOCEPHITHOIO MPOU3BOACTBA
(OPMOBKY MOXHO OCYIIECTBUTH B CIEIHUANbHBIX YCTPOMCTBAX MOJ JAEWCTBUEM
MOIIHBIX 3HEPreTUYECKUX UM~ ITyJIbCOB.

[Ipu mexanumyeckoit (popMoBKe B mITaMmax ae(GOpMUPOBAHHE 3arOTOBKHU
MOKET, HapUMep, OCYIIECTBIIATHCS MyTEM MEPEMEIIECHUS TyaHCOHOB- KYJayKOB
1, pazxumaeMblX KOHYCOM WM KiuHbsIMU. [Ipu popmoBKe pe3nHO MecTHOe
pacTsDKeHHE MaTepuaja IOJydyaeTcsl MOJ JaBICHHEM 3JIACTUYHOTO PE3MHOBOTO
KOJIblIa UM IyaHcoHa. [Ipu popMOBKe KUAKOCTBIO METALT 1e(hOPMUPYETCS O]
JIABJICHUEM KHUJIKOCTH.

1

L/_Y i

Puc. 26. lltamm nyst opmoBku: | — monmoxkenue 10 GopMoBKH,
Il — mocne popmoBkHu
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Puc. 27. Cxema oTOOPTOBOYHOTO MITAMITA: & — JJIsl OTOOPTOBKH BHYTPH Kpast (GUTYpHOTO JTUCKA;
0 — JUTsI 3aKaTKH HAPYXKY Kpasi KOHMYECKOW YaIKu

3aroToBKY, IOJYyYEHHYIO ITOCJIE ONepanuii BRIpYOKH M0 KOHTYpY (puc. 27),
BBITSIKKU U MPOOUBKU OTBEPCTHS, YCTAHABIMBAIOT B HIXKHIOIO YacTh rtamna. [lpu
XOJI€ TI0JI3yHa IIPECCA BHU3 ChEMHUK |, NEMCTBYIOIINN OT NPYXKHUH 2, IPUKU- MAET
3aroTOBKY K IIKUTE 3. 3a- T€M AAJIbHEUIIIUM XOJ0M MOJI3y- Ha MaTpuiia 4, Haxxumast
CBOCH paJIMyCHOM BBITOUKOM Ha KPOMKY 3arOTOBKH, MPOU3BOIUT €€ OTOOPTOBKY.
[Ipu obpatHOM X0- 1€ MOJ3yHa Mpecca IMTa 3 TOA ACHCTBUEM NPYXKHUH 5
BBITAJIKUBAE€T TOTOBYHO J€Tallb W3 HWKHEM YacTH IITamma, a ChEeMHUK |
BBIOpAchIBaeT €€ M3 MaTpuilbl. JIJisi MOTydeHus BBICOKOTO KauecTBa OTOOPTOBKHU
HEO0OXO0MMO, 9TOOBI 3aKPYTJICHHE BBHITOUKH Y MATPHUIIBI ObUIO TJAAKAM U XOPOIIIO
OTHOJIMPOBAHHBIM.

Mramn ams  ¢opmoBKU (pUC. 28) MMEET MACCHUBHBIC BEPXHIOIO 5 U
HIDKHIOKO 8 TUTUTBI, K KOTOPBIM COOTBETCTBEHHO C IMOMOIIBIO MIyaHCOHO- U Mart-
puuenepxarened 3 u 1| kpensar myancon 6 u Marpuny 7. Ilox myancoHom
yCTaHOBJIEHA noAkanHasa mmuta 4. Takyro ke MIUTYy MOXKHO YCTAaHOBHUTH U IOJ
MaTpuLy.

JIns BBITAJIKUBAHMS OTIITAMIIOBAHHBIX JIE€TAJIEW M3 MaTPULbl CIy’Kat
TpaBepca 10, Tsara 9 u BeiTankuBatenb 1 Ilpu aBukeHMM MOJI3yHA  BBEPX U
MOAXOJE €ro K BEPXHEM MEpPTBOM TOYKE BTYJKM 2 € MOMOWIB TAr 9
npunogHuMaroT Ttpasepcy 10. OIHOBpEMEHHO MPUITOAHUMAETCS BBITAJIKUBATEIb
11 u BeITAJIKUBAET JeTadb U3 MaTpUIlbl. BepXHssa miu- Ta mraMna NpuKperieHa ¢
MOMONIBI0 Ta3a THUIMA <JIACTOYKUH XBOCT» W KiuHA. lllTamMmbl aHanoruyHbIX
KOHCTPYKITUH MOKHO TPUMEHSTH ISl KATHOPOBKU U YEKAHKH.
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Puc. 28. IlItamn amst popMoBKU

Or6oproBounble MmTamnbl (puc.  29) nus oOpazoBaHus Oopra Mo
BHEIITHEMY KOHTYpY WJIH Y TIPOOUTOTO OTBEPCTHUS OOBIYHO H3TOTOBISIOT C

HarpaBJIAIOIIMMHA KOJIOHKAMH U BTYJIKaAMH.

A NANDSE
3

—4

7 )

___.r"
7 /&/7 /
/ /] /4—%
e 0

Puc. 29. llltamn nst oTOOPTOBKH

W3nenue 4 npwkuMaercs K MaTpule 5 OPHXXUMOM 3 TOJ JIE€UCTBUEM
npyxkuH 2. OTOOPTOBKA OCYIIECTBIsETCS myaHCOHOM 1. M3menus BpITan KUBArOTCS

BBITAJIKMBATEIEM 7, HA KOTOPBIA JaBUT TOJKATENb 6.

1.6. IlTamMnel AJ5 BLIAABJIMBAHUSA
[Iramoel s mpssMoro u oopaTHOro BbiAaBiuBaHus (puc. 30) umeror
MACCHUBHBIE BEPXHIOIO 4 W HIKHIOO | TUIMTHI, HANpaBIAKOUIAE KOJOHKUA 2 H

BTyJKH 3. K BepxHel nimTe npukperieHa aepxxaska 6. Ilyancon 8 onupaercsa Ha

MOAKIAJAHYI0 TUIMTY S5 W yIEpXKUBAeTcs  IMyaHCoOHoaepxkareiem 13,



[TyancoHomepkaTenb KpEnuTCs K JepiKaBKe pe3b0OBBIM KOJIBIIOM 7 WM BUHTAMH

Puc. 30. [lItamn ms Xomo1HONH 00bEMHOM MITAMIOBKH MPSMBIM (a) 1 00paTHBIM (0)
BBIIaBIIMBaHUEM: |— HYDKHSIS TUTUTA; 2 — HAMIPABJISIIOIINE KOJIOHKH;, 3 — HAIPABIISIONTUE BTYIIKH;
4 — BepxHsA IJIUTA; 5 — IOJAKIIAIHAS TUINTA; 6 — IepikaBKa; 7 — pe3pb00BOE KOIBI0; 8 — IMyaHCOH;

9 — matpuna; 10 — 6annaxu; 11 — marpunenepxarens; 12 — BeITaIKuBaTenb; 13 —
MMyaHCOHOJEpkKaTelb; 14 — BUHTHI

Martpura 9 3amnpeccoBaHa B OJUH WM HECKOJHKO KOHMYECKHX OaHIaxei
10. OHa onupaeTrcss Ha MOAKIAAHYIO IUIMTY U NPUTATUBAETCA K HIKHEU ILTUTE
Matpuuenepxareanem 11.  BeitankuBarens 12 mnpuBoautrcss B JI€UCTBUE
BBITAJKUBAIOIINM YCTPONUCTBOM Ipecca. BepxHIOI0 M HIKHIOW IUIMTHI IITamIia
NPUKPEIUISIIOT K MOJI3YHY U CTOJIY Mpecca 00JITaMHu.

[ITamMnel 1751 BbIAABIMBAHUS TIOJIOCTEM B MAacCCHUBHBIX 3aroTOBKax (pucC.
31) UMEIOT MyaHCOH 5, HIDKHIOW IUIMTY 8, Hampapisioiiee Kojiabio 4, o0oiMy-
Kopnyc 3 u mpuemHoe koiiblio 7. IlyaHcoH mepemermiaercs B HampapisiOLEM
KoJiblle 4. 3aroroBka 6 TMOMEIIAETCA B CHEHHAIBLHOM KOJIbIE 2, YCTAHOBJIEHHOM
B o0oiiMe kopiryca 3. OGoiiMa onupaeTcss Ha HIWKHIOKW TUIMTY 8 WK BTYJKY 1, a
3aroToBKa — Ha mpueMHoe Koiibllo 7. IlltamMn ycraHaBIMBalOT Ha CTOJ Ipecca.
BrinaBnuBaHue OCYIIECTBISIETCS MYaHCOHOM, Ha KOTOPBIM JaBUT CHEIUaIbHAs
IJIMTa, MPUBEPHYTas K MoJ3yHy mpecca. [locie okoHYaHUS BbIJABIMBAHUS
HaIPaBJIAIONIee KOJIBIIO U ITyaHCOH CHUMAIOT, 000iMy nepeBopadnBaroT Ha 1800 ,
YCTaHABJIMBAIOT HAa CTOJ Npecca Ha JONOJHUTEIBHOE MOJKIAJHOE KOJBIO HU
Ha)KMMOM T0JI3Y- Ha YAAISIOT U3 HEE 3arO0TOBKY C BbIJIaBJICHHOM MOJIOCTHIO.

[tammbl 11t TUIOCKOM TIpaBKH (puc. 32) UMEIOT JIB€ MAaCCUBHBIE TUIHTHI,
OJlHa U3 KOTOPBIX (TIOJABUXHAS) MPUKPEIUIAETCS K BEpXHEW 4YacTu IITamra, a
BTOpasi (HEMOJABWXHas1) — K HikHed. [lmutel mMoryT OBITH Taj- KUMH WU
puGdIEHBIMU C TOYEYHOM WM BadenbHOW MOBEPXHOCTHIO. [lmu- ThI ¢ riaakoit
MOBEPXHOCTHIO MPUMEHSAIOTCS TJIaBHBIM 00pa3oM JJid MpaBKH JIeTajeil, KoTopbie
JOJDKHBl HMMETh YHUCThIE TOBEPXHOCTH. I[IMMTBI ¢ TOUYEYHON MOBEPXHOCTHIO
pacrnoJiaratoT OTHOCUTENIBHO JPYT Apyra Tak, YTo- Obl BINAJUHBI Ha OJTHOM TUIUTE



COOTBETCTBOBAJIM BBICTYIaM Ha Jpyroil. Todeunple uiau BadelbHBIE TIUTHI
00€ecreurBalOT XOpOIIyl0 MpaBKy, HO OCTaBISIOT Ha MOBEPXHOCTSAX JAeTaliel
COOTBETCTBYIOIIMN oTneyaTok. HWMHOrga mnpaBKy COBMEIIAIOT C MECTHOU
($hOpMOBKOM, YaCTUUHON THOKON U JPYTUMHU OTEpaLUSIMHU.

]
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Puc. 3 Ilramms! 11 BEIIABIMBAaHUS Puc. 32. lltamn y1s JIOCKOM MPaBKHU C
MOJIOCTEN TOYCYHBIMU (2) U TTIaAKUMU (0) IIuTaMu

7

1.7. YHuBepcajbHble IITAMIIbI

VYHuBepcanpHble MITAMIIBI TOAPA3ACsAiOT Ha IITaMIIbl C YHUBEPCAIbHBIM
OJIOKOM U IITamIbl ¢ OBICTPOCMEHHBIMU J1€(DOPMHUPYIOMIUMHU Yy3JIaMU- MTaKeTaMH.
[lepBble mpenHa3HaueHbl TJIaBHBIM 00pa3oM Jisi OJHOBPEMEHHOM MPOOMBKU
OO0JBILIOTO YKCIIAa OTBEPCTUH B KPYMHOTAOAPUTHBIX IJIOCKUX JIMCTOBBIX JAETaJISX.
brnok 5»TUX 1ITaMOOB COCTOUT U3 JBYX IUIMT, CBS3aHHBIX HaIPaBISIOIIUMU
KOJIOHKaMU U BTysnkamu. [lnmuTel MoryT umers T-o0pa3Hble ma3bl A KpeIuieHus
CMEHHBIX KOMIUJIEKTOB, COCTOSIIIMX M3 IIyaHCOHOJAEpXKATelsi C IyaHCOHOM,
MaTpHUIlIeJepKATENs C MATPULICH U CheMHHKA. TaKkne KOMIUIEKThl yCTaHABIIMBAIOT B
Onok mrammna. MIx MOXKHO mepemelnarh, 3aKperuisisi B pa3IMYHbIX MecTax OJioka B
3aBUCHUMOCTH OT PACHOJIOKEHUS OTBEPCTHHM IITAMIyeMOW Jeranu. [IpuMeHstor
YHHUBEpCaJIbHbIC OJIOKU C 3TIEKTPOMAarHUTHBIMU TUINTAMHU.

B HuXx cMeHHBIe paboyMe KOMIUIEKTHI YJAEPKUBAIOTCS MPUTIKCHHEM
AJIIEKTPOMATrHUTOB, YTO MO3BOJISIET 3HAYUTEILHO YCKOPHUTD MEPEHANAAKY IITAMIIOB.

[Tonb3ysick mITaMIaMu C YHUBEPCAJIBHBIM OJIOKOM, MOKHO IITaMIIOBaTh
pa3IuyHbIe JIUCTOBBIE A€TalIM 1o 3eMeHTaM (puc. 33). B aTom ciyyae y neraneit
CHauaja ITaMIyloTCs, HaIpUMep, MPsMbIE YU4acTKU, 3a- TEM 3aKpYIJIEHUS B yriax,
IpOOMBAIOTCS OTBEPCTHS, Jlajee M3ruOaroTCsl OTAENIbHbIE 3JeMEHTH U T. A. s
OCYILIECTBJICHUS! TAKOH IITAMIIOBKM HEOOXOAMMO HMETh Habop pa3iIMYHbIX
CMEHHBIX KOMIUIEKTOB M CMEHHBIX Jie- TaJled IITaMIIOB, KaXAbld U3 KOTOPBIX
npeaHa3HayeH [Js IITaMIIOBKA TOTO WM WHOTO TEOMETPUYECKOTO SJIEMEHTa
JeTau.



Puc. 33. leranu, monyueHHbIe I03IEMEHTHOM IITAMIIOBKOM

[Itammbel ¢ OBICTPOCMEHHBIMH Je(DOPMUPYIOIIUMH JIETAIIMU WJIK  TIa-
KeTaMU TJIaBHBIM 00pa3oM MpeIHa3HAYEHBI IS OJHOMO3UIIMOHHONW IITAMIIOBKU U
BBITIOJIHCHUS AHAJOTHUYHBIX IITAMIIOBOYHBIX OINEpAlMi ¢ W3MEHE HUEM Pa3MEpOB
HITAaMITyeMBIX JIeTallel B OTHOCUTEIBLHO HEOOJBIIOM auanazoHe. Takue IITaMIibl
UMEIOT OJIOK C HalpaBIAIONIMMU KOJOHKAMH, IIOCTOSIHHBIE ITyaHCOHO- U
MATPHULEACPKATEIH, BBITATKUBAIOIIME YCTPOMCTBA, YCTPOUCTBA 11 OPUEHTALUU
3aroToBoK. CMEHSIOTCS B HUX OOBIYHO ITyaHCOHBI, MATPHIIBl M HEKOTOPHIC JACTAIIN
KPETUIEHUSI WU MTAKETHI B LIEJIOM.

Onun w3 Takux mramnoB (puc. 34), NMpUMEHSIEMbIA JJIS BBIPYOKH H
NPOOHMBKH MIAMOBI M3 CTAILHOMN TOJIOCHI TOJIIUHON 12 MM, OCHAIIaeTCs CMEHHBIM
KOMOWMHUPOBAaHHBIM TYaHCOHOM |, TMyaHCOHOM-MaTpuile 2 Il BBIPYOKH
HApY>KHOTO KOHTYpa U MPOOUBKU OTBEPCTHS U BBHIpYOHOU MaTpuiie 3. OcTanbHbIe
JICTaIN IITaMIIa ITIOCTOSTHHBIE.

N

Z

Puc. 34. llltamn nms BeIpYOKH ¥ MPOOMBKH MIAHOBI CO CMEHHBIMU J1€(OPMUPYIOIITUMHU
JeTalsIMu



1.8. KomOuHMpoBaHHbIE IITAMIIBI

C uenbo CHUKEHUS TPYIOEMKOCTH MPOIECCOB IITAMIIOBKH, YACIICBICHUS
CTOMMOCTH IITAMIIOBaHHBIX JETalied M aBTOMATU3alUu padOT MpPHU- MEHSETCS
KOMOMHUpOBaHHAsl IIITAMIIOBKA, TMpPU KOTOPOM psAl TPOCTHIX OMepanui
BBINIOJIHAETCSI B OJAHOM IITAMII€ COBMEIICHHOIO WJIM MOCIEA0BATEeIbHOTO
nevictBus. [IpUMEHSIOT Tak)ke IITaMIlbl KOMOWMHUPOBAHHBIE COBMEIIEHHO-
MOCJIEA0BATEIBHOTO JEUCTBUS.

N3roroBrienne aerany B MITaMIAX COBMENIEHHOTO ACHCTBHS MPOUCXOAUT
3a OAMH XOJ Tmpecca Oe3 mepemerieHus 3aroToBku. llepexoapl (ome- parmmn)
pa3MenialoT B HaNpaBJICHUM TMEPEeMENICHUs IMOJ3yHa I[pecca, W 3a- TOTOBKA
nedopMHUpyeTCss  TOCHEAOBATEIbHO IO Mepe IMepeMelnieHus Moj3yHa (a
CJIeI0BATEIbHO, U BEPXHEN yacTu mramna) BHU3. llITaMmoBKa BBIMTOIMHSETCA KaK
U3 OTJACJIBHOM 3aroTOBKM, TakK M U3 TOJOCHl (JeHThI). OOBIYHO IITAMIIBI
COBMEILIEHHOTO JACHCTBUS UCIOJIB3YIOT JJIsI U3TOTOBJIEHUS JeTallei, TpeOyIomux
oT 2 1o 4 omnepanuid 0Opu TOJNIIAHE MaTepuasa A0 5 MM. BO0O3MOXHOCTH
COBMEIIICHHS 3aBUCHUT OT TOJIIIMHBI MaTepuajga U pa3MepoB JECTAIM, TaK KaK MpU
OTIPE/ICJICHHBIX COOTHOIIECHUSX HAPY>KHOTO W BHYTPEHHErO0 KOHTYPOB JETalv
TOJIIIINHA CTEHOK Y MMyaHCOHOB M MaTPUI MOXET MOJIY4aThCs CIAUIIKOM MaJIOH, YTO
3aTPyIHUT UX U3TOTOBIIEHUE U TEPMOOOPAOOTKY.

B mrtammnax mocinenoBaTtenbHOrO ASHCTBUS KOMOMHUPOBAHHAS IITAMIIOBKA
UCIIOJIB3YyeTCs Ui AeTaneit ToamuHou ot 0,2 10 6,0 MM ¢ HAUOOJIBIIIMM pa3MEPOM
250 mm. Tlepexoan! (onepaiuu), HOTpeOHBIC JI1 U3TOTOBJICHUS 3aJaHHON JIeTallH,
pa3MeIaTcsl MOCAeA0BaTeIbHO B HANPABJICHUH IOJA4M TOJOCHI (JIEHTHI) WM
MITYYHOW 3aroTOBKH, MpPUYEM OJHO- BPEMEHHO JAePOPMUPYETCS KOJIMYECTBO
noy($aOpuKaToB, paBHOE KOJUYECTBY pabO4yMX TMEpexo/ioB, a KaxIbli
nonydabpukar  mojgy4aeT — aedopManuio,  COOTBETCTBYIOIIYIO  OJHOMY
onpenaenieHHoMy mnepexonay. lllTtammbl mocnenoBaTebHOTO JEHCTBUS TPUMEHSIIOT
JUIS BBITIOJTHEHUS psijia Olepaluii, CKOMOMHUPOBAHHBIX MO OAHOM M3 YEThIpEX
CXEM:

— U3 MOJOCH (WJIH JIEHTHI); BRIPyOKa MO HAPY>KHOMY KOHTYPY TOTOBBIX
JieTajel OCyIIeCTBISETCA Ha MOCIETHEM MTEPEXO/IE;

— U3 mNoJockl (WM JIEHTHI); BBIPYOKa MO HAPY>KHOMY KOHTYpPY
npeamecTsyeT (HOPMOU3MEHSIONIUM Tepexo/iaM, IIOCie€ Yero BhIpyOJieHHas
3aroTOBKa BIIPECCOBBIBAETCS OOpaTHO B JIEHTY (MJIM TMOJIOCY) M MepeMellaeTcs
BMECTE C HEel Ha MOCIeayIonre (POPMOU3MEHSIONINE IEPEXObL;

— U3 MOJOCHI (WM JIEHTHI); BBIpyOKa 3ar0OTOBKH MO0 HAPYKHOMY KOHTYPY
MPOU3BOAUTCS mepe]; GOPMOU3MEHSIONIMMHU IepeXojaMu, Tiepeaya 3a- TOTOBKU
Ha (HOpMOU3MEHAIONIME MEePEXObl MPOU3BOAUTCS CHEIUATBHBIMH MEXaHU3MaMU
HITaMIIa;

— W3 MPEIBApUTENIbHO HM3rOTOBJIEHHOM INTYYHOW 3aroTOBKH; Iojaya
3arOoTOBKHM B IITAMIT OCYIIECTBIISIETCS BPYUHYIO WJIU CHEIUAIBHBIM 3arpy304HbIM
YCTPOMCTBOM, a MepeAadya €€ C OJHOIO Iepexoja Ha JPYyrod — BPYUHYIO WIIH
CHEIUAIbHBIM  JIOTIOJHUTEIBHBIM K  INTaMIy MEXaHW3MOM  (IIUOEPHBIM,
PEBOIBBEPHBIM, TPEU(PEPHBIM U T. 11.).



KoMOuHMpoBaHHBIE HITAMIIBI TOCAEAOBATEIBHOTO IEHCTBUS, TOCTPOCHHBIE
10 MEepPBOM cXeMme, SBIISAIOTCS Hanbosee pacnpocTpaHEHHbIMU. MIMeroTCs mTamibl,
0o0beIUHSAIOMNE 10 25 TEPEeX0/0B, BKIIOYAIOIIKUX MPOOUBKY OTBEPCTHM, THOKY,
paz00pTOBKY, OTOOPTOBKY, BBITSKKY, BbI- pYOKY M JIpyTU€ OTIEPALIUH.
3arotoBky (puc. 35) mapooOpa3HOM WM IUIUHIPUYECKON (POpPMBI
MOMEIIA0T B IOJOCTh MaTpullbl 15, koTopas 3ampeccoBaHa B OaHmax 20.
Martpuny KpensT K HUKHEN IiTe 16 ¢ MOMONIbI0 raiKy 2 U MPUKUMHOTO KOJIbLA
1. JlepopmupoBanue 3aroToBKM MpU XOJA€ I[OJI3yHA BHHU3 OCYIIECTBISETCS
BepxHUM IyaHcoHOM 10. TedeHwe Merayuia IMPOUCXOAMT KAK B HANPABICHUU
pabouero xoja moi3yHa, (OpPMHUPYS KBaJpaTHOE YriayOJeHHWE C TMOMOIIBIO
HIDKHETO0 IyaHcoHa 18, Tak W B HampaBlieHUH, OoOpaTHOM paboueMy XOny,
dbopMupyst BHYTPEHHUI MHOTOTPAHHUK.
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Puc. 35. llItamm 11t KOMOMHUPOBAHHOTO BBIAABIMBAHUS TOJIOBKM HAKUHOTO KITFOUYa

Bepxnuii nmyancon 10 BMecTe ¢ myaHCOHOJiepKarteneM 9 KpemsiT K Aep-
’kaBke 8 raiikoi 7. Jlep:kaBKy BEpXHET0 IyaHCOHA ¢ MOMONIBIO KOJIbIa 6 KPEemsT K
BepxHeW mure mramna 12. [ yMEeHbIIEHUS M3HOCA MOAIITAMIOBOM IUIUTHI
JaBJICHWE Ha HeE€ nepenaérca uepe3 MNOAKIaaHyr0 BceraBky 11. TodHOCTB
NepeMelIeHrs]  BEpXHEl  MOJIOBUHBI  IITaMIla  OTHOCHUTENIbHO  HIKHEU
oOecrnieunBaeTcs KojJoHKamu 14 u BTysikamu 13. BeITankuBaHue OTIITAMIIOBAHHBIX
3arOTOBOK K3 MAaTpULbl OCYLIECTBISETCS TpyOUaThIM BbITAJIKHBaTeNneM 17,
IPUBOJMMBIM B IBU’KEHHUE OT BBITAJIKMBATEIS IIPecca ¢ MOMOIIBIO mmuiek 19.

JUIsl TapaHTUPOBAHHOTO ChEMa 3arOTOBOK BEPXHEro ImyaHcoHa 10 ciyxuT
CBEMHUK 4, KOTOPBII KPEMUTCS HA IBYX OTAENbHBIX CTOMKAX 5. /{1 ymMeHbIIeHus
M3HOCAa ChbEMHUKA IPUMEHSIOTCS CMEHHBIE BCTAaBKH 3.

JIHO M3roTOBISAIOT W3 ToJIocoBOM cramu 08 TommuHou 1,5 mm (puc.
36). Ilosoca nojgaercs B ITaMIl 0 yropa 5. 3aTeM MyaHCOH- MaTpuiia 2 BeIpyOaeT
U3 HEe 3arOTOBKY, KOTOpask 3aKUMAETCsl MEX/Y IUIOCKOCTSMHU MMyaHCOHA-MaTPHIIbI



u npuxkuma 3. [locie 3Toro ocyiiecTBisieTcs BBITSKKA TyaHCOHOM 4, BXOSIIIIUM B
nyaHcoH-Matpuny 2. OtBepcTHe B IIEHTpe JAHa MpoOMBaeT myaHCOH 1.
OTmTaMrioBaHHas J€Tajlb CHUMAETCS TIPFDKAMOM 3.
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Puc. 36. IlltamMmn coBMEIIEHHOTO AEHCTBUS TSI BBIPE3KH, BBITSKKH U TPOOUBKH

\

.=

B mramne (puc. 37) U3roTOBISIETCS 3arOoTOBKA BOCHBMUTPAHHOM TalKH.
[Tonoca nonmaerca B mramn no ynopaMm | u 2. Ilpu Xxoae moJsi3yHa mpecca BHU3
MyaHCOH 9, BXOJs B IIyaHCOH-MaTpuIly 14, mpobuBaeT oTBepCTHE, a MaTpUlla 7 Ha
nyaHcoHe-matpuile 14 BeipyOaeT raiiky mo HapykHOMY KOHTypy. IIpu oOpatHOM
X0lle TMOJ3yHa CBEMHHK 12, pgelcTByrommii yepe3 crepxkHUH 15 or
MTHEBMAaTHUYECKOro Oy(EepHOro yCTpoiCTBa mpecca, CHUMAET IMOJIOCY C IyaHCOHA-
Matpulbl 14, a BeITankuBaTenb 10, AEHCTBYIOMIMI OT MONEPEYUHBI IIPEcca Yepes
YCTPOMCTBO &, B KOHIIE XO/a MOJI3yHa BEIOPACHIBAET TOTOBYIO J€Talb U3 MATPUIIbI
7. Ilyancon-matpuua 14 m marpuma 7 mocaxeHbl B COOTBETCTBYIOIIME THE3MA
nepxkareneit 13 u 11, yTo ynpomiaer U yaeueBiasieT U3roTOBJICHUE ITaMIa U ero
PEMOHT.

OTx0/bI OT BBIPYOKU OTBEPCTHS B raiike yepe3 OTBEPCTHE B HIDKHEH ILITUTE
4 magaroT Ha IJIACTUHY 3, OTKyJa MX MEPUOIWYECKH yaamstoT. s ymoOctBa
yOOpKH OTXOJIOB MOJIOCHI B 3aJIHEM 4YacTU IITaMIla yCTAHOBJEHBI HOXU 5 U 6,
KOTOpBIE PYOSIT MOJIOCY Ha MEJIKUE KYCKHU.



Puc. 37. KoMOMHUPOBaHHBIH MITAMIT COBMEIIIEHHOTO ACHCTBUS IS TPOOUBKHU
OTBEPCTHS U BBIPYOKHU JETATH U3 TOJICTOrO MaTepuaia

KOHTPOJIBHBIE BOITPOCHI
[To xakuM IPHUHLIUIIAM MOKHO KJIacCU(ULIMPOBATH HITAMIIBI?
HazoBuTe OCHOBHBIE JIEMEHTHI LITaMIIA.
KaxoB npuHImun paboTsl mTammna Jisi pa3aeuTeabHbIX Onepanui?
[Tpunumn paboThl mITaMmna AJis THOKH.
B yewm 3akioyaeTcst IpUHIUN PaOOThI IITAMITA JJIS BHITSKKHU?
[Tpuntun paboTe! mtammna 1yt GOPMOBKH.
B yem 0c0O6eHHOCTh KOMOMHUPOBAHHBIX IITAMITOB
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OCHOBHBIE THUIIbI HITAMIIOB
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