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Heab padoThI:
1. W3ydeHne KOHCTPYKTUBHBIX JIEMEHTOB Pa3IMYHbIX BUJIOB Pa3BEPTOK.
2. Onpenenenue 00JaCTH NIPUMEHEHUS U3yYaEMbIX HHCTPYMEHTOB.
3. M3MmepeHue reoMeTpuueckux nNapaMeTpoB pa3BepPTKU.

ObOPYJOBAHUE H HHCTPYMEHT, HEOBXO/IUMBIE ITPU Bbl-
HOJIHEHUU JAHHOU PABOTHI

Pa3BepTky pa3nu4HbIX BUIOB.
[ITaHreH-upKyJib ¢ neHoi aenenus 0,1 Mm.
MacurabHast TuHeKa.

YHUBEpCAIbHBIN YyIIOMED.

Yrinomep baGuunurepa.
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OBIIUE CBEAEHUA
Ha3zHa4yeHue pa3BepToK

Pa3BepTkn NpUMEHSIOTCA Kak [Js MNpPeIBAPUTEIbHOM, TaK W JJs OKOH-
yaTeNbHOW 00paOOTKM paHee M3rOTOBJIEHHBIX OTBEPCTHM € IIEJIbIO MOJy4YeHus 0o-
Jiee TOYHBIX Pa3MEPOB U YUCTOU NOBEPXHOCTU CTEHOK OTBEPCTUM.

[IpenBaputesbHOE pPa3BEPTHIBAHUE IPUMEHSETCS B3aMEH 3E€HKEPOBAHHS.
OKOHYaTENBHOE Pa3BEPTHIBAHNE MTPUMEHSETCA MOCIE YACTOBOM PACTOUYKH, 3E€HKE-
POBaHUS UM NPEIBAPUTEIBLHOTO Pa3BEPTHIBAHUS OTBEPCTHUH.

OkoHUaTenbHOE pa3BEPTHIBAHUE B 3aBUCHMOCTH OT TEXHOJOTUYECKHUX YCIIO-
BUI NI03BOJIsIET 00pabdaThIBaTh OTBEPCTHE O 2 U 3 - My KJlaccaM TOYHOCTH.

KOHCprKHI/IH H 00J1aCTh NMPUMEHECHUA Pa3BEPTOK

CocTaBHBIE YaCTH Pa3BEPTOK yKa3aHbI HA pHC. |

bazoii 3akpenieHust CTaHAAPTHBIX Pa3BEPTOK CIY>KAT HUWIMHIPHIECKUAN, 11~
JAUHIPUYECKHUM C KBaJpPaTOM U KOHUYECKHI XBOCTOBHUKH IS KECTKOTO KPEIUICHUS
B IIMHHJENE cTaHka. JJig yBelIW4YeHUs] TOYHOCTH 0OpaldaThIBa€MbIX OTBEPCTHI
CHEIMaJIbHbIE KAyaloLIUeCs] pa3BepTKU MOTYT UMETh OJHO M JBYLIAPHUPHOE CO-
€MHEHNE PEeXYLIEH 4acTU C XBOCTOBUKOM, KECTKO 3aKpPEIUIEHHBIM B IINHUHJEIE
CTaHKa.

Pa3BepTku UMEIOT pa3IMUHOE YUCIIO 3yObEB:

a) «IUIaBAIOIINE» PAa3BEPTKU UMEIOT ABa PEXYLIUX 3y0a;

0) KOTeNbHBIE Pa3BEPTKH - OT 3-X 710 8-MU 3yObEB;

B) peryjupyembie pa3BepPTKU CO BCTABHBIMU IJIACTUHKAMHU UMEIOT OT 4-X 110
10 3y0ObeB B 3aBUCUMOCTH OT AMAMETPA;

I') CTaHJAapTHBIE LENbHBIE Pa3BEePTKU UMEIOT OT 6 110 12 3y0ObeB.

Yucno 3y0beB y pa3BepTOK MOACUUTHIBACTCA MO PopMyJIe:

Z=15JD +2+4,



rae D - HoMuHaNbHbIN TuamMeTp pa3BepTok; Z - YUCIO 3yObeB.

JUia  ycTpaHeHHs OTIIEYaTKOB 3yObeB HA CTEHKAX pa3BEpHYTHIX OT-
BEPCTUM Ha CTAHJAPTHBIX pPa3BEpTKAX IPUMEHSAIOT HEPABHOMEPHBIA IIAar, CM.
puc.2.

Puc. 1

Ha nnmune xamubpytromeit yactu |3, 3yObst UMEIOT JICHTOYKH IS HaIpaBlie-
HUS, U LIGHTpUPOBaHUS pa3BepTok B oTBepcTusix. lllupuna nenrouex f B 3aBucH-
MOCTH OT 00pabaThIBAEMOT0 MaTepHalia U JuaMeTpa MEHSETCs: IIPU 3aBepThIBAHUU
Bs13kux MetaiioB f=0,05-0,8 MM; ipu pa3BepThIBAHUU 0COO0 TOYHBIX OTBEPCTHM B
crtanu u uyyryne =0,3-0,4 mm. C 1enbpl0 yMEHBIICHHUSI CUJIBI TPEHUS MEXIY TO-
BEPXHOCTBIO JIECHTOUEK U CTEHKaMU 00pabaThiBAEMOro OTBEPCTHS U, CIEIOBATENb-
HO, JJI1 YMEHBIIEHUSI CBSI3AHHOTO C 3THM HAJMIIAHWS MeTajula M3IENusl Ha To-
BEPXHOCTH JICHTOYEK Ha pa3BepTKax JejaeTcs 3aAHuN KOHYC (CM. puc. 3).
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Puc.3

JlinHa 3agHero konyca |y =0,25+0,5 nmunel Beeit kanubpupyroiei yactu .
Ha nnune |, mo HampaBiIeHHIO K XBOCTOBHKY quameTp yMmeHbInaercs Ha 0,005 mwm.
y pyunbix, Ha 0,04-0,06 mm. - y mamuHHbIX Ha 0,06-0,10 MmM. - y Kadarommxcs
pa3BEPTOK.

Pa3BepTku nensT Ha JABE OCHOBHBIE IPYIIIBI: pPyyHbIe (paboTarolue OT py-
KH) U MallIMHHBIE (1ICJIbHBIC U HACAHBIC).

Kpowme 3t0oro pasBépTku Aessr:

1. ITo ycTpoiCTBY XBOCTOBOI YacTH - Ha Pa3BEPTKU C KOHUYECKHUM, LIMIJIUH-
JPUYECKUM U KBaJAPATHBIM XBOCTHKOM.

2. ITo popme oOpabaTbiBaeMOro OTBEPCTHS - HA MIJIMHIPUYECKUE, KOHUYE-
CKHE U CTyleHYaThIe.

3. Ilo cnocoOy kperieHust 3yObeB - Ha IEIbHBIC, COCTABHBIC, HAMTAWHbBIC U C
MEXaHUYECKUM KPETICHUEM.

4. Tlo Matepuaily pexylieil 4acTu — Ha yrJIepOoJAUCThIe, OBICTPOPEXKYIHUE U
TBEPIOCILIABHBIE.

Pa3Béprku 1u1sl TIIyXuX OTBEpPCTHH
JlaHHbBIE pa3BEPTKU UMEIOT PEXKYIIHE 3yObsi HE TOJIBKO Ha 3a00pHON YacTH,

HO TakKe U Ha TopIie. Pa3BEpTKHU AJIsI TIIyXHX OTBEPCTHH MOTYT OBITh IIEIBHBIMU U
HacaJHbIMH, CM. puUC. 4.
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Puc. 4.

3a0opHas yacTh 3aTayuBaeTCs ¢ yriaom y = 45°. OcrajbHble TeoMeTpruYe-

CKHE ITapaMeTphl TAKKE K€, KAK U Y Pa3BEPTOK sl CKBO3HBIX OTBEPCTUH (CM. pHC.
1).

Kavarwmuecsi 1Ji1 MASTHUKOBBbIE Pa3BEPTKHA

JlaHHOTO BUJa pa3BEPTKU UMEIOT HE KECTKOE, a LIAPHUPHOE 3aKPEIJICHUE B
CTaHKe, 00ecrneurBaroliee CaMOLIEHTPUPOBAHUE Pa3BEPTKMA B MOMEHT BPE3aHMUSI U B
npouecce e€ padoTsl. OHa N3 KOHCTPYKLIMK KadaroLeics pa3BEPTKU MTOKa3aHa Ha
puc. 5.
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- OlpaBKa

- mTu@dT

- IApUK (3aKaJIEHHBIN)

- IOAISITHUK.
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KonycHble pasBepTku

KoHnycHble pa3BepTKH NPUMEHSIOTCA U1l PEBAPUTENBHON U OKOHYA-
TeIbHOU 00paOOTKU KOHUYECKUX OTBEPCTHI.

[ToaroroButenbHas 00pabOTKa OTBEPCTUH MOCIIE CBEPJICHUS BEAETCS IS
yAaJIEHUs JTUITHETO MEeTaljla OCIeI0BAaTENbHO: IByMsl YEPBOBBIMH pa3BEPTKAMU
(puc.6, a, 0).

OxoHuarenbHas 00paboTKa KOHYCHBIX IIOBEPXHOCTEH BEIETCSI KOHYCHBIMU



pa3BepTkamu (puc. 6, B).

[Tepenuuii yrou y ajs mepBoi U BTOPOM pa3BepTOK OepeTcst paBHBIM 6-8°,
JUJIS1 TPEThEr, YUCTOBOM pa3BepTku, y=0°.

3agHuM yroi o - 1j1s BceX 3 BUJIOB Pa3BEPTOK BBIJIEPKUBACTCS B IIpeeax
8-10°.

& 2 teeen ki

Puc. 6
Pa3BepTKH O BCTABHBIMH HOKAMH

Pa3BepTku co BCTaBHBIMU HOKaMU U3TOTOBJISIIOT C LIETBI0 SKOHOMUU OBICT-
POpEXYIIEH CTalM, a TAKXKE C LEIbI0 PETYJIUPOBAHUS Pa3MEPOB PAZBEPTKH 110
nuametpy. Haunbosee pacpocTpaHeHHBIM U pallMOHAIBHBIM METOI0M 3aKperiie-
HUS HOXKEH SIBJISIETCS 3aKpeIIeHrEe TPU MOMOUIN pU(IIEHBIX TOBEPXHOCTEN, KOTO-
PBIMH CHA0KatOTCSl HOK U KOPITYC Pa3BEPTKH.

KanaBku pIRIb: | HOXel ACHAar0T IMMPsAMBIMU WJIKM C HAKJIOHOM 1104 YTJIOM pPaBHBIM

10-12°.
KoHcTpykuus pa3BepTKr TaHHOTO BUJA IIPEICTABICHA HA PUC. /
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Pa3BepTKl/I, OCHAIICHHBIC TBCPABIMHA CILIABAMH

J171st cKOpOCTHOM 00paOOTKU BHICOKOIIPOYHBIX KOHCTPYKIIMOHHBIX CTaJICH,
KaK MPaBUJIO, IPUMEHSIOT PA3BEPTKU, OCHAILICHHBIE TBEPIBIMU CILIABAMHU.

[To MeTony KpenieHus IIACTUH TBEPAOTO CIUIaBa Pa3BEPTKU PA3ACIISIIOT HA
IPYIIIIbL:

1) Pa3BepTku ¢ HamassHHBIMU TUIACTUHKAMU

2) Pa3BepTKH CO BCTaBHBIMHU TBEPAOCIUIABHBIMU HOYKAMHM

3) pa3BepTKH C MEXaHUYECKHM KPETUICHUEM TLTaCTHH.

C HanassHHBIMHU IJIACTUHAMU Pa3BEPTKHU BBIMOJIHSAIOT AUAMETPOM 6 MM. U
BhItie. COOpHBIE KOHCTPYKIIUU - THaMeTpoM Oosiee 25 mm. Hacagusie TBep10-
CIUIaBHbBIE PA3BEPTKU U3rOTOBICHUN" uameTpom oT 15 10 50 Mm.

['eomeTpruueckre napaMeTpsl LEIbHOM U HACAHOW Pa3BEPTOK OJUHAKOBHI,
T.e. ¢ =45° v=0°, f = 0,15-0,25 mm.

Pa3BepThIBaHHE BBICOKOIIPOYHBIX CTAJIEN OCYIIECTBISAETCS CO CKOPO-
cThI0 pe3anus 10 100 M/MUH ¢ OOUITBHBIM OXJIAKJICHHUEM U TPUMEHEHUEM COOT-
BETCTBYIOLIUX MPUCIIOCOOJICHHH - KOHAYKTOPOB C BPAIIAIOUIUMHUCS BTYJIKAMHU.
KoHCcTpyKIHs HacaTHON MUIMHIAPUYECKONW PA3BEPTKH C HallassHHBIMH ILIA-
CTMHKaMU TBEPJOTO CIUIaBa NPEACTABIEHA HA PUC. 8.

Puc. 8
MeToauka npou3BOACTBA U3MEPEHMIA:

1) Pa3mep pa3BepTKu 1 MapKy MaTepualia e€ peKyIeil 4acTu YKa3bIBaIOT: Y pa3-
BEPTKHU C XBOCTOBUKOM - HA IIEUKE MUJIM HA XBOCTOBUKE. Y Pa3BEPTKU HACATHOU
- Ha TOpLE.

2) JluameTp pa3BepTKU U3MEPSIOT B HECKOJIBKMX CEUCHHSIX 110 JTTHHE KaTHOpyo-
1IEH YaCTH ITPU NOMOIIHM IITAHTCHIIUPKYJIS M 332 €r0 3HAYCHHE IPUHUMAIOT
HanOOJIBIINI U3 MOTYYEHHBIX Pa3MEPOB.

3) JliuHy pexyIled 1 KaTuOpyoIIeld YacTH pa3BepTKH U3MEPSIOT MacIITaOHOK
JIMHENUKOU.

4) Yroa 3a00pHOTro KOHyca ¢ - IPH TOMOIIHM YHUBEPCAIBLHOTO YIIIOMepa.



5) 3angHwmii U epeHU YIibl - IPH MOMOIIHM YHUBEPCAIBLHOTO yriiomepa badbuu-
Hutepa (puc. 9)
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Puc. 9

Yriomep cocTouT u3 00pabOTaHHOW MO Myre MIACTUHKHU 2, HA KOTO-
poil HaHeceHa 1IKalia yucel 3yObeB pa3BepTku. [lo miaacTuHKe 2 Bpy4YHYIO
nepeaBuraercsa cektop 1. [ImaBHOCTH nMepeBUKEHUS] CEKTOPA PETrYJIUPYIOT
BUHTOM 9. [Ipu npaBUIABHON PETryIUPOBKE CEKTOP AOJHKEH JIETKO MEPEIBU-
ratbCs IO MJIACTUHKE 2, HO HE CKOJIB3UTh MO HEeW Mo JeicTBUEM COO0-
CTBEHHOTo Beca. Ha cekTope uMeeTcs Be rpajycHble MKAaIbl: 1O OJJHOU U3
HUX OTCUMTHIBAIOT BEJIMUYUHBI IEPEAHUX YTJOB, a IO BTOPOM - BEJIUYHUHBI
3aJIHUX YTJIOB.

[To HanmpaBAAOUIEMY BBICTYNY IJIACTUHKHU 2 CBOUM Ma30M CKOJIB3UT
nuHelka 3, KoTopylo 3akperisitoT BUHTOM 4. Ha cextope 1 mpu ocnaGneH-
HOM BHUHTE 7 MOKET MepeMemaThCs MiaHka 6 B ma3y, KOTOPBIA 00pa3yioT
IUIAHKHU 5 ¥ 8, HEMOJABUKHO COEJUHEHHBIE C cCeKTOpOoM 1. 3MepuTenbHbie
IOCKOCTH A U b mmaHok 5 u 6 00pa3yoT NpsAMOil yrod.

[Ipu u3mepenunu raaBHOTO yria y yriomep (puc. 9 a) HakJIaAbIBAIOT
Ha peXylHe KPOMKH IBYX COCEIHHMX 3BEHbEB TakK, YTOOBI OH pacrojiaraics
B IJIOCKOCTH, HOPMAJIbHOM K PEXylIeil KpOMKe u3MepsieMoro 3y0a; TuHe-
Ka 3 J0JDKHA OMUPAThCs Ha PEXYIIYI0 KPOMKY OJHOTO 3y0a, a BepluInHa
BTOPOTO 3y0a JOJKHA yIUPAThCS B BEPIIMHY NPSAMOIO yria, o0pa3oBaHHO-
ro U3MEPUTEIbHBIMU MIOCKOCTSAMU IJIaHOK 5 u 6. [loBopaunBas cexkrop 1,
COBMEIIAIOT U3MEPUTEIBHYIO MJIOCKOCTh MJIAHKU 6 C MmepeJHeld MOBEPXHO-
CThIO 3y0a pa3BepTKHU U JENAIOT OTCUYET BEJIMYUHBI IEPEIHETO yria Y B Clie-
JNYIOIIEN MOCIeq0BAaTEIbHOCTHU: HA IIKAJ€ MIACTUHKU 2 HAXOIST PUCKY, CO-
OTBETCTBYIOIIYIO YHCIY 3yObEB U3MEPIEMOUN pa3BEPTKU U 3aTEM IO yIJo-
BOW MIKaje "mepeaHuid yroa" mNpoTUB 3TOW PUCKU OTCUUTHIBAIOT BEIMUYUHY
YN B Tpajpycax.

[Ipu nu3mepeHun raaBHOTO yria yriaoMmep (puc.9 0) HakIaapIBalOT HA
pexylue KpOMKHU ABYX 3yObeB Tak, YTOOBI OH pacmojaraics B MJIOCKOCTH,
HOPMaJIbHOW K OCH pa3BepTKHU. JInHelKka 3 J0JKHA ONUPATHCS HA PEKYILYIO
KPOMKY OJTHOTO 3y0a, a BepIlIMHa BTOPOro 3yba A0JKHA yIUPAaThCs B Bep-
HIMHY OPSMOTO yriia, 00pa3oBaHHOTrO MiaHkaMu 5 u 6. [loBopauuBas cek-
Top 1, COBMEmalT U3MEPUTENBbHYIO MIOCKOCTh MIAHKU 5 ¢ 3aJHel Mo-
BEPXHOCThIO 3y0a pa3BepTku. [locne aToro Ha rpaagycHoi mkane "3aaHui



yroa" cektopa 1 npoTHB pUCKHM Ha IUIACTUHKE 2, COOTBETCTBYIOLIEN YUCITY
3yOb€B pa3BEepPTKHU, OTCUUTHIBAIOT BEJIMUYMHY INIABHOT'O 33aJHETO yrIJja d.
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