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OBPABOTKA OTBEPCTHUM HA CBEPJIMJIBHBIX CTAHKAX.

Ceeprenue — 6u0 mexanuueckou 00padoOmMKu mMamepuaioe pe3aHuem,
HpU KOMOPOM C NOMOUIBIO CREUUAILHO20 6PAUAIOUE20CA PeHCYULec0 UHCHmpPY-
Menma (ceepna) noayuawom Omeepcmus paziudHozo ouamempa u 2iayouHul,
UaU MHO202PAHHbIE OMEEPCMUSA PA3TUYHO20 CEYEHUA U 2TIYOUHbL.

CBepiuIIbHBIE CTAHKU HCIOJB3YIOTCS ISl CBEPJICHUS OTBEPCTUM B CILJIOLI-
HOM Marepuaje, pacCBepIUBaHUU OTBEPCTUM, 3€HKEPOBaHUsI, pa3BEPTHIBAHUS, Ha-
pe3aHusi BHYTPEHHUX pe3b0 MEPHBIM MHCTPYMEHTOM. CTaHKU CBEPJIUJILHOW TPYII-
bl OBIBAIOT :

. Hacronpubie, mpuMeHstoTcs yisi 00pabOTKU MENKUX JeTajeil B elu-
HUYHOM U MEJIKOCEPUIHOM MPOU3BOJICTBE.
. BepTtukanbHO-CBEPIWIIBHBIE CTAHKW, MPUMEHSIIOTCS B E€IUHUYHOM,

MEJKO- U CpeHECEePUTHOM MPOU3BOACTBE. [Ipy ycI0BUU BHIOJHEHUS HA CTAaHKE
OJTHOM ollepaluy U OCHALIEHUWU HUX CIEeUHATbHBIMU MPHCHOCOOJCHUSMHU CTaHKU
UCIOJIb3YIOTCS B KPYMTHOCEPUHHOM M MaCCOBOM IPOM3BOICTBE.

. PaguanbHO-CBEpAMIIbHBIE CTAHKH, PUMEHSIOTCS B CEpUMHOM IPOU3-
BOJICTBE 151 00paOOTKHU OTBEPCTUI B KPYITHOTraDApUTHBIX JETaJISAX.

. KoopannarHo-cBep/iMbHbIE CTaHKH, OCHAIIAKOTCA O-IINMUHACIbHON
IIOBOPOTHOM I'OJIOBKOU U cucremont UIIY.

. ArperarHbie CTaHKHU, KOMIOHYIOTCSI U3 HOPMAJIM30BaHHBIX Y3JI0B: CH-
JIOBBIX TOJIOBOK, LIMUHJIEIBHBIX KOPOOOK, CHEIUATbHBIX 0a30BbIX 3JEMEHTOB. B
3aBUCHUMOCTH OT KOMIIOHOBKHM CHJIOBBIE T'OJIOBKM MOT'YT pacnoJiaratbCs B pazjiny-
HBIX MIOCKOCTSX. CHUIIOBBIE TOJIOBKM UMEIOT CAaMOCTOSITENIbHbBIE MPUBOJA TJIABHOT'O
nBukeHus U noaayu. llnuuaensHpie KOPOOKK OBIBAIOT OAHO- U MHOTOIIITHHIEb-
Hble. MHOTOLINIMHIETIbHBIE, B CBOIO OYEpE/lb, OBIBAIOT C MOCTOSIHHBIM MEKLIEHTPO-
BBIM PACCTOSTHUEM MEXAY OCSMH IIMUHJEIEH U pa3ABUKHbBIE, KOTOPBIE MO3BOJISIOT
nepecTpauBarh pacnojioxeHue mmnuHaenei. ObmacTh NPUMEHEHHs] arperaTrHbIX
CTaHKOB — KPYITHOCEPUITHOE U MacCOBOE IPOU3BOJICTBO.

. ['opu30HTaNBbHO-CBEPIMIIbHBIE CTAHKH, MpEeJIHAa3HA4YeHbl AJisl CBepJie-
HUS NTYOOKHX OTBEPCTHH B CILUIOIIHOM Marepuase.

Jsist paboThl Ha CBEPIUIIBHBIX CTAaHKAX MCHIOJB3YIOTCA :

= Ceéépaa cnupanvnvie tuamerpom ot 0,2 1o 70mm. bonee menkue ot-
BepcTUsl 00paldarbIBalOTCs APYrUMU METOJaMM, Hanmpumep, jazepoM. Ceeprenue
omeepcmuil 0016020 ouamempa nPOBOOUMCA 6 HECKOJIbKO Imanos. Buauane
ceepaam omeepcmue ouamempom 0,25d , a 3amem pacceepiuearom HYIHCHLIM
ouamempom. Ilpu ouamempe omeepcmus 6onee 30mm evinonnaom ceepienue,
pacceepiueanue u 3eHKeposaHue.

. 3enkepul, UCTIONB3YIOTCA TOCIE CBEpJa, MO3BOJISIOT MOBBICUT TOY-
HOCTb 00pabOTaHHOrO OTBEpPCTHS Ha | cTymeHb. 3eHKEphl BBHITOIHSIIOTCS CIIIOUI-
HBIMHU U HAaCaTHBIMH.

= Pazeépmku, WUCnoONb3yrOTCA Ui TOJIY4YEHUs TOYHBIX OTBEpPCTHH,
OOBIYHO MCMOJIB3YIOTCS MOCIE 3eHKEPOBAHMUSL.
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. Komobunupoeannuliit VHCTpYMEHT, TTO3BOJIIET OOBEIUHUTD Pa3INUHbIC
BUJIbI 00pa0OTKHU, HAIIPUMED, CBEPJIEHUE U PACCBEPJIMBAHUE, CBEPJIICHUE U 3€HKE-
pOBaHUeE, 3eHKEPOBAHKE U PA3BEPTHIBAHKE, CBEPIICHUE U CHATHE (PACKU.

= Ilexoeku nns 00paboTKu (hacok M MmIOCKocTe Ha 6oObIKax. Moryr
ObITh CIUIONIHBIE M HacaaHble. (OOpaboTKa MJIOCKOCTEW C BEPXHUM U HUKHUM
PacIOI0KEHUEM.

= Ceéépna ona 2ny60Kko020 ceepjieHus, UCIOIb3YIOTCS HAa TOPU30HTAIb-
HO-CBEPJIMJIbHBIX cTaHkax. [Ipu pabore TakuMu CBEpiIaMu UMHCTPYMEHT COBEPILIACT
TOJIKO MOCTYNATEIbHOE IBWKEHUE IMOJauu, a Bpallaercs 3aroroBka. CeepieHue
BBITIOJIHSIETCS. ¢ TPUMEHEHUEM HAIPaBJISIONIEr0 KOHAYKTOpPA WJIM MO MpeaBapH-
TEJIbHO 3aCBEPICHHOMY OTBEpCTHIO. [ OXJIaXAEHUS M OTBOJA CTPYXKKHU depe3
OTBEpPCTUE B TEJI€ CBEPJIA MOABOAUTCA OXJAKIAIOMIAs KUAKOCTh MO OOJbIINM
JTABJIICHUEM.

. Konvuyegvie ceépna, npuMEHSIOTCS NPU CBEPJCHUHU B CIUIOIIHOM Ma-
Tepuaie OTBepCcTHil OoJbioro auamerpa. [Ipu aTom BhICBEpsIeHHAsI CepilleBUHA
MOJKET CJIYKUT 3arOTOBKOM JJIsl U3TrOTOBJICHUS APYrOil AETaNH.

TI'eomempus u KOHCmpPYKUuA ceép.i.

[TepoBOE cCBepJ O NpeACTaBIsIET HaUOOJIEE CTApYI0 U MPOCTYIO
(bopMy MHCTpYMEHTA, IPUMEHSAEMYIO, OJHAKO, U B HACTOSIIEE BPEMs BBUJY JIET-
KOCTH U3TOTOBJIEHUS U JCIIEBU3HBI.

JIoCTOMHCTBA MEPOBBIX CBEPI: MPOCTOTA KOHCTPYKIUH, JIETKOCTh U3rOTOB-
JIeHUs, CTOMKOCTh MpU 00paboOTKe cCHelualbHBIX, OUeHb BA3KUX crajieil. Hemoc-
TaTKu: ObICTpasi MOTeps pa3Mepa ¢ U3HOCOM MHCTPYMEHTA, III0XOM OTBOJI CTPYK-
KM ¥ HEYCTOMYMBOE HalpaBJEHHE CBEpJIa, OTYETO MPOCBEPIMBAEMbIE OTBEPCTHS
YBOJISATCA B CTOPOHY U MOJIYHaAlOTCA C HEPOBHBIMU CTEHKAMU U HETOUYHBIMH IO
nuameTpy. bokoBble mapasuienpHbie pedpa Jydlle HampaBsIlOT CBEPJIO B OTBEP-
CTHUH, IPUYEM CHELUATbHAS BBITOUKA HA MEpeAHEN MOBEPXHOCTH BJIOJIb PEXKYILIUX
KPOMOK JIa€T BO3MOXKHOCTh YMEHbIIUTH yroi pesanus o 60-70°u tem o Oxer-
yuTh paboTy cBepia. Bo nzbexanue 3aenaHusi cBepia B MPOCBEPIMBAEMOM OT-
BEPCTUHM PEKOMEHYETCSl 3aTOUYUTh OOKOBbIE pedpa CBepJia cilerka Ha KOHYC Tak,
yToObI MuameTp d' ObUT1 MeHble nuameTpa d mpumepHo Ha 0,05-0,1 mm. s 06-
JIeTYeHUs OTBOJA CTPYKKH KPOMKHU IIpH OoNbIIMX AuameTpax csepia (d> 25 mm)
CHa0Kar0TCs KaHAaBKaMU, KOTOPbIE JAIOT BO3MOXXHOCTh CHUMATh CTPYKKY HE Cpa-
3y M0 BCEH JUIMHE PEeXYIIed KPOMKHU, a 4YacTsMHU, U TEM YMEHbLIATh CONPOTHUBIIE-
HUE PE3aHHUIO.

Ho nyist Becex aTuX cBepi XapakTepHbI BeCbMa CYLIECTBEHHbIE HEIOCTATKH,
3aKJII0Y aloIIMecs, TIaBHbBIM 00pa3oM, B UX MaJIO MPOU3BOAUTENILHOCTH, HEJO0C-
TaTOYHOM TOYHOCTHU pabOThI, HEOOXOJUMOCTH YaCThIX MEPEKOBOK U T. A. [loaTomy
B MAlIMHOCTPOCHUHN MPUMEHSIOTCS MPEMMYIIECTBEHHO BUHTOBBIE CBEpiia, OoJiee
CJIOKHBIE TI0 (hOpME U JIOpOTrHe, HO pabdoTaloIIMe 3HAYUTEIbHO MPOU3BOIUTENb-
HEe U TOYHEE M0 CPABHEHHIO C MIEPOBBIMH.

BuHToOBOeE (cnupaabHOE) € B € p J1 O U3rOTOBIAETCS OOBIYHO U3 KPYT-
JbIX TPYTKOB MHCTPYMEHTAIBHOU CTalld (ppe3epoBaHUEM JBYX BUHTOBBIX KaHa-
BOK CIIELHATIBLHOTO MpOo(uis, pacloJIOKEHHBIX MO0 OKPYKHOCTH mof yriaoMm 180°
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OTHOCHUTEJIBHO APYT APYra UM U3 MOJOChl HEOOXOAUMOM TONILMHBI TYTEM CKpPY-
YHUBAHUS €€ B CIUPAIIb.

B 3aBucuMocTH OT pa3Mepa CBEpiia OHM BBINOJHSIOTCS C KOHUYECKUM H
HUJIMHIPUYECKUM XBOCTOBUKOM. CBEpJia ¢ HMIIMHIPUYECKMM XBOCTOBUKOM 3a-
KPEIUISIFOTCS. B CBEPJIMJIBHOM MAaTpOHE, KOTOPBIA BCTABJISIETCS B IIMUHIENb CTaH-
ka. CBépna C KOHMYECKMM XBOCTOBHKOM BCTaBJISIFOTCS HEIMOCPEICTBEHHO B
MINUHAENb cTaHKka. OTBEpCTUE B IIMHUHJENE CBEPJUIBHOIO CTaHKA U XBOCTOBUK
CBEpJIa U CBEPJIMIIBLHOIO NaTpoHa UMerT KoHYC Mop3e NoO-+Ne6.

Pabouasg uvacTtb cBepia HM3roTaBIMBACTCS C YIVIOM MpU BEPIIMHE 2¢ =
90+130°. BenmnuniHa yrjia 3aBUCHUT OT CBOWCTB 00pabarhiBaeMOro marepuania.
MeHblne 3HaYeHUs] NPUMEHHUMBI JJs1 00pabOTKU XPYHKUX MarepuaioB, 00Jb-
mue Juid BsA3KuX. Uil yMEHBbIIEHUS TPEHUs CBepiia O CTEHKU OTBEPCTHUSI HA BUH-
TOBOM LUJIMHIPUYECKON MOBEPXHOCTU 00pabaThIBaeTCs y3Kas JIEHTOUKA JIsl Ha-
IIpaBJICHUS CBEPJIA B OTBEPCTUMU.

CBépuna nnsg rny00OKOIro CBEepJAEHHUS MNpeIHa3sHAUYCHBI I
U3TOTOBJICHUS B CIUIOUIHOM MarepHalieé OTBEPCTUH, Y KOTOPHIX JIMHA 3HAUUTEIb-
HO MPEBBIIIAET AUAMETP.

CeepiieHne riayOOKHX OTBEPCTUM CBS3aHO C OONBIIMMU TPYAHOCTSIMU T10
OTBOJY CTPYXKH W MOJBOIY OXJIaXAArolen )uiakoctu. Kpome Toro, mis momuy-
YeHUsl TOYHBIX OTBEPCTUH HEOOXOAMMO MPAaBUIILHOE HAINPaBJICHHUE CBEpia U XO-
polliee YpaBHOBEIIMBAHUE CHJI PE3AHMUS.

JUist M3roTOBJEHUS TITYOOKUX OTBEPCTUH AuaMeTpoM A0 30 MM. ycHeumHo
IPUMEHSIOTCS BUHTOBBIE WJIM MPSMbIE CBEpJia, CHAOXKEHHbIE CleHHaTbHBIMU Ka-
HaJlaMH JUIs moABoja kuakoctu (puc. 163). XKuakocts moaBoguTcs moja 00Jib-
mM faBsienreM (10 20-30 at) u CIy>KUT Kak JUisl OXJIQKICHUS CBEpJia, TaK U JJIs
OTBOJA CTPYKKH. J[aBieHHe MOJBOAMMON XKUJIKOCTH JTOJDKHO OBITH TEM OOJbIIE,
YeM MEHbILIE AUAMETP OTBEPCTHUS U OOJIbIIE €ro riyouHa.

BunToBOE CBEpJI0 AJis1 TIy0OKOro cBepJIeHus
Hau6ounee npocteie no popme - nylieyHble cBepJia.
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IIymeyHnoe cBepJio

XapakTepHasi 0COOEHHOCTh UX COCTOMT B TOM, YTO OHU OOBIYHO HE Bpa-
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IIAI0TCS, @ UMEIOT OCEBOE JBMXKEHUE, T. €. padOTal0T KaK TOKapHbIE Pe3Lbl s
pacTouku, a Bpaiaercs oOpabareiBaeMas AeTaib. JJ1s1 yMEHbIICHUSI TPEHUS Me-
Ky CTEHKAMU OTBEPCTHSI U CBEPJIOM MOCIEHEE JeiaeTcsi co ciabbiM 00paTHBIM
koHycoM (0,5 mm Ha 100 mm anunsel). MHOrna Ha mnepeaHeld rpaHu 3aTauuBaECTCs
«3abop» it obJieryeHus mpoiecca pezanusi. BenencrBue OOdbIIONO TPEeHUS U
HEOJIaronpusATHBIX YIJIoB pe3aHus (00braHO 6 = 90°) paboTatoT ¢ HEOOJBIIUMHU
nogavamu (0,01 +0,08 MM/00) u ckopoctsimu pe3anus (V = 10+ 18m/mun). Cko-
POCTH 3aMETHO YBEJIMYMBAIOTCS MpU paboTe CBepiiaMu C HalasHHBIMHU TJIACTHUH-
KaM¥ TBEPOTO CIjIaBa.

OOBIUHO TYIICUHBIE CBEpJiIa PabOTAIOT C KOHAYKTOPOM WIU B MpeABapH-
TEILHO HaJICBEepJeHHOM oTBepcTuH. CTeHku oOpabarhiBacMOro KaHaja Mmojyda-
IOTCSI IOCTAaTOYHO YHMCTHIMH U TOYHBIMHU Ojiarojapsi XOopouieMy HampaBJICHHUIO
cBepJa.

CuuTalT, YTO CBEPJICHHE PYKEHHBIM CBEPJIOM PAaBHO3HAYHO OOBIYHOMY
CBEPJICHUIO C MOCIEYIONIUM pacTaYuBaHUEM U Pa3BEPTHIBAHUEM, MPU ITOM BO3-
MOKHO TOJY4E€HUE OTBEPCTHUS MO 2-MY KJIACcCy TOYHOCTH C YUCTOTOM HE HUXKE 7-
ro kiacca. [Ipu cBepnenun 3akanennon craim H RC 45-50 nocruranace mepoxo-
BarocTh noBepxHocTH B 0,1-0,3 M

Ha puc. 166 uzobpaxeHo nmepoBoe CBepsio AuaMeTpoM 64 MM, KOTOPBIM
MOXKHO cJieJiaTb BechbMa riiyOokoe orBepctue (mo 10 m). CrepxkeHb cBepia -
HETBLHOTSAHYTas TpyOa ¢ BBAPEHHOM Ha KOHIIE T'OJIOBKOM; B MPOPE3U T'OJIOBKH 3a-
KperJieHa HAKUMHBIM BUHTOM IUIACTUHKA U3 OBICTPOPEXKYIEH CTAIU TOJIIMHON
8 MM. Ha moBepxHocTH TpyObl HAIIaBJICHBI U3 CTEJUIMTA BBICTYIBI, OTHLIM(O-
BaHHBIC TIO TUAMETPY OTBEPCTHS U MpeHa3HAYCHHbBIC JJI1 HalPaBJICHUS UHCTPY-
MeHTa. JKUIKOCTh [ OXJIXKACHUS MOCTYIaeT U3HYTPU TPYObl Yepe3 OTBEPCTHS,
MIPOCBEPJICHHBIE B T'OJIOBKE, HEMOCPEICTBEHHO Ha pexyiiue kpoMku. OOpa3yro-
masicsl IpyU CBEPJICHUU CTPYXKKA yAasieTcsl yepe3 MPOCTPAHCTBO MEXAY CTEHKa-
MU OTBEPCTHUS U CTEpKHEM cBepiia. HeqocTrarkamu Takux CBEpI SBJISIIOTCS HaJU-
Yyue MEePEMbIUKH, YBOJI CBEPJIA, 3aTPYAHEHHBINA BBIBOJ] CTPYKKHU.

Korpna HeobxoaumMo mo ocu npeaMera BeIpe3aTh 4acTh MaTepuaia JJisl hc-
NBITaHUS (PU3UKO-MEXAHUUECKUX CBOMCTB WJIM €CIU MO COOOpaKEHUSM SKOHO-
MUYHOCTH W TMPOU3BOJUTEILHOCTH CUMTAIOT HEIEJIeCOO00pa3HbIM BECh yialsie-
MBI MaTepuana olOpamniaTth B CTPYXKKY, TPUMEHSIIOT CIEIUATbHBIC MOJIbIE PEXKY-
II1Ee TOJIOBKU C HECKOJBKUMH OJHOBPEMEHHO padOTaIONIMMHU pe3laMu. DTH TO-
JIOBKU KPENATCsl B OOPIITAHTE ¢ MOMOIILI0 MHOT'03aXOJHOU JICHTOUYHOU Pe3bObl,
YMEHBIIAIOIIEH BO3MOXXHOCTh MX 3aKJIMHUBAHHS. Y KOJBIEBBIX T'OJIOBOK 0OJIb-
moro auamerpa (d> 200 Mm) npenycMOTpEHbI THe3/1a JJIsl KPeTICHHs JOMOJHU-
TEJBHBIX Pe3loB 1, MpeaHa3HaueHHBIX JJIsl paCTOYKH OTBepcTuil. B aToM ciydae
COKpaIIaeTcs UK 00pabOoTKHU JETaIN 32 CU€T COBMEIIICHUS ONepaluii CBepiIeHUs
U PacTOYKH.

OcHoBHBIE pe3ibl 2 U3 cranu P 18 cBOMMU HMIMHIPUYECKUMHU XBOCTOBU-
KaMH BCTaBJISIOTCS B THE3/1a, PACIIOJI0KEHHBIE Ha TOPIIE KOPITyca, U 3aKPEIUISIOT-
cst KTMHbSIMU 3. J{711 cBOOOTHOT O BBIXO/1a CTPYXKKH Ha KOPIYCE T'OJTOBKU UMEIOTCS
BbIpe3bl. OXJIaX a0 11ast )KUJIKOCTh TTOABOAUTCS U3HYTPH, a OTBOJAUTCS BMECTE CO
CTPYKOM IO HApY>KHBIM KaHaJIaM.
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[Ipu rnyOoKOM CBEpJIEHHH B IOCIEIHEE BpeMsl YCHEIIHO paboTaroT C Ipe-
PBIBUCTOM Moj1aueii, CriocOOCTBYIONIEH XopoiueMy IpOOJEHUIO CTPYKKU U JIeT-
KOMY YJAQJIEHHIO €€ U3 OTBEPCTUS

Jl1s paccBepAMBAaHUS TOTOBBIX OTBEPCTHI, MOJYYEHHBIX OTJIMBKOW WM OT-
KOBKOH, IpyObIX, HETOUHBIX, C OOJBIIMMHA HEPABHOMEPHBIMHU MPUITYCKAaMH, MOJ-
4yac ¢ TBEPAOU KOPKOM Ha MOBEPXHOCTH, OOBIYHBIE CBEpJIa HEMPUTOJHBI UM Ma-
JIONPOU3BOIUTENIbHBI: HEPABHOMEPHOE JIABJICHHE Ha JIBE€ PEXKYLIME KPOMKH CIO-
COOCTBYET yBOAY MHCTpyMEHTAa. B 3TOM ciiyyae oTBEpCTHS pacCBEpIUBAIOTCSA 3 €
HKEDp aM U, UMCIOIIMMH B OTJIMYHME OT CBEPJI HE JIBE, & TPU U YETHIPE PEXKYLINE
KPOMKHM C HaIllpaBJISIFOIIMMH JICHTOYKAMHU, O0€CIIEUHBAIOIIMMU JIy4dIllee HampaB-
JIeHUE MHCTpyMEHTa B oTBepcTuu. [IpaBna, mmpokue nentouku 3eHkepos (0,8-2,0
MM) BBI3BIBAIOT HAIUIAHHUE CTPYKEK, HO YMEHbLIAOT BUOpauuu. OTBepcTUs mo-
clie CBepJia Takke o0padaThIBAIOTCS 3€HKEpaMU, YTOOBI MOTYYUTh 0OJiee YHCThIE
MOBEPXHOCTH U TOUHBIE PA3MEPHI.

Tak Kak 3eHKepbl JUIIb PACTaYMBAIOT YK€ TOTOBBIE OTBEPCTHUSA, TO OHU HE
UMEIOT TMOMNEPEYHON pexXylled KPOMKM M CHUMAIOT CPaBHUTEIBHO HEOOIbIION
cioit metamia (B cpendem 0,3-3,0 mm). [losToMy MX BUHTOBBIE KaHABKH MEHEE
IYOOKH, YTO JIeJIaeT TeJo 3eHKepa 00Jiee MPOUHBIM.

[To anasoruu ¢ pe3uamu pexyiias KpOMKa MOXET UMETh OTPULIATENIbHBIHI
WJIM TIOJIOKUTENbHBIN yron HakioHa f. Kak u nmpu ToueHuu, HabmoeHusl MoKa3a-
JM MPEUMYILIECTBO MONOKUTENbHOr0 yria (A = 10+ 15°), yto ocobenHo crnpase a-
JIMBO ISl 3€HKEPOB, OCHAILIEHHBIX TBEP/IBIM CILIABOM.

B MaccoBoM M KpymHOCEpUHHOM NMPOM3BOACTBE MHOIA MPUMEHSIOT IS
00pa0OTKM LWIMHAPUYECKUX U KOHUYECKUX OTBEPCTUH KOMOMHHMPOBAHHBIM MH-
CTPYMEHT, COCTOSIIIMM M3 JIBYX 3€HKEPOB, WJIM CBEpJia U 3€HKepa, WM CBepJa,
3€HKepa U pa3BEePTKHU.

3eHKeppl MPUMEHSIOTCS JJIsI OKOHYATEIbHOM O00pabOTKM OTBEPCTH
9+10KBaTUTETOB TOYHOCTU M JJIsI IPEIBAPUTEIHHON 00pabOTKU OTBEPCTUH MOJ
pa3BepThIBaHUE MO 7+8KBAIUTETaM TOYHOCTHU, B COOTBETCTBUU C YEM YCTAHAaB-
JMBACTCS HAPYKHBI JUaMeTp 3€HKepa C y4eTOM HEOOXOAMMOro MpUIlycKa s
pa3BepThHIBAHMUSL.

Pazeepmrku. PazBepTku NperHa3HAYAIOTCS IJ U3TOTOBJIEHUS TOYHBIX OT-
BepcTHil. B oTiinune oT 3eHKepOB OHU MMEIOT OOJIbILIEE YUCIO PEXKYLIIMX KPOMOK
(n = 6+ 18) m CHUMAIOT OYEeHb TOHKUM cjoi MmeTasia (t = 0,05+0,2 Mm), 9TO mMaeT
BO3MOXXHOCTb MOJIYYUTh COBCEM TIJIaJIKOE€ OTBEPCTHE M TOYHO IO 3aJaHHOMY JI0-
MYCKY; 3TO YacTO JOCTUTaeTCs PSAIOM MOCIEI0BATEIbHBIX TPOXOI0B HECKOIbKHU-
MU Pa3BEPTKAMHU.

Pa3mep nmomydaemoro orBepcTrsi HECKOJIBKO OTIMYAETCs OT AUaMeTpa pas3-
BEPTKU B CHJIy TaK Ha3bIBa€MOM pa3OMBKH, KOTOpAas 3aBUCUT OT pa3Mepa UHCTPY-
MEHTA, CTETIEHU €ro 3aTYIJIEHHUs, C0co0a 3aKperyieHus, KadyecTBa MaTepuana 13-
JieNusl, TPUITyCKa MO Pa3BepTKy, a TaKKe OT COCTOSHUS CTaHKa U MCKYCCTBA pa-
0odyero, eciau pa3BepThIBAaHUE MPOMCXOAUT BpyuHYI0. Pa30uBKa MOXET OBbITH IO-
JIOKUTENBHOW U OTpULIATENLHON (B ciiydyae oOpabOTKU MaTrepuanoB, CKIOHHBIX K
YIPYrOMY MOCIEACHCTBUIO).

OOBIKHOBEHHBIE LIMJIMHJIPUYECKUE PA3BEPTKH UMEIOT TOT HEAOCTaTOK, YTO
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1ocJie OAHOM-JIBYX 3aTOYEK TEPSIOT CBOM pazmep. [Ipu u3roToBiieHNU OOJBIIOTO
KOJIMYECTBA OTBEPCTUM TOYHO OJMHAKOBOIO Pa3Mepa MPUMEHSIOT PEryIHpyeMbIe
pazBepTku. OHM UMEIOT BHYTPHU MPOCBEPIECHHOE CIIETKA HA KOHYC OTBEPCTUE, KY-
Jla BIOHSETCA IIAPUK WIH CTEPKEHb ¢ KOHMYECKMM KOHIOM. IIpu nmepemeniennn
IIOCJIETHUX BIOJIb OTBEPCTUSA AMAMETP PA3BEPTKU MOXKET M3MeHAThes Ha 0,25-1
MM; JUIs1 00JIerYeHrs PEeryJIMpoOBKY Ha pa3BepTKe Yepes3 ABa-TpH 3y0a mpope3aHbl
JIOJIEBBIC ILIEJIN.

Ha npyrux pasBeprkax yBeIMYEHHME IUAMETPA JOCTUTAETCA CABUIOM
BCTAaBHBIX HOXKEN B MPOPE3SIX MO KOHUYECKUM HarpasisiromuM. Hoxu c3anm 3a-
KPEIUIAIOTCS TalKOM U KOHTPramKoM, CIiepeau - KIMHbIMU ¢ BUHTaMU, Hepenko
BCTaBHbIE HOXHM Ha 33/JHEM CTEHKE Ma3a UMEIT pU(ICHUS, YTO 3HAYUTEIBHO
YCUJIMBAET KECTKOCTh KPEINICHHUS] HOKEM.
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Pezynupyrwuue Bunms:

HBIMH HOYKaMH; T-0JTHO3y0ast pa3BEpTKa

Perynupyemsle pa3sBEPTKHU: a-pa3aBIDKHasI C mIa-
PHUKOM; 0-co BCTaBHUMH HOXaMH; B-C IIPUBUHYCH-

JI71st 4UCTOBOM M TOYHOM OT/EJIKM OTBEPCTUM XOPOIIM TaKKe OJHO3YObIC
pa3BepTKU. B Hampapiso0IIeM CTATLHOM KOPITYCe, 3aKAICHHOM C IMTOBEPXHOCTH U
nuiMpoBaHHOM, BUHTOM Ha TOPIE 3aKPEIUIIeTCS HOX, KOTOPBIA BBICTYIAET
00b1yHO He 0osiee yeM Ha 0,02 MM HaJ [TUIUHIPUIECKON MOBEPXHOCTHIO KOpITyca
u nutmdyercst Ha pazmep BMecte ¢ HUM. CTpy>KKa CHUMAETCs 4acThi0 HOXKa, pac-
MOJIO’KEHHOW Ha MPUEMHOM KOHYCE, & OCTalIbHAsI YaCTh HOXKa MPEIOXPaHSIET KOp-
nyc ot 3axuma. [lociae HEKOTOPOro u3HOCa JE3BHS HOKA BO3MOXKHA €ro nepecra-
HOBKA.
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bonee coBepiieHHass KOHCTPYKLHS PEryIMpyeMoil 0qHO3y00il pa3BepTKHU.
[Tpu oOpaboTke oTBepcTUl B TPyIHOOOpadaThIBa€MbIX Marepranax MPUMEHSIOT
LEeJIbHBIE TBEPAOCHIIABHBIE Pa3BEPTKU HEOOJIBUIOTO IUAMETPA.

TouyHble KOHMYECKHE OTBEpPCTUS MOJIY4arOTCs O0OpadOTKOW LMIMHIApUYE-
CKUX OTBEPCTUM KOHUYECKUMM pasBeprkamu. [IpuMeHSAIOT mocienoBareiabHO
OOBIYHO TPU Pa3BEPTKH, TA KaK MPUXOAUTCS CHUMATh OOJIBIIOE KOJIUYECTBO MeE-
taia. [lepBas oOnupoyHas pa3BepTKa CO CTYNEHUYATHIMU 3YObsIMU J1ae€T rpyOyro
KOHUYECKYIO MOBEPXHOCTh C BUHTOBBIMU OOpO3JKaMHu, BTOpas, C MPEPBIBUCTOM
peXyLIe KPOMKOM AJi1 pa3MesIbUeHUsl CTPYXKKH, cpe3aeT OOpO3IKH, U TPEThs,
OTJEJOYHas pa3BepTKa, AACT IN1aJIKYI0 TOBEPXHOCTD.

Uucno 3yoneB pazBeptku (6-18) 3aBucut ot ee nuamerpa. C yBeIMueHUEM
yucia 3yObeB CTEHKH OTBEPCTHI MONy4aroTcsl 00Jiee YUCTHIMH, HO UHCTPYMEHT
00XOJUTCS TOPOKE PU U3TOTOBJIEHUU U 3aTOUKE.

CuuTaroT, 4TO XOpOIIO PadOTaOT Pa3BEPTKHM C HEPABHOMEPHBIM IIarom
3yObeB. B mogoOHBIX pa3BepTKax sl yoqoOCTBa U3MEPEHHUs] UX JAUaMEeTpa Kella-
TEJIbHO MMETh IO KpaitHel Mepe JBa 3y0a, pacnooKEeHHbIE AUAMETPATbHO IMPO-
THUBOIIOJIOKHO, YTO JIETKO JOCTUTaeTCs MPU YETHOM YK CIie 3yObEB.

FEOMETPUA U KOHCTPYKLIMN METYUKOB

Pe3nba B oTBepcTusix Hebombioro auamerpa (d < 75 Mm) mpoiie u ObICT-
pee Hape3aeTcss MEeTYUMKaMu (€Clid He YYUTHIBaTh TOTO, YTO B MOCJEAHEE BpeMs
npoliie U ObICTpee MOJIYYUTh €€ HakaTKoi). MeTurk npeicTaBiser coOol BUHT, y
KOTOPOTO AJi1 00pa3oBaHusl PEXYLIMX KPOMOK CAEJIaHO HECKOJIbKO MPOJ0IbHBIX
KaHaBOK. YHCIIO KaHAaBOK KOJeOJeTcss OT ABYX /0 IIECTH B 3aBUCUMOCTH OT JIha-
MeTpa METUYHKA.

KanaBku MOTyT OBITH MPSAMBIMH, PACHOJIOKCHHBIMHA BJIOJb OCH METUYHKA,
WM BUHTOBBIMH - TIPaBBIMU (ITOJHUMAIOTCS CJIEBAa HAMpPaBO) W JIEBBIMH (TTOIHH-
MaloTCsl CIpaBa HalieBO). BUHTOBBIE KaHABKH y METUMKOB JIEJIAIOTCS C OOJIBIITUM
[1aroM, a HarmpaBJIeHHE MX PEKOMEHJYeTCS TaKoe, YTOOBI CTpyXkKa OTBOJUJIACH
BIIEPE]l Y CKBO3HBIX OTBEPCTUM M B OOPATHYIO CTOPOHY - y TIYXUX OTBEPCTHUH.
DTOro MOXXKHO JIOCTUTHYTh M TIPH PabOTe METYMKOM C MPSMBIMH KaHaBKaMH 3a-
TOYKOM pabouero KoHyca METYUKa C TMOJOKUTEIbHBIMU WJIM OTPHUIlATEIbHBIMU
yrilaMH HaKJIOHA PEXKYIIUX KPOMOK.

KoHCTpyKIIM METYMKOB pa3iuyaroTcsi MEXy cOo00il B 3aBUCUMOCTH OT
Ha3HAYEHUsI ¥ MOT'YT ObITh pa30MThI HA TP OCHOBHBIE T'PYIIIBL: TaCUHBIE METYH-
KU, Hape3arolllMe railky Ha CTaHKe 3a OJIMH MPOXOJ U HE UMEIOUIMe 00paTHoro
X07la; py4HbIE METUYMKH, Hape3aroliue pe3b0y B JIBa WU TPU NpUEMa U UMEIO-
e oOpaTHBIN XOJ; MaTOUYHbIE METUMKU, Hape3arolue pe3b0y B HHCTPYMEHTE
(rmamkax).

FacedHBIE METYH KU UMEIOT pabOYyr0 KOHMYECKYIO YacTh U ITU-
JUHIPUYECKYIO KamuOpyromyto. UeM JymMHHEe MpUEeMHBI pabounii KOHYC, TeM
CMOKOIHEee paboTaeT METYMK M YMILE MOJIydyaeTcs Hape3Ka, HO OoJibIle JJIUTCS
Ipolecc Hape3aHus pe3bObl. B 3TOM OTHOIIEHUHU XOpOIlIKEe Pe3yJbTaThl MOKa3a-
JIM TaHJAEM-METYUKH, UMEIOIINE JIBE 3a00PHBIC U JIBE KATUOPYIOIIUE YacTH.
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PyuHble MeT4uHuKH, IpUMEHAEMbIE JIJIS padOThl B KOMILJIEKTAX U3
JIBYX WJIM TPEX METUUKOB (CIECAPHBIX), HAPE3al0T pe3b0y B JBa WM TPHU MpUEMa.
[To KOHCTpYyKLIMM Pe3bOOBOM YACTH METUMKHU OBIBAIOT ABYX TUIOB. PazHuia mex-
Iy HUMH 3aKJII0YaeTcs B CIOCO0aX Cpe3aHus CTPYKKHU 3yObsIMH; y EPBOrO TUIIA
IIEPBBIE JIBA METUYNKA U3 KOMIUIEKTA CHUMAIOT CTPYKKY BCEM CBOMM KOHTYPOM, B
TO BpeMs KakK MEpBBIE JIBA METUHMKA BTOPOrO THMA KOMIUIEKTa pPadOTarOT TOJIBKO
nepenHen pexyuied kpoMkol. TpeTbn METUMKH y 0O0OMX TUIIOB OJIMHAKOBHI. B
IIEPBOM CIlydyae BCE TPU METUHMKA HaOOpa UMEIOT Pa3IMYHbIE TUAMETPBI, U TOJIBKO
nocyieHUN (YMCTOBOI) o0ecreunBacT OKOHYATENbHBIN pa3mep. Bo BTopom ciy-
yae, Ha00opOT, BCE TP METUMKA MMEIOT OAMHAKOBBI JUAMETP C MOJIHBIM IpO-
(dunem Hape3Kd, MPU 3TOM 3HAYUTEIBHO PA3IMYAIOTCS JJIMHBI TPUEMHBIX KOHY-
COB. OTOT THI METYMKOB NPUMEHSETCA 3HAUUTENbHO 4aimie. CHATHE 3aThUIKa y
PYYHBIX METYMKOB MPOM3BOAUTCS TOJIBKO Ha KOHUYECKOH 4YacTH, 4TOOBI cOXpa-
HUTH XOPOIIEE HAIPABICHUE METYNKA B OTBEPCTUH U MIPHU BBIBEPTHIBAHUM CTPYK-
Ka HE 3alIeMJIJIacCh MEXKY 3aThIJIOYHON IIOBEPXHOCTBIO M CTEHKAMU OTBEPCTUS.

[Ipu Hape3aHuu pe3bObl B JETUPOBAHHBIX M JKAPONPOUYHBIX CTAISIX C MO-
BBIIIEHHON BSA3KOCTBIO M IPOYHOCTBIO PEKOMEHIYETCS ISl KPYIHBIX METUYMKOB
3aThUIOBAHME IO MPOPUII0 HA BCEH UIMHE paboyed 4acTh BTOPOrO U TPETHETrO
METUYMKOB KOMIIJIEKTA, IPUYEM BEJIMYMHA MTaJCHHS 3aThIJIKA COCTABIJIAECT IIPUMED-
HO 0,04-0,05 MM. YV TakuX METYMKOB CHHM)KAETCA KPYTSIIMNA MOMEHT U pe3b0a 1o-
aydaeTcst 6onee ynctod u TouHOU. C 3TOM K€ LETbI0 PEKOMEH1YeTCsl OOpaTHbIN
KOHYC IO HapyXKHOMY JUaMeTpy U no npoduito pe3posl nopaaka 0,05 - 1 mm Ha
BCEH JUIMHE KAIMOPYIOIIEeH YacTH.

MaToO4YHBE METYHUKH-ITO YACTOBBIE METUMKH. KaHaBKH y HUX
HEOOJBIIOr0 00beMa, TaK KaKk CHUMAETCsl HeOOJbIIasi CTPYKKa, Yrojl MOAHYTpe-
HUA Y OTCYTCTBYET (yriibl pe3anus & = 90°);

3aTbUIOK Iepa HE CHUMAETCS HU B KOHYCHOM, HU B IIWIMHIAPUYECKON dac-
Td. Yncno kaHaBok 00bI4HO 6+10, mpuyeM peKOMEHAYeTcs Y MAaTOYHbIX METUH-
KOB KaHaBKM HANpaBJIsATh [0 BUHTOBOM JIMHUU MOJ MPSAMBIM YIJIOM K Halpa,iie-
HUIO HApEe3KH; 3TO yJydliaeT paboTy METYHKa.

OpurvHagbHbBl KOHCTPYKIMM M € TUY U KOBO €3 KaH a B 0K, HO CO CIle-
UaTbHO 3aTOUYEHHOU 3a00pHOM yacThio. [Ipy Hape3aHuu pe3bObl B CKBO3HBIX OT-
BEPCTUAX CTPYXKKa OTBOAUTCA BIEPEN, a B TIIYXHMX OTBEPCTUSX - Ha3ajd 4yepes
BHYTPEHHIOIO IIOJIOCTh METYMKA, JJISI YEr0 METUYMK 3aTaulBacTCs C OTpULIATElIb-
HBIM YTJIOM HAKJIOHA PEXYIIEH KPOMKH.

MeTyukH co BCTaBHBIMU pPe3bOOBBIMU I'peOEHKAMHU TPOCThIE, peryaupye-
MbIE€ W CAMOBBIKJIFOUAOIINECS HUMEIOT PSAJ IPEUMYIIECTB.

Memoowt oopabomku omeepcmuil

= Csepnienue no pasmemke, onepanys ciecapHas, B MECTE CBEPJICHUS
BBIIIOJIHSIETCSl HAKEPHUBAHUE, JIYHKA OT KEPHA CIIY>)KUT HalpaBJICHUEM JUUI CBEpJIA.
[Io pa3meTke MOrYyT H3rOTaBJIMBATHCS LIEHTPOBBIE OTBEpPCTHsS B Bajax. Meroa
CBEPJICHUS 10 PAa3METKE XapaKTEPEH I €AUMHUYHOTO U MEIKOCEPUHHOIrO MpOU3-
BoACTBA. OTIMYAETCA HEBBICOKOW TOYHOCTBIO. J[J1s1 MOBBIIEHUSI TOYHOCTH MHOT1a
0 KEPHOBOMY YIJIYOJIEHHUIO BBIOJIHSIOT 3aCBEPIMBAHUE LIEHTPOBOUHBIMU CBEp-
JaMH.
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= Csepnienue no koopounamam, BbIIONHICTCS HA KOOPAUHATHBIX CTAH-
KaxX KOPOTKMUMH KECTKUMU cBEpiamu. IIpumeHsieTcss mpu cBepiaeHUU OOJbLIOrO
KOJIMYECTBA OTBEPCTUM B KOPIIYCHBIX IETAIAX B MEJIKO- U CPEAHECEPUIMHOM IIPO-
U3BOJICTBE.

. CoeémecmHnoe ceepiieHue, TpUMEHSETCs 11 00pabOTKU OTBEPCTUH B
JIBYX CONPSATraeMbIX JI€TaJsX.
. Ceepnenue 6 xkonoykmopax. O01acTh MCIOIB30BAHUS — KPYIHOCE-

PUHHOE U MAacCOBOE IIPOU3BOJICTBO.

Ycmanoeka u 3axkpennienue 3a20moeoK npu ceéepieHuu.

B ennMHWYHOM M MENKOCEPUIMHOM NIPOU3BOACTBE NPH BBIIOJHEHUHU ONEpPaA-
MU CBEPJICHUS 3arOTOBKU Pa3IMYHOM KOH(UIypalUH YCTaHaBJIMBAIOTCA HETO-
CPEIICTBEHHO Ha CTOJIE CTAaHKa M 3aKPEIUIIIOTCS npuxBaraMu. g npenoXpaHeHus
CTOJIa CTaHKa IIPU BBIXOJE CBEPJIA IO 3arOTOBKY IOJAKIAIBIBAIOTCS MEPHBIEC NOJ-
KJ1agku. CBEpJIEHNE BBINOJIHAETCS M0 Pa3METKE.

3aroToBKM HEOOJBIIMX Pa3MEpPOB MOTYT 3AKPEIIATHCA B TUCKAX, YCTaHOB-
JICHHBIX Ha CTOJIE CBEPJIMJIBHOTO cTaHka. [[ns o0paboTku HEOONbIIMX MapTUil 3a-
TOTOBOK THCKHM MOT'YT OCHAIAThCsl HAKJIaIKaMH Ha TYOKH THCKOB, KOTOpBIE MO3BO-
70T 00Jiee TOUHO 0a3upoBaTh 3aroToBKy. st 00JeryeHus u yCKOpeHus orepa-
L[MH YCTaHOBKH THUCKU MOT'YT CHa0KaTbCs MHEBMOMPUBOJIOM

3aroToBKM LMJIMHJPUYECKONM (POPMbI YCTAaHABIMBAIOTCS Ha MPU3MBI U 3a-
KpEIUIAOTCA puxBaraMu. CBEPIICHHUE BBIMOJIHIETCSA IO PA3METKE.

B koHCcTpyknuu getaneii MOryT ObITh OTBEPCTHS, Mapajule/ibHbIE YCTaHO-
BOYHOM TJIOCKOCTH WJIM PACHOJIOKEHHBIE IO yriaoM. B 3Tom ciydae 3aroroBka
KpPENUTCSI Ha YroibHUKE. [Ipu 3TOM YroJbHMK MOXET MMETh OJHY IOBOPOTHYIO
I'PaHb.

[Ipn cBepneHUM OTBEPCTUH HA TOPLOBBIX MOBEPXHOCTAX LWJIMHAPUYECKUX
3aroTOBOK HEOOJbUION JJIMHBI, HapuMep, (pJIaHLeB WM KPBIIIEK MOJIIUITHUKOB
yI00OHO MCHONB30BaTh 3X KYJIAuKOBBIA NATPOH, 3aKpEIJEHHBIM Ha CTOJE CBEp-
JUJIBHOTO CTAHKA.

Crounbl paaualibHO-CBEPJIMIIBHBIX CTAHKOB UMEIOT T-00pa3Hble ma3bl, Kak Ha
BEpPXHEW MJIOCKOCTH, TaK U Ha OOKOBBIX MOBEPXHOCTSIX CTOJIa. DTO MO3BOJISIET 3a-
KPEIUISTh 3arOTOBKH PAa3JIMYHON (DOPMBI B 3aBUCUMOCTH OT MECTa PacCloOI0KEHUS
obpabarbiBaeMoro orBepctus. [1010CcTh BHYTpH CTOJIa MOXKET MCHOIB30BAThCS IS
YCTAaHOBKHM MHEBMO- MJIM THAPONPUBOJA MPUCHOCOOICHUS, YCTaHABIMBAEMOT O Ha
CTOJIE CTAHKA.

B kpynHOCepruitHOM 1 MacCOBOM ITPOM3BOJACTBE ISl TOBBILIEHUS TOYHOCTH
00pabOTKM MPUMEHSIOTCS KOHAYKTOPHBIE MpHUcnocobaeHus. B Takux npucmnoco0-
JICHUSIX MPOU3BOAUTCS TOYHOE O0a3WpoBaHUE U 3aKpernjieHue 3aroToBok. s Tou-
HOT'O OPMEHTUPOBAHUS U HAIIPABJICHUs HMHCTPYMEHTA MPU CBEPJICHUU CITy>KaT KOH-
JTYKTOPHBIE BTYJIKH.

KoHIyKTOpHBIE BTYJKH Yalle BCETO BBIMOJHSIIOTCS CMEHHBIMU, UYTO IO3BO-
JISIET BBIIOJHATH CBEPJICHUE CBEPJIAMU PA3HOI'O TUAMETPA.

KonaykTopHble BTYJIKH yCTaHABIMBAIOTCS C 3a30pOM HaJ oOpaldarbiBaeMoi
NOBEpXHOCThIO. Benmnunna 3a3opa konebnercs B npeaenax ¥4 - %2 nuamerpa cBep-
JeHus. 3to odecrneynBaeT Jy4diuil 0TBOA CTpyXKu. [Ipu cBepiaeHUU BA3KUX MaTe-
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pHaJIOB U NIpH paboTe CBEpJIAMU MAJIOr0 JUaMETpa PEKOMEHAYETCS HE OCTaBJISATh
3a30p. B mepBoM ciydae cTpyKKa MOXKET HAaBUBATbCA Ha CBEPJIO B MMEIOIIEMCS
3a30pe, a BO BTOPOM — yJlaJiecHUE CBepiia OT 00pabaThiBaeMOM MOBEPXHOCTU BbI3bI-
BaeT HEOOXOIMMOCTh YBEJIMYEHHS €0 JJIMHHBI, UTO MPUBOJUT K CHUKEHHIO KE-
CTKOCTH MHCTPYMEHTA.

IIpu cBepiieHMH HECKOIBKUX OTBEPCTUN HA OJAHOM MOBEPXHOCTU MECTO pac-
IIOJIOKEHHSI UX OINPENEICHO KOHCTPYKIHMEN KOHIYKTOPHOW IUIMTBI U TOYHOCTBIO
W3TOTOBJIEHUS OTBEPCTHUM MO KOHIYKTOPHBIE BTYJIKH.

IIpyn HEOOXOAMMOCTH CBEpJIEHUS OTBEPCTUM HA LMJIMHIPUYECKUX MOBEPX-
HOCTSIX IPUMEHSIOTCS KOHAYKTOPHBIE BTYJIKHA CO CPE€3aHHBIM KOHIIOM, ITPEAOXpa-
HSIOLIKE OT YBOJA CBEpJia IIPU 3aCBEPIIMBAHUU 110 KPUBOJIMHEUHON IIOBEPXHOCTH.

B HekoTopbhIX mpuCnOcOOJIEHUSIX IS 3aKpEIVICHUS HEKPYNHBIX JeTallel
POJIb 3aKMMa MOYKET Urparb KOHAYKTOPHAsl BTYyJKA. B 3TOM ciydae OHa JOJDKHA
VMMETh LEHTPUPYIOLIUN [UIMHAPUIECKAN TTOSACOK.

Ilpumenenue KOHOYKMOPHBIX RPUCROCOONEHUN NO36014€M UCHOJIb30-
6amb CPAGHUMENbHO HEOOpocUe 6EPMUKATIbHO-CEEPIUIbHbIE CHMAHKU 6 KDYNHO-
CEePUIHOM U MACCOB0M NPOU3E00CMEE NPU YCI06UU GbINOJIHEHUA HA HEM 0OHOU
onepayuu.

Jlist cBepiieHus OTBEPCTUM B YAaCTUYHO OOpabOTaHHBIX 3ar0TOBKAaX MpUMeE-
HAIOTCS HaKJIaAHbIE KOHAYKTOPbl. OHU MOT'YT HEHTPUPOBATHCS 11O OTBEPCTHUIO WIIH
10 IpyruM 00pabOTaHHBIM C I0CTATOYHON TOYHOCTbIO TOBEPXH OCTSIM.

Pa3HOBUIHOCTBIO HAKJIAAHBIX KOHIYKTOPOB SIBIISIFOTCS 3€PKaJbHbIE KOHYK-
Topbl. OHU TPUMEHSAIOTCA JJISI CBEPJICHHS OTBEPCTUM B CONPATAEMBIX JETaIISX.
KOHIYKTOpHBIE MIIMTBHI TaKUX KOHAYKTOPOB HMMEIOT ITOCAJ0YHBIE MTOBEPXHOCTH,
KOTOPBIMU OHU 0a3UPYIOTCS B OJJTHOM U JAPYroi 3aroToBKaXx.

JUisi TIOBBIMIEHUS] TOYHOCTH OOpaOOTKM B €JUHUYHOM U MEJIKOCEPUITHOM
IIPOU3BOACTBE HCIIONB3YIOTCS YHUBEPCAJIBHBIE IMEPEHANAKUBAEMbIE KOHIYKTOD-
HbIE IPUCIOCOOJICHHUS.

Jliis 3aKkperieHns ManorabapuTHBIX 3aroTOBOK YacTO MCIOIb3YIOTCS CKallb-
qyaTble KOHIYKTOPBI, Y KOTOPBIX KOHAYKTOPHAs IUIMTA MEPEMEIIACTC IO CKATIKaM
Y 3aKPENJISET 3ar0TOBKY, OTHOBPEMEHHO YCTaHAaBJINBasl KOHAYKTOPHYIO BTYJKY Ha
MECTO CBEPJIEHUS.

Llpusecmu cxemuvl 06pabomru 8 KOHOYKMOPHbIX NPUCHOCOONECHUSIX.

Texnonozuueckue mpedosanusn K 00padoamvléaemvim OmeepCmusm. .

[Ipn KoOHCTpyHMpoOBaHUHU AeTaliell HE0OXOAUMO H30erarb TPYAHOJOCTYIHBIX
MecT, 00paboTKa KOTOPBIX MOXKET MOTPeOOBATh U3TOTOBJICHUS CIICLIUAIbHBIX TTPU-
CIIOCOOJICHUH.

[To Bo3MOXKHOCTH M30erarh NOJAPEe3KH BHYTPEHHUX TOPIIEB.

N30erarb TOYHBIX TIIYXHX OTBEPCTUH, TaK KaKk 00OpabOTKa TaKMX OTBEPCTUM
TpeOyeT NPUMEHEHUS CIIeIMANIbHBIX IOHHBIX Pa3BEPTOK.

He npoextupoBarh BBIXOJA CBEpjia Ha HAKJIOHHYIO MOBEPXHOCTh. IIpu He-
BO3MO)KHOCTH 00OMTHCH 0€3 TAKOro 3JIEMEHTA MPUMEHATh CHelUaIbHbIE MOKIIa/-
KH.




