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OCHOBHBIE ITIOHATHUA

OO01mme cBeleHU 0 CBEpJIax

OO0paboTka OTBEPCTUM OCYILECTBIAETCS CBEpIaMH, 3€HKEpPaMH, PacTOYHBIMU
pesllaMu,  pa3BepTKamu, aOpa3uBHBIM  HHCTPYMEHTOM, pacKaTHUKaMH U
HHCTPYMEHTOM JIJIs 00pa30BaHUsl PETYJISIPHOTO MUKpopeabeda.

KonctpykTuBHOE O(dOpMIIEHHE HWHCTPYMEHTOB O4YeHb pa3HooOpa3Ho. Kou-
CTPYKLMU HHCTPYMEHTOB PErVIAMEHTUPYIOTCS TOCYJapCTBEHHBIMU CTaHJIapTaMH,
OTpacjeBbIMH HOpMATHBAMH, CTaHAapTaMu mnpeanpustuii. Kpome Toro, s
AKCIIEPUMEHTAIILHBIX PAa00T MaJbIMU NMAPTHSIMHU BBIMTYCKAIOTCS HEHOPMAJIM30BaHHBIC
WHCTPYMEHTHI.

[Ipu skcrutyaTanuu CBEpJ CIEAyeT MMETh B BHJIY, UYTO HE3HAYUTEIIbHBIC W3-
MEHEHHUSI XUMHUYECKOTO COCTaBa M CBOMCTB MHCTPYMEHTAJILHOTO MaTepuraia, a TakKe
pPEKUMOB 00pabOTKM MOTYT CYIIECTBEHHO HW3MEHATh CTOMKOCTh WHCTPYMEHTA.
PasnuyHyto cTOMKOCTh UMEIOT CBEpJIa, U3TOTOBJICHHBIE B PAa3IMYHBIX MAPTHSAX U HA
pa3IMYHbIX 3aBOJaX.

B Hacrosimee Bpemsi TPHUMEHSIIOTCS CHUpajibHBbIC, TEPOBbIC, pYy>KEHHBIE,
KOJBIIEBbIC (TPEMAHHUPYIOMIME TOJOBKH), IICHTPOBOYHBIC, IIEHTPOBAJIBHBIE U
cnenuanbHbie cBepia. CBepia ObIBAIOT IIEJbHBIC, C HAMASTHHBIMU TUTACTUHAMH, CO
CMEHHBIMU PEXYIIMMH 3JIEMEHTAMH WIH HeTepeTaunBaeMbIMU TBEPAOCIUIABHBIMU
TUTACTHHAMH ¥ COOpHBIE C BHYTPEHHUM U 00bIYHBIM TI0/1BO/IoM COXK, ¢ Hapy>KHBIM U
BHYTPEHHHUM OTBOJIOM CTPYKKH.

Cornacno I'OCT 25751-83 mepenHsis MOBEPXHOCTh CBEPJIA OMPEAEISAETCA Kak
IOBEPXHOCTh JIE3BUS MHCTPYMEHTA, KOHTAKTHpYIOIIas B IpoOLECcCe pe3aHus ¢
HOBEPXHOCTAMU 00padaThIBa€MO 3arOTOBKH.

3amHul yros a - yroj B CEKyIIeH MJIOCKOCTH MEXIY 3aJHEW MOBEPXHOCTHIO
JIe3BUA Y TUIOCKOCTBIO PE3aHMS.

[lepennnii yrom y - Yyroa B CEKyIIEH INIOCKOCTH MEKIYy NEPEAHEN
MOBEPXHOCTHIO JIE3BUS M OCHOBHOM IMJIOCKOCTHIO.

Y101 3a0CTpeHust p - Yyroia B CEKyIIeH MIOCKOCTH MEXIy MepeaHeil u 3aaHen
MOBEPXHOCTSAMH JIE3BUA.

CrmpanbHOE CBEPJIO COCTOUT M3 pabodeit YacTH, MEWKU U XBOCTOBUKA. Pabodas
4acTh BKJIIOYAET PEXKYIIYI0O M KanuOpyronryro yactd. OObIUHO Ha KanuOpyrolieu
4acTH BCIIOMOTaTeIbHAs PeXKyIIasi KPOMKa CHA0KaeTCsl JIGHTOUKOM.

Ha pexymieil yactu Ha mepeceyeHUuu MEepelHUX M 3aJHUX MOBEPXHOCTEH
o0pa3yloTcsl JIB€ TJaBHBIX PEXYIIMX KPOMKH, a TaKKe IepeMbluka (morepeyHas
KpOMKa).

VY cnupalbHOTO CBepjia BeJIMYMHA 3aJHEro yria Ha nepudepuu cBepiia
coctapisier [1] 8...14°, a okono nmonepeyHor kpoMmku 26...35°. Ilepennuit yron Ha
nepudepuun coctanisgeT 18...33°, a y mepembruku 0ym3ok k 0°. Yron npu BepmimHe
cBepia 2¢cp y ctanaapTHbIX cBepia 116... 118°, yron HakiioHa monepedyHoi KpoMKH ¢
00b14HO paBeH 50...55°.

Jnametp paboueit yacTu cBepiia BeiOupaercs u3 psga nuamerpoB mo 'OCT 885-
77 cootBetctBytomero CT COB 235/1Nel1975. lnameTp mpocBEpiIEHHOTO OTBEPCTHS
BCIIE/ICTBUE pa3OuBku Oymer Oosblie auamMeTpa HWHCTpyMeHTa. Pas30OuBka



BBI3BIBACTCS OWEHWEM IIMUHJECIS CTaHKa, OWEHWEM CBepjia B MINUHICIE U
MOTPEIIHOCTAMHU 3aTOYKH.

Jnst cHmkeHus: TpeOyeMoro JUisi CBEpJICHHSI KPYTAILIEr0 MOMEHTA JIUaMETP
paboueit yacTH JIeJaeTcsi C YMEHbIIIEHHEM B CTOPOHY XBOCTOBHKA [2], paBHBIM
o, 01 mm Ha Bceit nuHe paboueit yactu as ceepi ¢ d=0,1-0,6 mm; 0,005-0,015 mst
cepi ¢ d=0,6-1,0 mm; 0,03-0,08 Ha 100 MM mrHBI paboueii yactu a1 cBepit ¢ d<10
mM; 0,04- 0,1 mm - st ceepit ¢ d== 10— 18 mm; 0,05-0,12 mm - mi1st cBepit ¢ d>18
MM. CBepia ¢ TUTACTMHKAaMHU TBEPJOTO CIUIaBa MMEIOT OOpAaTHYI0 KOHYCHOCTHh Ha
JUITMHE IacTUuHBbI, paBHyto 0,03-0,05 MM npu auametpe 5-10 MM u
0, 05-0,08 mm mpu auametrpe 10-30 mm. LlenpHOTBEpAOCIITIaBHBIE CBEpIIa NMeE-
10T 00paTHyI0 KOHycHOCTH 0,1-0,2 MM Ha 100 MM IJTMHBI IPU ARAMETPE 710 5 MM.

Bricora nentouku aiis cBepi ¢ ¢pesepoBaHHbM npoduiem 0,2-0,3 MM u ans
cBepit co numdoBanHbM mpodusiem 0,1-0,15 mm.

Pabouast yacTh cTalibHBIX cBepdl Aenaetcs u3 ctanu 9XC wim ObicTpopexyIiei
cTanui. XBOCTOBUKH, €CJIM CBEPJIO CBApPHOE, AenatoTca u3 ctanu 45 niu 40X.

Jlnst oOnerdyenust Bpe3aHusl y CBEpJl AMaMeTpoM Oosiee 8 MM JienaeTcs MOATo'Tea
MEPEMBIUKA W ISl TOBBIMICHUS CTOMKOCTH JBOWHAS 3aTOYKA PEXYILIEH 4YacTh
(pa3mepsl - B [2.]).

XBOCTOBUK CBEpJIa CIAYKHUT JJi1 0a3UpOBaHUS U 3aKpEIJICHUsS WHCTPYMEHTA, a
TaKXkKe JJ1s1 Iepeiadun KPyTSIIero MOMEHTA.

COopHrble miepoBbie cBepiia (puc. 1) MOTYT U3rOTaBIMBATHCS MOBBIIICHHOW A U
HopMasibHOM B Tounoctu. CBepna ¢ pe3bOOBBIM PETYIMPYEMBIM XBOCTOBUKOM
noikHbl cooTBeTcTBOBAaTh ['OCT 25524-82. CBepna ¢ KOHHUYECKMM XBOCTOBUKOM
BeITyckarores mo TY 2-035-741-81, xBocToBUK-KOHYC Mop3e Ne3...Ne6.

[Tpu nuametpe oTBepcTus 6oee 40 MM Ha TIIaBHOM PEXKYIIEH KPOMKE JCIIA0TCs
KaHaBKHU JUIsl IPOOJIEHUS CTPYIKKH.

Ceepmna mo 'OCT 25524-82 paccuuTaHsl ajsi OTBEpCTU AuaMeTpoM 25-80 Mm,
no TY 2-035-741-81 - muametpom 25-130 mm. Tonmmna tmactud 6-18 MM. Yron
npu BepumHe 2<p coctasisier 90°, 118°, 132° umm 180°. Ilepennuii yron y - ot 0°
1o 10°. I'maBueIi 3aguuii yron «=10-20°. BcmoMorarenbHbIi 3auuii yroi - 3-8°.

Pyxelinbie (TpyOuatbie) cBepia [4] (puc. 2) ocHamalOTCs TBEPILIM CIIJIABOM.
PaGouast yacTh nenaercs ¢ HamasHHBIMY TBEpAOCIUIaBHBIME TutacTuHaMmu (TY 2-035-
722-80) wam MOXXKeT HM3roTaBIMBaThcs W3 TBepaoro cruiaBa (TY 2-035-655-79).
Ceepna obOecneunBaroT TouHocTe H7..H14. TI'mybwna otBepctmii — g0 50
nuameTpoB. Pabodast 4acTh M3rOTaBIMBAETCS U3 OJHOKAPOUIHBIX BOJb()PaMOBBIX
TBEPJBIX CIUIABOB, a Kopiryc — u3 ctanen 2 OX, 40X, 9XC nmm 30 XI'CA.
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Ha puc. 2: 1 - kopnyc, 2 - pexyias TBepoCIUIaBHas IJIaCTHHA, 3, 4 - yropHas
TBEpAOCIUIaBHAsI IJIacTHHA, S5 - orBepctus ansa noxasoga COXX. Takue cBepna
nenarorcest niuameTpom ot 4 10 30 mm.

Bennunna 5=0,21; a\ npunuMaercs 0,1 mMMm. BHyTpeHHHMI KaHall Jaeimaercs U3
Kpyrjioro win ceprnoodpasHoro npoduis. Jlenrouka mmeer mupuny 0,3-0,8 mm.
VYron (p pexomenayetcst 60°, yron a — 58°, yron 6 — 120-140°, yron a.\ - 25°, yron
a - 20°, a! — 25—30°. IIpeBsbilieHUE OMOPHBIX IUTACTHH h cocTaBseT
0, 1-0,2 mm.

lNonoBku niist kosbileBOro cBepieHus [2], [4] (puc. 3) Boimyckatores o TY 2-
35-524-76 wu mpenHa3HaueHBl IS BBICBEPJIMBAHUS CKBO3HBIX OTBEPCTHH B
CIUIOIIHOM MeTajuie MIyonHod 1m0 500 MM C OCTaBIEHMEM HYJIEBOIO CTEpPIKHS
nuametpoM d. TounocTs oTBepcTHit - mopsiaka 11-ro uinu 12-ro kBanurera.

- : : J

Prc. 3

Ha puc. 3 npencrasnensl: 1 - pexyias miacTuHa, 2 - KOpIyc, 3 - XBOCTOBUK.
COX nopaercss BHYTpH TFOJIOBKHM, @ OTBOAUTCS BMECTE CO CTPY>KKOM MO Hapy>KHBIM
KaHamaM. [OJIOBKM M3rOTaBIMBAIOTCS LEIBHBIMH U3 OBICTPOPEXKYIIEH CTalu
nramerpoM 30-60 MM, ¢ HaasHHBIMUA TBEPAOCIJIABHBIMU TJIACTUHKAMU TUAMETPOM
80-150 MM, cOOpHBIMM CO BCTaBHBIMH 3yObSIMHM M3 OBICTPOPEXKYILEH CTalu
auameTpom Oosiee 70 MM, OCHAIIEHHBIMU 3yObSIMU C TBEPBIM CILIABOM JAHAMETPOM
6onee 100 mm. J{nmuna ronosku /= (1,5... 0,8)/1 rae D - HapyXHbIN [uaMeTp rOJI0BKH.
Yucno 3yoeeB 2=4... 12. Hlupuna nentoukwn/-0,8.1,5 mm. Illupuna 3yOneB
Ha3HAy4aeTcs B 3aBUCMMOCTH OT IIyOMHBI oTBepcTHs. [IluprHa kaHAaBKU AJisi OTBOJIA



CTPYXKH paBHa B. YToJ HakJIOHa CTPYKEUHON KaHaBkH a;=5...20°. Yron cp= 60°.
3aaauit yron a= 6...8°.

CBepma ¢ MEXaHWYECKUM KPEIUICHHEM MHOTOTPAaHHBIX TBEPIOCIIIIABHBIX
macTuH uirotasiuBaroTcs corsiacHo OCT 2420-9-84 (puc. 4). OHu nipeiHa3HAYCHBI
UIT 00pabOTKH KOPOTKHX, TIyOMHOW 10 2d, OTBepCcTHHl B KOHCTPYKIIMOHHBIX,
JITUPOBAHHBIX CTANISAX W YyryHe. [[JIs1 UX MCTIONB30BaHUs CTaHKU JOJDKHBI 00J1a/1aTh
J0CTATOYHOM MOIIHOCTHIO M )KECTKOCTHIO.

Ha puc. 4 mokazanbl: 1 - MHOTOTpaHHBIE TBEPJOCIUIABHBIC IUTACTUHBI, 2 -
KpETIe)KHbIE BUHTHI, 3 - KOPITYC.

CBepiia U3roTaBiIMBaOTCS TPEX TUMHOB [3]: ¢ KOHUYECKUM XBOCTOBUKOM - THII 1,
C KOHMYECKHM XBOCTOBHKOM C BHYTPEHHHUM IIOJBOJOM >KUIKOCTH - THUI 2, C
UUJIMHIPUYECKUM XBOCTOBUKOM M BHYTpeHHUM nogsoaom COX - tun 3.

DxkekTopHbIe cBepia [3] (puc. 5) BeIMyckaroTcs corjacHo TY 2-035-857-81.
Onu penHa3zHavYeHbI JU1si 00paboTKH MTyOOKUX OTBepCTUi ¢ TouHOCThI0 HY...H12.

Ha puc. 5 nokaszasnsl: 1 - pexymue TBEpAOCIUIABHBIE IUIACTUHKH, PaCIIOJO-
KCHHBIE B IIAXMaTHOM TIOpSIAKE, 2 - KOPIYC TOJIOBKH, 3 - BHYTPEHHSS TpyOa ¢
OTBEPCTUSIMH, 4 - XBOCTOBUK C Pe3b00H AJIs1 MPUCOETUHEHHS HECYIIETO CTEOIS.

OcoOEHHOCTBIO 2PKEKTOPHOT'O CBEPJIA SBJISIETCS AOMOIHUTENbHBIN TTogcoc COX
K MOTOKY OXJIQXAAIOIIEH XKUIKOCTH, Hecyliemy cTpyxkKy. COX mopaercs B 30HY
pe3anus no kaHany b u orBeperuio A. N36b1Tok COX (1m0 30%) uepe3 otBepctue B

13 ____________ N

P Ic. 4
noctynaer BHYTph TpyObl 3, rae mepememmBaercs ¢ COXK, Hecymied CTpYXKYy,
co3laBasi JONOJIHUTENBHBIA TIOJICOC. OKEKTOPHBIE CBEpia HW3TrOTaBIMBAIOTCS
nrametpoM 20...65 Mm.

IlerTpoBouHbie cBepia (puc. 6) mzroraBnuBaroTcs ABycTOopoHHUMHU 1Mo ['OCT
14952-75 u ognoctoponaumu o TY 2-035-428-75.
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Puc. 6

Ha puc. 6 mudpamu o603HaueHbI: 1 - cBEpIOBOYHAS YaCTh, 2 - 36HKO- BOYHAS
4acTh, 3 - JIepKaBKa.

JIeHTOUKa Ha 36HKOBOYHOM M CBEPJIOBOYHOM YACTAX HE ACJIACTCA. 3aJHUN yToJl
Ha [WIMHAPUYECKOM dYacTh cocTtaBiser 1-2°. Ha uunuHapudeckon 1ieiike
CBEPJIOBOYHOM YaCTH JIEJIa€TCsl yTOHEHHUE B CTOPOHY JAEPHKABKH.

IlepenHsii MOBEPXHOCTh 3E€HKOBOYHOM 4YacTU SIBIAETCS MPOJOJIKEHHEM
IIepeIHEN IOBEPXHOCTU CBEPIIOBOYHOMN YaCTH.

LentpoBanbubie cBepaa no OCT M20-5-80 npenHazHayeHbl Uil 3aEHTPOBKHU
TOJ1 TOCJIEAYIONIEe CBEPIICHUE WIIU CHATHSI (PacKHU.

Coopuoe cBepio (mareHT CIIIA Nod4248555) (puc. 7) WMeeT MOBBIIICHHYIO
MIPOU3BOIUTEIIBHOCTh M TTOHM)KEHHBIE 3aTPaThl HA TPEHUE.

Ha puc. 7 noka3ansl: 1 - neHTpagbHOE CBEPIIO, MEpEeMENIatoIeecs] BIOIb OCH, 2 -
rpebeHuUaTasl pexyllas IUIacTUHA, 3 - MNPYKUHA, 4 - TPSIMOJIMHEMHAs pexylas
IJIacTHHA, 5 — KOpHyc, 6 - Hampapistoue omnopsl kadenus. Ilmactunel 2 u 4
BXOJIIT B KaHaBKM cBepiia 1, mpenoxpanss ero ot nosopota. I1a3z mox mmactuny 2
Menibue, 4YeM MOJ| IUIacTUHY 4, MO3TOMY IIaCTMHA 2 pacrojaraercsi BbIIIE U
IIPOPE3AET KOJIbLIEBBIE KAHABKH.

CrneunanbHble CBepjia MPUMEHSIOTCS JUisi 00pa0OTKM OTBEPCTHIl B MEYATHBIX
mwiatax ['OCT 22093-76, I'OCT 22094-76, TOCT 20686-76, TY 2-035-853-81,
CBEpJia JJI1 CBEPJICHUS TEPMOPEAKTUBHBIX IJJACTMACC, CBEpja U3 CBEPXTBEPIbIX
MaTEPUAJIOB.

Oo6o3nayenne ceepa mo OKII

[To o6mecoroznomy kinaccudukaropy npoaykiuu (OKII) pexxymmii ”HCTpyMEHT
oTHeceH K kiaccy 39 [2]. Cepna 06pazyroT rpymimy 1200.

CBepna u3 OBICTPOPEXKYIIEH CTAIM CHUpaJIbHBIE OOINEro Ha3HAYCHUS C



MATUHAPUYECKUM XBOCTOBUKOM (Toarpymia 1210) o6o3HaqaroTCs:
1211— xopoTkoii cepun npassie D=I-20 mm, L=32-100 mm I'OCT 10902-77;
1212 - KopoTkoi cepuu jebie D=I-20 mm, L=32 -1 00 mm 'OCT 4010-77;
1213 - cpeauent cepuu npasbie 0=0,25-20 mm, L=20-205 mm I'OCT 10902- 77;
1214 - cpeaHeit cepum nesble D'=0,25-20 MM, L=20-205 mm 'OCT 10902- 77;
1215 - ymHHOM cepun D=1,95-20 mm, L=85-265 mm ['OCT 886-77;
1216 - YTOJIIEHHbIE (MaJOMEpHBIE) C YTOJIIEHHBIM XBocTOBHKOM D=0,l-1 mm,
L=14-25 mm ’'OCT 10902-77.
B o603nauenusx D - quameTp cBepna, L - qyimmHa cBepa.

CBepsia u3 OBICTPOPEXKYLIEH CTaldM CHOUPAJTbHbIE OOIIEro Ha3HA4YEeHHs C
KOHMYECKHUM XBOCTOBHKOM (Tioarpymnma 1220) obo3HavaroTcs:

1221 - HOpManbHOU myuHB D=6-80 MM, L=140 - 515 mm I'OCT 10903-77;

1222 - aymHABIE U yaymHeHABIe D=6-30 MM, L=160-350 mm T'OCT 12121-77 u L=

225-395 mm 'OCT 2092-77.

Caepa u3 OBICTPOPEXKYIICH CTaN CIHpaTbHBIC [IJISI OTPEACIICHHBIX MaTePHAIIOB
(moarpynmna 1230) o603HavarOTCA:

1231 - JUTSI IETKUX CIUTABOB C IMJIMHIPHYECKUM XBOCTOBHUKOM;

1232 - TSI IETKUX CIUTABOB C KOHUYECKHM XBOCTOBHUKOM;

1233— 7S TPyAHOOOpaOaThIBaeMbIX  MaTEpPHAOB C  [UAJIMHIAPUYCCKHM

XBOCTOBUKOM;

1234 - IS TPYAHOOOPAOATHIBAEMBIX MATEPHUATIOB C KOHUYECKUM XBOCTOBHKOM;

1235 - JIJIs1 YyTyHA.

CBepsia u3 OBICTpOpEXyIIeH CcTaJii KOMOWHHUPOBAHHBIE, LIEHTPOBOYHEIE,
koHunueckue (moarpynma 1240) o6o3HavaroTCs:

1241 - KOMOMHUPOBAHHBIE;

1242 - IIGHTPOBOYHBIE;

1243 - KOHUYECKHE.

Caep:a U3 ObICTPOPEXYIIEH cTalnu sl TITyOOKHX oTBepcTuil (moarpymnmna 1250)
0003HAYAIOTCA:

1251 — CTIMPAJIbHBIE C OTBEPCTUSAMU JJI OXJIKICHUS U MMATPOHBI K HUM;

1252 - ITHEKOBBIE;

1253 - KOJIbIIEBBIE.

CaepJia TBEpAOCIIABHBIE, KPOME CIIELUANIBHBIX, (moarpymnma 1260)
0003HaYaITCs:

1261 - CIIUPATBLHBIE C IMJIMHIPUUYECKUM XBOCTOBUKOM YKOPOUEHHBIE;

1262 - CIIUPAJTIbHBIE 1IEJIbHBIE C [MJIMHIPUYECKUM XBOCTOBUKOM KOPOTKON CEpPUH;

1263 - CIIUPAJIbHBIE 1IEJIbHBIE C [MJIMHIPUYECKUM XBOCTOBUKOM CPEJIHEN CEpUH;

1264 - CIHApaJbHbIE UEIbHBIE C YTOJIICHHBIM IUIMHAPUYECKUM XBOCTOBHUKOM

(Manopa3MepHbIe);

1265 - CIUPAJIbHBIC LIEJIbHBIE C KOHUYECKUM XBOCTOBUKOM;

1266- COHpaJbHbIE C TPUNATHHBIMA IUIACTUHKAMU C  HJIMHAPUYECKUM

XBOCTOBUKOM;

1267 - CIUPAIILHBIE C TMPUTASHHBIMH IJITACTUHKAMH C KOHUYECKUM XBOCTOBHKOM,;

1268 - IIEHTPOBOYHBIE U APyrrue KOMOMHUPOBAHHBIE IICJIbHEIC;



1269 - ISl CTPOUTEILHO-MOHTAXHBIX PaboT.

Cgepia cneruanbabie (moarpynna 1270) o603HavaroTCs:

1271 - U3 OBICTPOPEXKYILEH CTaNH;

1272 - TBEPJIOCIIABHBIE.

Cgepiia u3 OBICTpOpEXKYIIEH cTanmu 1 cTaHKOB ¢ UITY u aBTOMaTH4ecKux JUHUN
(moarpynmna 1290) o603HavaroTCA:

1291-  CcOMpajbHble C  LHWIMHAPUYECKUM  XBOCTOBUKOM  YKOPOUEHHBIE

(CBEpXKOpOTKHE);

1292 - CIIUPAJIbHBIE C UIUHIPUIECKUM XBOCTOBUKOM KOPOTKOM CEpUH;

1293 — CIIMpaJIbHbIE C HWIMHAPUYECKUM XBOCTOBUKOM CPEIHEN cepuu;

1294 - CIIUPAIIbHBIE C KOHUYECKUM XBOCTOBHUKOM YKOPOUYEHHBIE;

1295 - CIIUPAJIbHbIE C KOHUYECKMM XBOCTOBUKOM KOPOTKOM CEpHH;

1296 - CTyII€HYAThIE, MJIACTUHYAThIE (IIEPOBbBIC) U TIP.

3eHKepbl

3eHKephI MpeHa3HAYAIOTCS 151 00padOTKH OTBEPCTUH, TOTYUCHHBIX B
pe3ynbTaTe CBEPJICHUS, & TAKXKE OTBEPCTHM B JIMTHIX U IITAMIIOBAHHBIX 3arOTOBKAX.
[1o KOHCTPYKTUBHBIM MpPU3HAKAM PA3INYalOT HACAIHBIEC U JEIbHbIC 36HKEPHI,
KOTOpPbIE€ MOTYT OCHAILIATHCA IJIACTUHKAMU U3 OBICTPOPEXKYILEH CTaIN WA TBEPAOTO
CIUIaBa.

3eHkepbl  OBIBAIOT:  JBYXPE3IOBBIC, TPEXPE3IOBBIC; MHOTOPE3LOBBIC;, C

KOHUYECKUM XBOCTOBUKOM U3 OBICTPOPEXKYILEH CTalIM; C MJIACTUHKAMHU U3 TBEPJIOTO
CIJIaBa;, C HOXaMH, OCHAICHHBIMH IUIACTUHKAMU W3 TBEPJOro CIUIaBa; JJIsi
00paboTKH TITyOOKUX OTBEPCTHUH.

Pa3BeprKu

Pa3BepTkn mpeaHasHaueHbl I YMCTOBOW OOpabOTKHM OTBEPCTUH, HX
MPENNOYTUTENbHENW MPUMEHATh IPU 00pabOTKE IIyXUX U CTYNEHUYAThIX OTBEPCTHUH.
Pa3BepTku BBIMOJHAIOT LEIbHBIMH, HACaAHBIMU, C IIMHIPUYECKUM JHOO
KOHMYECKMM  XBOCTOBHMKOM, OCHAIAIOT BCTaBHBIMM  HOXKAMH, BIIASHHBIMU
IUIACTUHKAMHM W3 TBEPJOro CIUlaBa JHMOO M3rOTaBIMBAIOT M3 OBICTPOPEKYILIUX
CTaJIe.

Pa3BepTku ObIBAIOT: MaIIMHHASA C HUIMHIPUYECKUM XBOCTOBUKOM LENIbHAS TUOO
C IUJACTUHKAMM M3 TBEPAOrO CIUIABA; MAIIMHHAs] C KOHUYECKHMM XBOCTOBUKOM
1enbHast MO0 ¢ MJIACTUHKaMM U3 TBEPJOro CIUIABa; MAIIMHHAS Ha- CAJIHIII LIeJIbHAsA
a100 C IUIACTUHAMU U3 TBEPAOIO CIUIaBa; MAIIMHHAS ¢ KOHUYECKUM XBOCTOBUKOM CO
BCTaBHBIMM HOKaMHU U3 OBICTPOPEXKYILEH CTaNIM; HACAIUM CO BCTABHBIMHM HOKaMHU U3
OBICTpOpEXYIlled CTald WM C IUIACTUHKAMU W3 TBEPJOro CIUIaBa; C 3aJHUM
HaIlpaBJICHUEM M C IUIACTUHKAMU M3 TBEPAOrO CIUIABA; C BHYTPEHHUM IOJIBOJIOM
COX; ¢ pexymuMHA W BBITJIQKUBAOIIMMH IJJACTUHKAMM M3 TBEPIOIO CIUIaBa; C
IIJIABAKOLIMMH IUIACTHHAMMU.

METO/IMKA BBIIIOJITHEHUSI U3MEPEHUI

N3mepeHne reoMeTpuyecKuX TapaMeTpoB pe3lla MOXKHO IPOU3BOJHUTL C
MOMOIIbIO YHUBEPCALHOTO yriaomepa CemeHoBa (puc. 8 u 9).
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PHc. 9

Ha puc. 8 u 9 / ocHOBaHuEe ¢ OCHOBHOM IpaJyCHOM IIKalioH, 2 - JAep)KaBKa, 3 -
CheMHas JIMHEIKa, 4 - IIaCTUHA C HOHUYCOM.

VYriomep CemeHoBa paboOTaeT KOHTAaKTHBIM METOAOM, C YCTAaHOBKOH MEXIy
JUHEWKAMHU YTJIOMEpa COOTBETCTBYIOIIUX ITOBEPXHOCTEH cCBepjia ¢ 0e33a30pHbIM
KOHTAaKTOM. Pe3ynpTarsl N3MEPEHUN CUMTBHIBAIOTCS C TPAAYCHOW IIKAJIBI 1 HOHUYCA.
YrioMmepoMm u3MepsieTcs yrodl B TuiaHe 2<p W yroJl HaKJIOHA MOMepeYHon KpoMKH (//.
Tounocth u3MepeHust - 30 MUHYT MO TpaAyCHOW IIKaji€ U 5 MUHYT MO HOHUYCY.
VYrubl )/ ¥ (p MOTYT KOHTPOIUPOBATHCS MIAOJIOHOM.

buenne pexyur;ux KpOMOK M 3aJHUWA YTOJl a U3MEPSIOTCA WHIUKATOPOM IPHU
BpAILICHUH CBEpPJia, YCTAHOBJIEHHOIO B LIIHUHACIBHYIO T'OJIOBKY, C KOHTPOJIEM YIJja
MOBOpoOTa MmmnuHAeHd. Hoxkka MHIMKATOpa YCTaHABIMBACTCA MNEPHNEHIMKYISPHO K
3aJHEW OBEPXHOCTHU C HATATOM.

TEXHUKA BE3OITACHOCTH

1.1lepen paboToil M3ydaeTcst yCTPOWCTBO U3MEPUTENBHBIX TPUOOPOB.

2.00paiieHre ¢ pexymuMH HHCTPYMEHTAMU M CPEJICTBAMHU H3MEPEHUS BO
BpeMs pabOThI T0JHDKHO OBITh OEPEXKHBIM U aKKYPATHBIM.

3.3anpemaercsa 6e3 pazpenieHus mpemnoaBaress u jabopaHTa Tporatb NpuOOPHI,
HE OTHOCSIIMECS K JaHHOK padoTe.

IMOPAJOK BBIIIOJIHEHUA PABOTBI

[IpenogaBarens BBIIAET CTYAEHTAM METOANYECKYIO TOKYMEHTALUIO.

CryneHTBl UM3y4yarOT MeToAMdYecKne ykasaHus, pexomenpaumu ['OCT,
3HAKOMSATCS ¢ KOHCTPYKIMEH CBEpJI IO KaTajoraM u 3kcroHaram. [locie 3toro onn
IIEPCOHANIBHO TOJIYYaloT CBEPJIA U BBIIIOJIHAIOT padoTy.

3ananme 1. U3Mepenue U pacyet napamMeTpoB cBepJia [5]

1,I3MepsroTCs NMHEMHBIE W JUaMETPAJIbHBIE Pa3sMEphl: JUIMHA CBEpJIA, JJIMHA
PEXYILEH YacTH, NIMHBI TIIABHBIX PEXKYIIUX KPOMOK, IIal BAHTOBBIX KAHABOK, JJIMHA
XBOCTOBHKA. M3MepeHne MPOU3BOAUTCS C IIOMOLIBIO IITAHT €HIIUPKYJIS.

2,I3mepstoTes trnaMeTpanbHble pasMepbl: JMaMeTp CBEpIia, BKIIIOYasl 3HAYCHMS B
HaqyaJle ¥ KOHLE BCIOMOTAaTEIbHOM PEXYLIEH KPOMKH, a TaKKE ITPOMEKYTOUHBIE
3HAQ4YEHUS; JUaMETpalbHbIE pa3Mepbl IMIEWKM M  XBOCTOBHMKA. M3mepenus
IIPOU3BOJATCS € MOMOILIBIO IITAHTEHUIHUPKYJIS U MUKpoMeTpa. Onpenenserca HoMep
KOHyca Mop3e B citydae cBepJI ¢ KOHUYECKHUMHU XBOCTOBUKAMU.

3,U3mepsroTcs yron B mjaHe (p M yroy HakjioOHA mepembluku )/. M3mepenue



OCYILIECTBIISIETCS YTIIOMEPOM.

4.PaccunThIBaETCS YroJl HAKJIOHA BUHTOBBIX KAaHABOK COy HA IUJIMH]IPE
paauycom Ry:

rae 7- mar CTpyKe4YHOW KaHABKH.
Crpourtcs rpaduk U3MEHEHHS yTia a\ BJI0JIb TJIaBHOM PEXYIICH KPOMKH.

5.BennuuHa neperHero yria B HHIMHAPUYECKOM CEUYEHUH Yoy IPUPABHUBAETCS
YIJIy HaKJIOHAa BUHTOBOW KaHABKU COy '

Yox =0
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Puc. 10

6.PaccuuThiBaeTCs epeHNUINA yroJl y>: Ha nepudepun cBepiia B HOpMaabHOM
cekyei miockoctu (puc. 10):

tgco
‘gry=—.
sm”

/.PaccunThIBaeTCs 3aJHUN yroJ ay CBepJia B HOPMAJIbHOM CEKYyIIel MIOCKOCTH:
180°-i1?

rae d- BeuurHA MMaJIeHHS 3aThIIKA Ha pajinyce Py MOBOpoTe Ha yrou 9. 3anuuit
yTOJ1 pAaCCYUTHIBAETCS B TPEX TOUKAX PEXKYLIEH KPOMKH.

8. PaccuuteiBaeTcs 3alHUIM yTOJ B HUINHIPUYECKOM CEUEHUH:
‘8“1
tgao =
srn <p
9. PaccunTeiBaeTcs yros pe3aHusi S B HOpPMJIbHOU CEKYIIEN TIOCKOCTH:
S = 9QP-yy.

VYron <5 paccuuThIBAaETCS B TPEX TOUKAX.



3ananme 2. Pacuer yncia neperoyex [5], [2]

Omnpenenenue yucia MNepeTouek U MPOU3BOAUTCS B 3aBUCHMOCTH OT BEITUYHHBI
3araca Ha ctauuBanue Q ¥ BeJTMUMHBI CTAYMBAHUS 33 OJIHY IEPETOUKY (.

3amac Ha craunBanue npuHuMaetcs 50...70% ot anuHbl paboyeil yactu ceepia /
JUI1 KOPOTKHUX CBEPJI U3 OBICTPOPEKYILEH CTaIIN:

Osxk ~ (0,5...0,7)/.
JI71st ITUHHBIX CBEP U3 OBICTPOPEKYILEH CTaIH
O» =0,\V.
J171s1 cBepJ1, OCHAILIEHHBIX TBEPIOCIUIABHBIMU IJIACTUHAMH,
Qm=Db-0AD,
rre b - mmna TBepaocaBHoi otactuHel; D - nuameTp cBepa.

Benuunna ogHOKpAaTHOTrO cTauMBaHHWs ( Ha3HA4YaeTCsl B 3aBUCUMOCTU OT
auameTpa cBepiia u oopabaTeiBaeMoro Marepuaia. [Ipu o6paboTke cTaam U KOBKOTO
gyyryHa = 1 mMm ipu D 10 6 mm; g = 1,1 mm ipu D o 10 mm; g = 1,3 mm nipu D no
15 mm; q=1,5 mm npu D 10 20 mm; q = 1,7 mm ipu D o 25 mm; g = 1,7 mm tipu D
CBBIIIE 25 MM.

[Tpu o6paboTtke uyryna u 6pon3sl = 0,8 mm ripu D 10 6 mm; = 0,9 mm ipu D
0 10 mm; g — 1,0 mm ipu D o 15 mm; g — 1,2 MM ipu D 10 20 mm; 9= 1,4 mm
pu D 1o 25 mm; g= 1,6 mm nipu D cBbImie 25 mm.

3ananme 3. Pacuer MakCMMAJILHOTO KPYTSIIIEr0 MOMEHTA VISl CBEPJI C
KOHUYeCKUM XBOCTOBHUKOM

1. Pacyer MakcUManbHOTO KpYTSIIEr0O MOMEHTa JUIsl CBEpA C KOHHYECKUM
XBOCTOBUKOM TI0 KPHUTEPUIO MPOCKAIb3bIBAHUS XBOCTOBHKA OIPEACISACTCS IO
dbopmyre:

M=1,,ppjsins,
rae /?- ko3 QUIUEHT 3anaca CUEIIeHUs; 2., - IPUBEJCHHBIA PalyC CHII TPEHHUS;
/ - ko3 GuUIHEHT TpeHHs B KOHUYECKOM COTpsiKeHUU; Py -- oceBoe ycuime npu
CBEPJICHUH; 6- YTOJl KOHYCa XBOCTOBUKA, paBHBII IMOJOBUHE yTJia MPH BEPIINHE.

Koaddunment 3amaca crenieHus /? npuHUMarOT paBHbIM 1,25-1,5 s
HaJIe)KHON pabOoTHI.

[IpuBeeHHBIN paInyC PACCUUTHIBAIOT IO opMmyJie:

Zp ™= 0,25(8'1 +d2)5

rne d]Hd,- nnameTpsr paboueii yacTu KOHyca XBOCTOBHUKA.
2. Onmpenenenue o6o3naueHus ceepia no knaccudukammuu OKIT (em. ctp. 9-11
JTAHHBIX METOJAMYECKUX YKa3aHH).

O0padoTka pe3yIbTATOB U3MEPEHM I

JInHeliHbIe U TUaMETPAIbHBIE Pa3MEPBI CBEPII ONPEAEIAIOTCS ¢ TOYHOCTBIO 10
0,1 mm, a yriioBble - 10 1 rpaayca.

3HaueHue KaXXJI0T0 pa3Mepa OIpeessieTcs Kak cpeHee apuMeTudeckoe
3HAYCHUE TPEX U3MEPEHUM:

L+
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rae SA-pe3ynbTarhl U3MEPEHUM.
Pe3ynbTaThl pacueToB yIiIOBBIX Pa3MEPOB 3AMUCHIBAIOTCS C TOYHOCTHIO 10 30
MHUHYT.

OPOPMUIEHHUE OTYETA

OtyeTt o abopaTopHOM paboTe TOHKEH BKIIHOYATh:

1) Ha3BaHUE J1A0OPATOPHOH PabOTHI;

2)11eTIb PaboThI;

3)3CKHU3 CBEPJIA;

4)YMCIICHHBIC 3HAYEHUSI TAPAMETPOB CBEPJI, OMIPEICTICHHBIX U3MEPEHUEM U
pacUeTHBIM MyTEM;

5)0003HaueHue ceepi no OKII;

6) 3aKJIFOYEHIE O PAaOOTOCTIOCOOHOCTH CBEPII.

BOIIPOCHI IJ151 CAMOITPOBEPKH

1. OCHOBHBI€ THUIIBI CBEPIL.
2. OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI CBEPII.
3. Kak uzmepsorcs napaMeTpsl CBEpI?
4. OnpeziesieHre yncia BO3MOXKHBIX TIEPETOUYEK CBEPII.
5. Kak nmpousBoautcst 00padoTKa pe3ynbTaToB U3MEPEHUI?
6.
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BPEMs1, OTBEJIEHHOE HA PABOTY

IToaroroBka k padbote 0,5 akaz. gaca.
Brinonnenue paboThsl 1 akaz. yaca.
Odopmienue otuera 1 akan. Jaca.
Otuer no nabopatopHoii padbote 0.5 akan. vaca.

Bcero 3 akaj. yaca.
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