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Ilenv padompl: NPaKTHYECKOE O3HAKOMJIEHUE C OCHOBHBIMU TUIIAMU CBEPI U
NprHOOpEeTeHHE HABBIKOB KOHTPOJISI WX TEOMETPUYECKUX M KOHCTPYKTHUBHBIX

napaMeTpoB.
OCHOBHBIE ITOHATUA
OO0ume cBegeHusi 0 CBepJIax

OOpaloTka OTBEpPCTHI OCYILECTBISIETCS CBEpJIaMH, 3E€HKEPaMM, pPacTOUHBIMU
pesliaMu, pa3BepTkamMu, abpa3uBHBIM MHCTPYMEHTOM, paCKaTHUKAMHU U MHCTPYMEHTOM
JUIs1 00pa30BaHMs PEryJIIPHOTO MUKpopesbeda.

KoncTpykTiBHOE 0(hopMIIeHHE HHCTPYMEHTOB OUeHb pazHoo0paszHo. KoHcTpykium
MHCTPYMEHTOB PEIJIaMEHTUPYIOTCS TOCYIapCTBEHHBIMU CTaHIApPTAMH, OTpPAacIEeBbIMU
HOpPMaTHBaMM, CTaHAapTamMu npeanpustuil. Kpome Toro, s 3KcnepUMEHTAIbHBIX
paboT MaJIbIMU TAPTUSMH BBIITYCKAIOTCS HEHOPMAJTU30BaHHBIE HHCTPYMEHTBHI.

Ipu sKcrTyaTaly CBepil CIeIyeT UMETh B BUJTY, YTO HE3HAYUTEIIbHBIE N3MEHEHUS]
XUMHYECKOTO COCTaBA U CBOMCTB MHCTPYMEHTAJIBHOIO Marepualia, a TakkKe PEeKUMOB
00pabOTKH MOTYT CYILECTBEHHO H3MEHATh CTOMKOCTh WHCTPYMEHTA. Paznmmunyro
CTOMKOCTb MMEIOT CBEPJIA, U3TOTOBJIEHHBIE B PA3IMUHBIX MAPTHSAX U HA Pa3iIMYHbIX
3aBOJax.

B Hacrosmee Bpems NPUMEHSIOTCS CHHUPAIBHBIE, IIEPOBBIC, PYKEHHBIE,
KOJIbLIEBbIE  (TPETAHMPYIOIIME TOJIOBKM), LIEHTPOBOYHBIE, LEHTPOBAJIbHBIE U
crieruanbHele cBepia. CBepra ObIBAIOT IIENbHBIC, C HAMasHHBIMU IUIACTMHAMH, CO
CMEHHBIMH DPEXYIIMMH 3JIEMEHTaMH WIA HENEpeTauuBaeMbIMU TBEPIOCILIABHBIMU
IUIACTUHAMH 1 COOpHBIE ¢ BHYTPEHHUM U 00bI4HBIM 1oBoAoM COX, ¢ HapyXHBIM U
BHYTPEHHUM OTBOJIOM CTPYKKH.

Cornacso T'OCT 25751-83 mnepenHsis MOBEPXHOCTb CBEpJa OMNPENESeTC Kak
HOBEPXHOCTh JIE3BMSl MHCTPYMEHTA, KOHTAaKTUPYIOIIAsi B IPOLECCE pE3aHus C

MOBEPXHOCTAMU 00padaThIBaeMON 3arOTOBKH.

3aHuil yroi o - Yrojl B CEKYILEH IMIOCKOCTH MEXIy 3aJHEH MOBEPXHOCTHIO

JIC3BUSA U IINIOCKOCTBIO PE3aHUs.

Ilepequuii yrom y - yroa B CEKYLIEH IUIOCKOCTA MEXIY TNEPEIHEN



IMOBCPXHOCTLIO JIC3BUS U OCHOBHOM MJIOCKOCTBIO.

VYron 3aocTpenust B - yroi B cekylied MIOCKOCTH MEXITy MepeIHe U 3aaHein
MOBEPXHOCTSIMHU JI€3BUSI.

CrimpasibHOE CBEpIIO COCTOUT M3 paboyeid yacTH, EWKH U XBOCTOBUKA. Pabouast
YacTh BKITIOYAET PEXYIIYIO U KaTHOPYoLy o yacT. OOBIMHO Ha KaTHOPYIOLIEH YacTH
BCIIOMOTaTeTbHAsT PEXKYITasi KPOMKa CHA0XKaeTCs IEHTOUKOM.

Ha pexymeid yacTh Ha NepeceueHUd MNEepeaHUMX U 33aJHUX [OBEpXHOCTEH"
00pa3yroTcsi JIB€ TIJIABHBIX PEXKYIIMX KPOMKH, a TaKXe IepeMbluKa (MonepevHast
KPOMKA).

Y companbHOTO CBepiia BEMYMHA 3aJHEr0 yria Ha mepudepuu cBepia
coctasisieT [1] 8... 14°, a okono monepeuHoit kpoMku 26...35°. Tlepennuii yron Ha
nepudepun coctapiser 18...33°, a y nmepembruku 6mu3ok k 0°. Yrom mpu BepiumHe
cBepia 2¢ y crangaptHeix cBepia 116... 118°, yron HakioHa MONEpeYHON KPOMKH \Jf
00b14HO paBeH 50...55°.

JluameTp paboueii yacTu cBepiia BeIOMpaercsa u3 psga auamerpoB o 'OCT
885-77. JlmameTp mMpOCBEPICHHOTO OTBEPCTUS BCIICIACTBHE Pa3OMBKU OyJeT OOJIbIe
JMaMeTpa MHCTpyMeHTa. Pa30nBKa BbI3bIBAETCS OMEHUEM IIMUHAETS CTaHKa, OMeHUEeM
CBepJia B LUIMMHJENE U MOTPELTHOCTSIMU 3aTOUKH.

st cHwkeHust TpeOyeMoro Jyisi CBEpJICHHSI KPYTAIET0 MOMEHTAa JuaMeTp
paboueli 4acTH JIenaeTcsl ¢ yMEHbIIIEHHEM B CTOPOHY XBOCTOBHKA [2], paBHbIM 0,01 MM
Ha BceW umHe padodeit gactu it ceepn ¢ d=0,1-0,6 mm; 0,005-0,015 mist cBepi ¢
d=0,6-1,0 mm; 0,03-0,08 Ha 100 MM mmmHBI padodeid wactu st cBepa ¢ d<10 mm;
0,04-0,1 mm - mis ceepa ¢ d=10-18 mm; 0,05-0,12 MM - 1t cBepa ¢ d>18 mm. Cepiia
C TUTACTMHKAaMU TBEPIOTO CIUIaBa UMEIOT OOPaTHYIO0 KOHYCHOCTh Ha JUTMHE TUIACTUHBI,
pasuyto 0,03-0,05 mm nipu quamerpe 5-10 mm 1 0,05-0,08 mm mipu auamerpe 10-30
MM. [lenbHbIe TBEpAOCIIaBHBIE CBEPJIa UMEIOT 00paTHyr0 KoHycHOCTh 0,1-0,2 MM Ha
100 MM UTHHBI TIPU AUAMETPE JI0 S MM.

Bricota nentouku st cBepi ¢ pesepoBaHHbIM npoduiem 0,2-0,3 MM u 115
cBepi co nuidoBanueiM npodusiem 0,1-0,15 mm.

PabGouas yacth cranbHbIX cBepi Aenaercs u3 crami 9XC wimm ObicTpopexKyIiei



cTaimui. XBOCTOBUKH, ECIIU CBEPJIO CBAPHOE, AeatoTcs U3 ctaym 45 v 40X.

Jlnist obnerdyeHus Bpe3aHus y CBEpI1 AUaMeTpoM Oosiee 8§ MM JienaeTcs OATOuKa
MIEPEMBIYKU U JIJIs TIOBBIIIEHHS CTOMKOCTH JIBOMHAS 3aTOYKA PEXYILIEeH YacT (pa3Mepsl
- B [2]).

XBOCTOBUK CBEpJia CIYKHUT JJisi 0a3UpOBaHMS W 3aKPEIUICHUS] MHCTPYMEHTa, a
TaKKe JUIs epelayl KPYTAIIEro MOMEHTA.

CO6opHbIe TIEpoBBIE CBepiia (prc. 1) MOTYT M3TOTABIMBATHCS TIOBBINICHHOW A U
HOpMaiTbHOM B TounocTH. CBepra ¢ pe3b00BbIM PEryIUPYEMBIM XBOCTOBUKOM JOJIKHBI
cootBerctBoBaTh ['OCT 25524-82. Cepna ¢ KOHMYECKUM XBOCTOBUKOM BBITYCKAIOTCS
no TY 2-035-741-81, xBocToBuK-KOHYC Mop3e Ne3... Ne6.

IIpu nuamerpe otBepctusi Oosee 40 MM Ha TJIABHOM PEXYIIEH KpPOMKE

JIENal0TCs KaHABKU 7Sl APOOITICHUS CTPYKKH.

Puc. 1

Ceepna o 'OCT 25524-82 paccuurtansl ansi oTBepcTuii nuamerpom 25-80
MM, o TY 2-035-741-81 —auamerpom 25-130 mMm. Tommuua rractud 6-18 M.
Yroun nipu Bepunne 2¢ coctasimser 90°, 118°, 132° wmm 180°. Iepearuii yron y - oT

0° mo 10°. I'maBusIii 3agumit yron a=10-20°. BcnoMmorarenbHblii 3aAHUIA YTOJ O OT

3 o 8°.

Pyxetinbie (TpyOuatsie) cBepina [4] (puc. 2) oCHAIAIOTCS TBEPABIM CILTIABOM.



Pabouas wacTp nenaercs ¢ HamasHHBIMH TBEPJOCIUIaBHBIMHU miactuHamu (TY 2-
035-722-80) wim MOKET M3rOTaBIMBaThCS U3 TBepaoro ciwiaBa (TY 2-035-655-79).
Caepina obecnieunBaroT TouHocTh H7...H14. I'myOuna otBepcTHii - 1o 50 quaMeTpoB.
PaGoyass uyacTe wM3roTaBIMBaeTCs M3 OJHOKAPOUAHBIX BOJB(PPAMOBBIX TBEPABIX

CIUIaBOB, a Kopmyc - U3 craier 20X, 40X, 9XC unu 30XT'CA.

Pec.2
Ha puc. 2:7- xopriyc, 2 - pexyias TBepIOCIUIaBHas IIacTuHa, 3, 4 -yrnopHasi
TBEpJOCIUIaBHAS IUIAacTHHA, S - ortBepctust st moaBoma COXK. Takue cBepna
nenatorcs auamerpom ot 4 10 30 M.
Bemmunna a=0,2*7; a; npuanmaerca 0,1 mm. BHyTpenHwii kaHanm jaenmaercst w3

KpPYIJIOro WM ceprioodpaszHoro npodusst. Jlentouka nmeer mmpuny 0,3-0,8 M.



VYron ¢ pexomenayercs 60°, yron o— 58°, yron 0 - 120-140°, yron ¢ - 25°,
yron a - 20°, o = 25-30°. Ipesbimenne omopHsIx miactud h cocrasimser 0,1 -
0,2MM.

["omoBkw 1151 KOMBIIEBOTO CBepIieHus [2], [4] (puc. 3) Beimyckatorcs mo TY 2-35-
524-76 w mpenHa3HAueHBI JUIS BBICBEPJIMBAHMS CKBO3HBIX OTBEPCTUM B CIUIOIIHOM
MeTauie nyouHo a0 500 MM C OCTaBICHHEM HYJIEBOTO CTepyKHs jauamerpom .

TouHocTh OTBEpCTHIA - opsiaka 1 1-ro wim 12-ro kBaymrera.

Puc. 3

Ha puc. 3 npencrasnensr: 1- pexymias miactiHa, 2 - KOPIYC, 3 - XBOCTOBUK.
COX mnopaercst BHYTpHU TOJIOBKH, @ OTBOAMTCS BMECTE CO CTPY)KKOW IO HAPY>KHBIM
KaHaslaM. [ ONTOBKM M3rOTAaBIIMBAIOTCS LIENBHBIMU M3 OBICTPOPEXKYILEH CTaM JHaMETPOM
30-60 MM, ¢ HamassHHBIMH TBEPAOCILIABHBIMHU ILIaCTHHKaMH juramerpoM 80-150 mm,
COOpHBIMH CO BCTABHBIMH 3YOBbSIMH U3 OBICTPOPEXKYILIEH CTaIH AUuamMeTpoM Oosee 70 M,
OCHALLICHHBIMU 3yObSIMM C TBEPABIM CIUIaBOM jauamerpoMm Oosee 100 mm. [[nmHa
rosioBku 1=(1,5...0,8)D, rae D - HapyxHblit auameTp rojoBku. Yuciao 3yobes z =4...12.
HIupuna nentoukn f=0,8...1,5 mm. IlluprHa 3yObeB Ha3HAYAaeTCS B 3aBUCUMOCTH OT
r1yOunbl otBeperus. [luprHa kaHaBKU 171s1 OTBOJIA CTPYKKU paBHa B. Yronm Haknmona
CTpYKE€UHOM KaHaBKU 0=3...20°. YToa ¢= 60°. 3agauii yromx o= 6...8°.

CBCpJ'Ia C MCXaHUMYCCKUM KPCIUICHMEM MHOI'OI'paHHbIX TBEPAOCIUIABHBIX ILUIACTHMH



m3rotarimBaroTcst corsiacHo OCT 2420-9-84 (puc. 4). OHu npenHa3Ha4YeHbI 7151 00pabOTKH
KOPOTKHX, TTyOMHOM 10 20, OTBEpCTHiI B KOHCTPYKIIMOHHBIX, JICTHPOBAHHBIX CTASAX H
uyryHe. JJis uX UCrosIb30BaHusI CTAaHKH JI0JDKHBI 00J1a1aTh TOCTATOYHON MOIIIHOCTBIO

H KCCTKOCTBIO.
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Poc. 4

Ha puc. 4 nokazanel: 1 - MHOrOrpaHHble TBEPAOCIUIABHBIC IJIACTUHBI, 2 -
KpEIeKHbIE BUHTHI, 3 - KOPITYC.

CBepJia U3roTaBIMBAIOTCS TPEX TUIOB [3]: ¢ KOHUYECKUM XBOCTOBUKOM - THII 1,
C KOHUYECKMM XBOCTOBHUKOM C BHYTPEHHHM TMOJBOJOM >KMAKOCTH - THII 2, C
WIMHAPUYECKUM XBOCTOBUKOM U BHyTpeHHUM noaBogoM COX - tum 3.

kexTopHbIe cBepia [3] (puc. 5) Bemtyckatotes cornacHo TY 2-035-857-81. Onu

npeHa3HavYeHbI U151 00paboTKU TITyOOKUX OTBepCTHil ¢ TouHOCThI0 HI...H12.
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Prc. 5

Ha puc. 5 nokazansr: 1 - pexyiiye TBepAOCIIIaBHbIC TUIACTUHKY, PACTIONIOKEHHBIS
B IIAXMATHOM TOPSIIKE, 2 - KOPITYC TOJIOBKH, 3 - BHYTPEHHSS TpyOa ¢ OTBEpCTHAMH, 4 -
XBOCTOBHK C pe3b00H /IS MPUCOSAMHEHHS HECYILIErO CTEOIS.

OCOOEHHOCTBIO KEKTOPHOTO CBEpJIa SBJSIETCS TOMOHUTENbHBIN 1osicoc COXK

K TOTOKY OXJIKIArollen >KuakocTH, Hecyliemy crpyxkky. COX nonmaercs B 30HY



pe3anus o kaHairy b u orBepctuto A. M36siroxk COXK (10 30%) uepe3 orBepctue B
noctynaeTr BHYTpb TpyOsl 3, rae mepememmBaetcs ¢ COX, Hecymielt CTpyXKy,
co3iaBasl JIONOJHMUTEIbHBIA TOJCOC. IMKEKTOPHBbIE CBEpJia HM3rOTaBIUBAIOTCSA

nuameTpom 20... 65 mm.

LlenTpoBouHbIe cBepiia (puc. 6) U3roTaBIMBAIOTCS ABYCTOPOHHUMHU 110

I'OCT 14952-75 u ognoctoponnumu 1o TY 2-035-428-75.
12 3

Pac. 6

Ha puc. 6 mudpamu o603uaueHs!: 1 - cBepa0BOYHAS YaCTh, 2 - 3€HKO-BOYHAS
4acTh, 3 - IepKaBKa.

JlenTOUKa HAa 3€HKOBOYHOW M CBEPJIOBOYHOM YacCTSAX HE JAeNaeTcs. 3aJHUi
yroJl Ha UWIMHAPUYECKON 4YacTu cocrtamiser 1-2°. Ha nunuHapuydeckon Iierke

CBEPJIOBOYHOM YACTH JENAETCA YTOHEHHUE B CTOPOHY JEP/KABKHU.
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Puc. 7 I

cpeadsasa MOBCPXHOCTH 3€HKOBOYHOM YaCTU SIBIISICTCS IMPOAOZKCHUEM HepeI[Heﬁ



ITOBEPXHOCTU CBEPJIIOBOYHOM YaCTH.

LentpoBanbubie cBepia no OCT M20-5-80 nmpegHazHayeHbl I 3aLEH-
TPOBKH MO/ MOCJEYIOIIEE CBEPICHNUE WIH CHATUS (PACKH.

Co6opnoe cBepio (mareHt CIIIA Ned248555) (puc. 7) uMeeT MOBBIIICHHYIO

MMPONU3BOANTCIIbHOCTD U ITOHUKCHHBIC 3aTPAThl HA TPCHUC.



Ha puc. 7 nokasansl: 1 - neHTpasbHOE CBEpPJIO, NEpeMellarolieecs BIOIb
ocH, 2 - rpedeHyaras pexyias MjIacTHHA, 3 - MPYXKWHA, 4 -. IPSIMOJIMHEWHas
pexymas IacTuHa, 5 - Kopimyc, 6 - HanpasisoIe onopsl kKaueHus. [InacTuner 2
u 4 BXOAST B KaHaBKU cBepiia 1, mpenoxpansist ero oT moBopota. [1a3 mog nmnactuny
2 Meibue, YeM MOJ IUIACTHHY 4, MO3TOMY IUIACTHHA 2 PACIofiaraeTcsl BhILIE U
pope3aeT KOJIbIEBbIe KAHABKU.

CneuunanbHble CBEpia MPUMEHSIOTCS Uil 00pabOTKM OTBEPCTUI B MEYaTHBIX
wiatax ['OCT 22093-76, TOCT 22094-76, I'OCT 20686-76, TY 2-035-853-81,
cBepia Ui CBEpJICHUS] TEPMOPEAKTUBHBIX IUIACTMACC, CBEpJia U3 CBEPXTBEPIBIX

MaTepuanoB.
Oo6o3nauenue ceepJa no OKII

ITo o6mecoro3nomy knaccudukatopy mnpoaykiuu (OKII) pexynuit

MHCTPYMEHT OTHEeCeH K kiaccy 39 [2]. Ceepia 006pa3zytot rpynmy 1200.

Ceepna u3 OBICTPOPEXKYIIEH CTald CHHpATbHBIE OOIIEr0 Ha3HAYCHHS C
IIUJIMHAPUYECKAM XBOCTOBUKOM (TIoarpyria 1210) o6o3HavaroTcs:

1211 - xopotkoii cepun npaBbie D=I-20 MM, L=32-100 mm 'OCT 10902-77;

1212— xoportkoii cepuu sieBbie D=1-20 MM, L=32-100 mm 'OCT 4010-77;

1213 - cpenneii cepuu npasbie D=0,25-20 MM, L=20-205 mm I'OCT 10902-77;

1214- cpenneit cepuu nebie D=0,25-20 MM, L=20-205 mm I'OCT 10902-77,

1215-mymnnoit cepun D=1,95-20 MM, L=85-265 mm 'OCT 886-77,

1216- yroineHHbIe (MajJOMEpHbIE) ¢ YTOIIMIECHHBIM XBOocTOBHKOM D=0,I-1 MM,
L=14-25 mm ’'OCT 10902-77.

B o603nauenusx D - quametp cBepna, L - qimna cBepa.

CBepia u3 OBICTPOPEKYIIEH CTAIH CIUPATLHBIC 00IIET0 HA3HAYCHUS C
KOHUYECKUM XBOCTOBUKOM (Toarpytia 1220) o6o3Ha49aroTCs:
1221- nopmansuoit jimuael D=6-80 MM, L=140 - 515 mm I'OCT 10903-77;
1222-nnvunbie u yamuHeHHsie D=6-30 MM, L=160-350 mm I'OCT 12121-77 n
L=225-395 mm 'OCT 2092-77.



CBep:a U3 OBICTPOPEXKYIICH CTaTH CIMPAIBHBIE JIJIS ONPEICTICHHBIX
matepuainos (nmoarpynna 1230) o6o3navaroTcst:

1231- nyist TeTKUX CIUIaBOB C IUJIMHIPUYECKUM XBOCTOBUKOM;

1232- 1151 NErKux CIUIAaBOB ¢ KOHUYECKHUM XBOCTOBHUKOM;

1233- nns  TpyaHooOpaOaThIBa€MbIX MATEPUAIIOB C  IUJIWHIPUYECKUM
XBOCTOBUKOM;

1234- nns TpyaHOOOpaOaThIBAEMBIX MATEPUATIOB C KOHHYECKHUM XBO-
CTOBHKOM,;

1235 - s gyyryHa.

Caepiia u3 OBICTPOPEKYIIEH CTaTi KOMOMHUPOBAHHBIC, IIEHTPOBOYHBIE,
KoHuveckue (moarpynmna 1240) o6o3nauaroTcs:
1241-koMOMHUPOBAHHBIE;
1242- 11eHTpOBOYHBIE;

1243- xoHUYECKHE.

CBepia u3 OBICTPOPEKYIIEH CTaNIH JUIS TTyOOKUX OTBEPCTHH (MOArpyTIIa
1250) o6o3HavaroTCS:
1251 - criupanbHbIE ¢ OTBEPCTUAMU JJIs1 OXJIAXKICHUS U TIAaTPOHBI K HUM;
1252-111HEKOBEIE;

1253-k0b1IEBEIE.

Caepaia TBEpAOCIUIaBHBIE, KPOME CIIEHUaIbHBIX, (moarpynmna 1260)
0003HAYaAKOTC:

1261- ciupanbHble ¢ IWIMHAPUYECKUM XBOCTOBUKOM YKOPOUYCHHBIE;

1262- criupanbHbIe LENbHBIE C TUIMHAPHUYECKIM XBOCTOBUKOM KOPOTKOM
cepuu;

1263— crnmpanbHbIe 1eJIbHBIC C IWIMHIPUUYECKAM XBOCTOBUKOM CpeTHEN
cepuu;

1264- crivpasnbHbI€ 1IETbHBIE C YTOMIIICHHBIM MIMHIPUIECKUM XBOCTOBUKOM
(Manopa3mepHbIe);

1265- criupalibHbIE LIETbHBIE C KOHUYECKHUM XBOCTOBHUKOM;

1266- cnipanbHbIE ¢ MPUTIASHHBIMU TJIACTUHKAMU C HIWJIMHIPUIECKUM



XBOCTOBUKOM;

1267- ciupanbHble C MPUMASHHBIMU TUIACTUHKAMH ¢ KOHUYECKUM XBO-
CTOBUKOM;

1268- leHTpOBOYHBIE U APYTHUE KOMOMHUPOBAHHBIE LIENTBHBIE;

1269- nnst cTpoUTeIbHO-MOHTAKHBIX PaOOT.

Caepiia crienmanbhble (moarpymma 1270) obo3HauaroTcs:
1271- u3 GICTpOpEXKYIIIEH CTaly;

1272- TBepAOCILIaBHBIE.

Caepiia u3 ObIcTpOpesyIel ctamu 11t ctankoB ¢ UITY u aBromatnueckux
auHui (moarpynma 1290) o6o3Havarorcs:

1291-cniupanbHble ¢ UMIUHAPUYECKUM XBOCTOBUKOM YKOPOUEHHBIE
(CBEpXKOPOTKHE);

1292- criupasnpHble ¢ HUIMHIPUIECKIM XBOCTOBUKOM KOPOTKOM CEpHM;

1293- cniupanbHble ¢ UIMHAPHYECKUM XBOCTOBHKOM CPETHEN CepHU;

1294- cnipanbHble ¢ KOHUYECKUM XBOCTOBUKOM YKOPOYEHHBIE,

1295- criupanbHbIe ¢ KOHUYECKHMM XBOCTOBUKOM KOPOTKOM CEpHH;

1296- cTynenyarsle, riiacTUHYATHIE (TIEPOBBIC) U TIP.

3eHkepbl

3eHKepbl peTHA3HAYAI0TCA JIsl 00pabOTKH OTBEPCTUH, MOJTYYEHHBIX B
pE3yNbTaTe CBEPJICHUS, & TAKKE OTBEPCTHI B JIMTHIX U IITAMIIOBAHHBIX 3arOTOBKAX.
1o KOHCTPYKTUBHBIM MPU3HAKAM Pa3IMYAIOT HACAHbIE U LIEJIbHBIE 3€HKEPbI, KOTOPhIE
MOTYT OCHAILIATHCS TUIACTUHKAMH U3 OBICTPOPEXYIIEH CTai T TBEPIOTO CIIIaBa.

3eHKepbl  OBIBAIOT:  JIBYXPE3LOBBIC, TPEXPE3LOBbIC; MHOTOPE3LOBbIEC; C
KOHUYECKMM XBOCTOBMKOM W3 OBICTPOPEXKYILIEH CTalM; C TUIACTUHKAMHU W3 TBEPIOIO
CIUIaBa; ¢ HOKaMHU, OCHAILICHHBIMU TUIACTUHKAMH M3 TBEPJIOTO CIUIABa; JJIsl 00paboTKU

ri1yOOKHX OTBEPCTUH.
Pa3Beprku

Pa3zBepTkn mpeiHa3HauyeHbl JUIT  YMCTOBOM  OOpaOOTKM  OTBEPCTHM, HX

NPENOYTUTENbHEN MPUMEHSTh MPU 00pabOTKE TIIyXUX W CTYNEHYaThIX OTBEPCTHIA.



Pa3BepTKH BBIMOMHSIOT LIEIBHBIMU, HACATHBIMU, C HMIHHAPUIECKUM JIMOO KOHUYECKUM
XBOCTOBHKOM, OCHAIIIAIOT BCTABHBIMU HOKaMH, BIIASHHBIMU TUIACTHHKAMU W3 TBEPIIOTO
CIUIaBa MO0 M3rOTaBIMBAIOT U3 OBICTPOPEKYIINX CTAJEH.

Pa3BepTku OBIBAOT: MAIIMHHAS C IIWIMHAPUIECKAM XBOCTOBUKOM HEIbHAs JIMOO C
IUTACTUHKAMHU W3 TBEPAOTO CIUIAaBa; MAIIMHHAS C KOHWYECKUM XBOCTOBHKOM IIEJIbHAS
anbo C TIACTMHKAMH W3 TBEPIOIo CIUIaBa; MAIllMHHAsS HacajHas ILeNbHas Jubo C
IUIACTUHAMK W3 TBEPIOrO CIUIaBa; MAaIIMHHAs C KOHMYECKHMM XBOCTOBHKOM CO
BCTaBHBIMU HOXaMU U3 OBICTPOPEXKYILIEH CTald; HacaJHasi CO BCTABHBIMU HOXaMU U3
OBICTPOpEXYIIEH CTamM WIM C IUIACTUHKAMH W3 TBEPAOIO CIUIABA; C 3aJHUM
HAIPaBJICHUEM U C IJIACTUHKAMH U3 TBEPJIOTO CIUIABa; ¢ BHyTpeHHUM noaBogoM COX;
C PeXYLIMMH U BBIITIQKMBAIOLIMMHU TUIACTUHKAMU U3 TBEPJOrO CIUIABA; C IUIABAOIIIMH

IUTACTUHAMU.
METO/IMKA BBIIIOJIHEHUA TBMEPEHUAI

I/I?)MCPCHI/IC IrCOMCTPHUYCCKUX IIapaMCTPOB pe30a MOKHO IIPOM3BOAUTL C

MOMOIIIBIO YHUBEPCATTLHOTO yriomepa CemeHoBa (psic. 8 xk 9).

Puc. 8 Pac. 9



Ha puc. 8 1 9 1 - ocHOBaHME ¢ OCHOBHOM TpaJyCHOM IIKAJION, 2 - JepKaBKa,
3 - cheMHas JIMHElKa, 4 - IIacTUHA C HOHUYCOM.

VYrinomep CemeHoBa pab0oTaeT KOHTAKTHBIM METOJIOM, C YCTAHOBKON MEXKIY
JUHENKAMH YIJIIOMEpa COOTBETCTBYIOIIMX IMOBEPXHOCTEW CBEpiia ¢ 0€33a30pHBIM
KOHTaKTOM. Pe3ynpTaTbl HM3MEPEHUN CUMTBIBAIOTCS C TPaAyCHOM WIKaibl U
HOHMYCA. YTIIOMEPOM HU3MEPSAETCS YroJl B IJIaHe 2¢ U YroJl HAKJIOHA MONepeyHOon
KpoMKH . TouHOCTh M3MepeHus - 30 MUHYT MO I'paJyCHOW IIKaje U 5 MUHYT MO

HOHUYCY. YTJbl U ¢ MOTYT KOHTPOJIUPOBATHCS MIAOJIOHOM.

buenune pexxynmx KpoMOK U 3aJHUM YTOJ & U3MEPSIIOTCS MHIUKATOPOM MpPH
BpalEHUH CBEpJia, YCTAHOBJIEHHOIO B IIIMHEIBHYIO TOJIOBKY, C KOHTPOJEM yIjia
noBopoTa mmnuHAend. Hoxkka MHANKAaTOpa yCTaHABIMBAETCS NEPIEHIUKYISIPHO K

3a/IHEU ITIOBEPXHOCTHU C HATATOM.
TEXHUKA BE30OITACHOCTH

1.Ilepen pa®oToit M3ydaeTcsi yCTPOUCTBO H3MEPUTEIBHBIX MPUOOPOB.

2.00parieHne ¢ peXyluMUd WHCTPYMEHTAMH M CPEJCTBAMU M3MEPEHHS BO
BpeMs pabOThI TOHKHO OBITh OEPEKHBIM U aKKYpaTHBIM.

3.3anpemaeTcss 06e3 pa3pelieHus] MpenojaBaTeNsi W JadopaHTa TpPOTaTh

npuOOPHI, HE OTHOCALIUECS K TAaHHOMN padoTe.
HOPAJOK BBINTIOJHEHUSA PABOTbI

[IpenonaBarenb BBIIAECT CTYJEHTAM METOANYECKYIO IOKYMEHTAIUIO.
CtyneHTsl u3y4arOT MeToaudeckue ykazanusa, pekomenaanuu ['OCT,
3HAKOMSTCS C KOHCTPYKIMEW CBEPJI IO KaTajoraM v 3kcnoHaram. [locnie 3Toro onu

NEPCOHAIILHO MOJIyYal0T CBEPIIA U BBITIOJIHSIOT paboTy.
3ananme 1. U3mepenue u pacyer mapamMmeTposB cBepJa [5]

1.13mepsitoTcst NUHEHHBIE W JIMaMeTpalibHbIe pa3Mephl: JIMHA CBepJa,
JUIMHA PEXYILIEeW 4acTH, JUIMHBI IJIAaBHBIX PEXKYIIUX KPOMOK, LIar BUHTOBBIX Ka-

HABOK, JJIMHA XBOCTOBHMKA. I/ISMepeHI/Ie MNponu3BOAUTCA C IMOMOHIbIO INTAHI'CH-

LUAPKYJIA.



2. 3mepsatoTcs 1uaMeTpajbHbe pa3Mephbl: JUAMETp CBepiia, BKIOYas 3Ha-
YEHNs B HAyaje M KOHLE BCIOMOTATEIIBHOW PEXyIIEM KPOMKH, a TakKKe Ipo-
MEKYTOUHbIE 3HAUEHMS; NUAMETPAIbHBIE pa3Mepbl LIEWKHW K XBOCTOBUKaA. M3-
MEpEHUsI MPOU3BOJATCA C IMOMOUIBIO INTAHTEHUUPKYJIsE W Mukpomerpa. Onpe-
JeNsieTcs HoMep KoHyca Mop3e B cilydae cBepil C KOHUYECKUMU XBOCTOBUKAMH.

3.13mepsitoTcst yroa B IJIaHE ¢ W yroJl HaKJIOHAa NepeMbluku . M3mepenue
OCYILECTBIISETCSA YIIIOMEPOM.

4. PaccuuThIBaeTCs yroj HaKJOHA BUHTOBBIX KAHABOK My HA IIWIMHJIPE

paguycom Ry:

2aR

T ¥

tgw, =

rae 7- mar CTpyKE€4YHOW KaHABKHU.
CtpowuTcs rpadhuk U3MEHEHHUS YTJIa (Ox BIOJIb TJIABHON PEXKYIIEH KPOMKH.

5. BennunHa nepegHero yria B HWIMHAPUYECKOM CEUYEHHH Yox TPUPABHU-

BAaCTCA YIJIy HAKJIOHA BHUHTOBOM KaHaBKU (V9

Yox =0,

Prc. 10

6. PaccuutbiBaeTcs mepeqHuii yrou yy Ha iepudepuu cBepia B HOpMaIbHOU

cekyiei miockoctH (puc. 10):



Igyy ===
sin ¢
7. PaccunThIBAETCS 3aJHAN YTOJI Oy CBEPJIa B HOPMAJIbHOM CEKYILEN
IJIOCKOCTH:
180°-d

B =R,
X

rie d- BenmuurHA NaJICHUS 3aThUIKa Ha paanyce Ry, mpu moBopoTe Ha yroi 0

3aIHUI yrOJl pACCUMTHIBAETCS B TPEX TOUKAX PEKYILIEH KPOMKH.



8. PaccunThIBaeTCsl 3aJHAI Yol B LMJIMHAPUIECKOM CEUEHUU:

tga,,
X, = —
8% sing

9. PaccuuthiBaeTCs yroy pe3aHusi 5 B HOpMaIbHOM CEKYIIEH TIOCKOCTH:
5=90—y,.
YT0II paCCUMTHIBAETCS B TPEX TOUKAX.

3ananue 2. Pacuer unciia neperouex [5], [2]

Ormpenenenyie ymcna nepeToueK 72 MPOU3BOAUTCS B 3aBUCHMOCTH OT BEJTMYMHBI
3amaca Ha ctaunBaHue QQ ¥ BeJIMYMHBI CTAUMBAHUS 32 OJTHY IEPETOUKY (.
3anac Ha craunBanue npuauMaercs 50...70% ot aymHbI pabodeii yactu cBepia |

JUTSL KOPOTKHUX CBEPJT U3 OBICTPOPEKYIEH CTaNIN:

0, ={05..07)1.
JI71st AJIMHHBIX CBEPIT U3 OBICTPOPEKYIIECH CTaTH
Q., =0,71.
J1J1s1 CBEpI1, OCHAIICHHBIX TBEPIOCIUIABHBIMU IIACTUHAMM,
Q,; =b-04D,

e b - uiHa TBepIoCIUIaBHOM T1acTHHBL, D - muameTp ceepia.

BemirHa oHOKpaTHOTO CTaYMBaHMs (] HA3HAYAETCS B 3aBHUCHMOCTH OT JUaMeTpa
cBepia u obpadarbiBaeMoro marepuaina. [Ipu o6paboTke cTany 1 KOBKOro 4yryHa = 1
MM ripu D 10 6 mm; ¢ - 1,1 Mm ipu D 1o 10mm; g = 1,3 mm ipu D g0 15 mm; g = 1,5 Mm
npu D 1o 20 mm; g = 1,7 mm ipu D 1o 25 mm; = 1,7 mm npu D cBbimie2S mm.

ITpu o6paboTke uyryna u 6ponssl g = 0,8 mm npu D 1o 6 mm; q = 0,9 mm ipu D
10 10 mm; g - 1,0 MM ipu D 0o 15 mm; g - 1,2 mm ipu D 1o 20 mm; 0= 1,4 mm ipu D

10 25 mM; 9= 1,6 MM ripu D cBbitmie 25 M.



3ananme 3. Pacuer MAKCMMAJILHOTO KPYTHILIET0 MOMEHTA

IJIA CBEPJI ¢ KOHUICCKUM XBOCTOBUKOM

1. Pacuer MakCHMaJIbHOTO KpPYTSIIETO MOMEHTA JUI CBEPJI C KOHHUYECKUM
XBOCTOBUKOM 10 KPHTEPHIO TIPOCKAITL3bIBAHKS XBOCTOBUKA OIPEIEIIACTCS
1o hopmyoe:
M = 5 Py f 5in8,



rae: B - xo3hUIMEHT 3amaca CUEIUICHUs; Zy,- IPUBEICHHBIA paguyc CHI
tpenust; T - koadduireHT TpeHust B koHn4eckoM conpsbkeHun; Po - oceBoe ycunme
Opu CBepiieHHH; O - yroix KOHyca XBOCTOBHMKA, PaBHBIA TOJIOBUHE YIJia IpU
BEPIINHE.

Koadounuent 3anaca cuerienus [ mpuHUMAalOT paBHeIM 1,25-1,5 ansa
HaJIe)KHON pabOTHI.

ITpuBeneHHBIN paguyc Z,, PACCYUTHIBAIOT IO (GopMyIIe:

2y =025(d, +d;),

rae d; u dy- amameTpel pabodeit yacTu KOHyca XBOCTOBHUKA.

2. Onpenenenue o6o3HaueHus ceepia no kinaccudpukanuu OKIIL.

O0paboTka pe3yJbTaTOB U3MEPEeHU

JluneliHple U TUaMETpabHBIE pa3Mephbl CBEPJ OMPEACIISIIOTCS C TOUHOCTHIO
1o 0,1 MM, a yriioBsie - 10 1 rpagyca.
3HaUYeHUEe KaXXJ0ro pazMepa OmpejeseTcs Kak cpelHee apupMeTHUIeCcKoe

3HA4YEHUE TPEX U3MEPEHUM:

I +I, +11
1 2 3
X = 3 \
rae I - pe3ysnbTaTsl U3BMEPEHUN.
Pe3ynbTaThl pacuyeToB yIJIOBBIX Pa3MEPOB 3AMKUCHIBAIOTCS C TOUHOCTBIO 10

30 MUHYT.

OPOPMUIEHHUE OTYETA

Otuet o mabopaTopHOU paboTe TOJKEH BKIIFOYATH:

1)Ha3BaHue 1a00paTOPHOM PadOTHI;

2)1enb paboTHI;

3)acku3 cBepia;

4)yuciieHHbIC 3HAYCHUS TTapaMeTPOB CBEPJI, OMPECIICHHBIX U3MEPCHUEM U

PACUYCTHBIM IIYTEM;,



5)o6o3nauenue ceepi o OKII;

6)3akimroueHne 0 paboTOCIIOCOOHOCTH CBEPII.
BOITPOCHI JIJ1s1 CAMOITPOBEPKH

1.OcHOBHBIE THITBI CBEPI.

2.OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CBEPII.

3.Kak uzmepsroTcs mapameTpsl CBEpII?

4.0npeneneHne 9rciia BO3MOKHBIX TIEPETOUEK CBEPII.
5.Kak npousBoautcst 00paboTKa pe3yIbTaToOB U3MEPEHUI?
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BPEMS, OTBEAEHHOE HA PABOTY

IToaroroBka k pabore 0,5 akan. yaca.
Brinonnenue paboThl 1 akan. yac.
Odopmiienue otuera 1 akan. yac.
Ot4er o maboparopHoii paboTte 0,5 akan. gaca.

Bcero 3 akaj. gaca.



