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1. IHEPEYEHb IINTAHUPYEMbBIX  PE3YJIbTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bun nesaTeJIbHOCTH BBIYCKHUKA

JucuurniauHa  OXBaThIBa€T  KPYr  BOMPOCOB,  OTHOCSIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHIY NPO(EeCCHOHATBHONW ACATEIBPHOCTH BBITYCKHHMKAa B COOTBETCTBHUHU C
KOMIIETCHIIMSIMHA U BUJIAMU JICATEIHLHOCTH, YKa3aHHBIMU B yU€OHOM IUTAaHE.

Heab 1 32524 JUCHUILTHHBI

Lenbto u3ydeHHs] AUCHMILTUHBI SIBISIETCS — JAaTh OOy4yaroUIMMcs HEOOXOIUMBbIE 3HAHUS O
COBPEMEHHBIX KOHCTPYKLHAX PEXYILIUX HHCTPYMEHTOB, HAYYUTh MX TIPaMOTHO BBIOMpATh THUII
PEXYIIEr0o HHCTPYMEHTA U1l JAHHOI'O TEXHOJIOTMYECKOI0 MPOLecca, IPOCKTUPOBATh HHCTPYMEHT U
IIPABWJIBHO €r0 3KCIUTyaTUPOBaTh, MPU HEOOXOJUMOCTU H3TOTABIMBATH CHELUAIBHBIN pEeXyLIU
WHCTPYMEHT.

3amauaMu U3y4eHHsI TUCIUTUIUHBI SIBISICTCS:

- pa3BUTHE CIIOCOOHOCTH K CaMOOpPraHU3alui U caMoo0pa30BaHUIO, OCBAaUBaTh HA MPAKTUKE U
COBEpIICHCTBOBATh TEXHOJOTUH, CHUCTEMBl M CPEACTBA MAIIMHOCTPOUTENBHBIX IPOU3BOJCTB,
y4acTBOBaTh B  pa3pabOTKe U  BHEAPEHUUM ONTHUMAIBHBIX  TEXHOJOTHH  W3TOTOBJICHUS
MAIIMHOCTPOUTENbHBIX H3JENUN, BBIIOIHATE MEPONPUATUS 1O BBIOOPY U 3hdeKkTHBHOMY
UCIIOJIb30BAHUIO MAaTepUAIOB, O0OOpPYHOBaHUS, WHCTPYMEHTOB, TEXHOJOTHYCCKOW OCHACTKH,

CpCaACTB NTMAarnHoCTUKH, aBTOMATHU3allH.

Kon Conep:xanue IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIINHU KOMIIeTEeH I 00y4YeHHusl Mo TUCHUILIHHE

3HATh:

- CBOM TBOPYECKHI MOTEHIMAT,

YMeTh:
CIIOCOOHOCTh K CAMOOPTaHU3alluHU N N )

OK-5 - UCMOJIb30BaTh CBOM TBOPUYECKUM MOTEHIUAT;

camMo00pa3oBaHUIO

BJIA/IETh:

- HABBIKAMU CaMOOPTIaHHU3aLUU U

caM000pa3oBaHUSI.
CIOCOOHOCTH OCBAMBAThH HA MPAKTHKE U 3HaTh:
COBEPIIEHCTBOBATH TEXHOJIOTUH, cUcTeMbl | - COBPEMCHHBIC TCXHOJIOTHH, CHCTEMBI U
¥ CPEICTBA MALINHOCTPOHTEIBHBIX CpeACTBa MALIMHOCTPOUTENbHBIX MPOU3BO/ICTB,;
MIPOU3BOICTB, Y4aCTBOBATh B pazpadoTke | YMETb:
U BHEJIPEHUU ONTUMAaJbHBIX TEXHOJIOTUU - COBCPHIICHCTBOBATb TCXHOJIOI'NH, CUCTECMbI U
HU3TOTOBJICHUS MAIlIMHOCTPOUTEIILHBIX CpeaCTBAa MAallIMHOCTPOUTEIbHBIX IIPOU3BOJICTB,
W3JICTIIA, BRITIONHATH MEPOTIPHUSTHS TIO y4acTBOBATh B Pa3pabOTKe U BHEAPCHUH

IK - 16 BEIOOPY 1 APPEKTHBHOMY ONTUMAJIBHBIX TEXHOJIOTUH U3TOTOBJIEHUSA

WCTOJIb30BAHHIO MAaTEPUAJIOB, MAILLIMHOCTPOUTENbHBIX U3/1ETUH;
000pyI0BaHMs, THCTPYMEHTOB, BJIAJIETD:
TEXHOJIOTHYCCKOH OCHACTKH, CPE/ICTB - HaBBIKaMU y4acTHus B pa3pa00TKe U BHEIPCHUU
AUArHOCTHKH, aBTOMATH3AIHH, ONTUMAJIBHBIX TEXHOJIOTMH N3rOTOBIICHUS
QITOPUTMOB H IIPOTpaMM BEIOOpa U MAaITHHOCTPOUTEBHBIX H3ACITNN, BHITIONHATE
PacueToB NapamMeTpoB TEXHONOTHYECKHX | \enonpuaTHs 110 BEIGOPY 1 SPHEKTHBHOMY
HPONECCOB U UX pean3alii. UCIIOJIb30BAHUIO MATEPUAIIOB, 000PY10BAHMSL.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

Huctmmumaa B1.65.16 Pexxymiuii ”HCTpyMEHT OTHOCHTCS K 0a30BOi YacTH.

JucuuruinHa Pexyimii MHCTpYMEHT Oa3upyercss Ha 3HAHMSX, MOJIYYEHHBIX NpPU H3y4eHUU
TaKMX y4eOHbIX JTUCIMIUINH, Kak: Pe3anue Mmatepuanos u MartepuanoBeieHuE.

OCHOBBIBAsICH Ha U3YYEHUU MEPEUUCIICHHBIX JUCIUIUINH, PEeXYINI HHCTPYMEHT NpeACTaBIsIeT
OCHOBY Ul M3Yy4€HHs AUCHUILIMHBI OCHOBBI TE€XHOJOTMHM MAIIMHOCTPOEHMs, TexHonoruueckas
OCHACTKa U APYTUX AUCLUUIUINH.

Takoe cucteMHOE MEXIUCUUILUIMHAPHOE M3YyYEHHE HANpPaBJIEHO Ha JOCTH)KEHUE TpeOyeMoro
@®I'OC ypoBHS NOATOTOBKU MO KBATH(PHUKAIUN OaKaIaBp.




3. PACITIPEJAEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnpenesienne 00bemMa AUCHUILIUHBI 0 (popMaM 00ydeHust

Tpyooemkocme oucyunaunsl ¢ uacax
E § § Buo
S S N =
Dopma & : 3 3 S Kypcosou npomedcy
© 3 2 5 S mounou
o0yuenusn g g S $ S npoekm
8, S g g 2 o 3 ammecma
s S S 2 |83 g3 S yuu
ol 8| s | §| E|5§ E§ | &%
SIS0 3|2 8|8 &8 | 8%
| O] 8 | | 8§ K& K3 O ]
yHasi DK3aMeH
0 3 | 56| 288 | 136 | 51 | 68 17 125 KII ’
3a4yer
3aouHas - - - - - - - - - -
3aouHas
(yckopeHHOE - - - - - - - - - -
o0ydeHue)
OuHo-3204Has - - - - - - - - - -

3.2. Pacnpeneiienne 00bemMa AUCHUIIMHBI 10 BUAAM YUeOHBIX 3aHATHH U TPY10€MKOCTH

6 m.u. ¢ Pacnpedenenue
Tpyoo- unmepaKmuenoil, | no cemecmpam,
Buo yueonuvix 3anamuii eMKOCHLb AKMUGHOII, uac
(uac.) UHHOBAUUOHHOIL 5 6
dopmax, (uac.)
|. KonTakTHasi paboTa 00y4aromuxcs ¢
npemnoaapareJieM (Bcero) 136 51 68 68
Jexuuu (JIk) 51 51 34 17
JTaGoparopHbie padotsl (JIP) 68 - 34 34
IMpaktuueckue 3anstus (I13) 17 - - 17
KypcoBoii mpoekt + - - +
I'pymnmoBbie (MHANBHIYAIbHBIC) KOHCYIbTAIIMN + - + +
I1.CamocTosiTenbHast padoTa ooy4yaromuxcsi (CP) 125 - 40 85
[MoaroToBKa K J1a00paTOPHBIM PaboTaM 34 - 17 17
IToAroTOBKA K MPAKTUYECKUM 3aHATUSIM 23 - 23
IToAroToBKa K 3a4eTy 23 - 23 -
[ToAroTOBKA K 3K3aMEHY B TEUEHUE CEMECTPA 20 - - 20
BeinosiHeH#e KypcoBOro mpoeKTa 25 - - 25
1. IpomexkyTOUHasI aTTECTALUS 9K3aMeH 27 - - 27
3a4er + - + -
OO6mrast TpyTI0€MKOCTh AUCIUILINAHEI ....... dYac. 288 - 108 180
3ad. ejl. 8 - 3 5




4. COOEP) KAHUE JUCIUIIJIMHBI
4.1. PacnipenesieHue pa3iesioB JMCUMILIAHBI IO BUAAM YUeOHBIX 3aHATHI

- It 04HOM GopMBbI 00yUeHUs1:

Buowi yueonuvix sanamuil, exniouan
CamMocmoamesnvHylo pasomy ooyuaowuxca u
" Haumenosanue Tpyooem- mpyooemkocmb; (uac.)
pas o-eﬂa paszoena u Kocmb, yuebHble 3aHAmMUA CAMOCTOAMEn
mema OUCYUNIUHDL (uac.) aapopam |npaxkmuy sras padoma
neKyuu opHble eckue
ooyuarouuxcs
padomosl |3anamus
Pexxymmii HHCTPYMEHT KakK
1 OCHOBHOE 3BeHO B Ipomueccax 128 31 ) 17 80
' (¢popmoodpazoBanus aeraJjiei
pe3aHueM
Ponp u  3HadeHuMe  pexylero
11 HHCTPYMEHTa B MAaIIMHOCTPOCHUHU. 31 7 - 4 20
['pynmnsl pexyIero MHCTpyMeHTa
12 TpeboBanus K PEXYIINM 32 8 ) 4 20
HHCTPYMEHTaM
13 Marepuansl, NpUMEHIEMbIE OIS 33 8 ) 5 20
PESKYIIUX HHCTPYMEHTOB
OCHOBHBIC TIPUHIUIIBI TOCTPOCHHUS
14 KOHCTPYKIIUH PEXYIIUX 32 8 - 4 20
HHCTPYMEHTOB
IIpunuun padoTbl U OCHOBHBbIE
2 NOHATHA 0  KOHCTPYKTHBHBIX 133 20 68 ) 45
3J1eMeHTax MEeTAJVIOPEKYIEero
HHCTPYMeEHTa
2.1 Pe3ipl 15 2 8 - 5
29 I/IHCprM?HTLI IS 00paboTku 15 2 8 ) 5
OTBEPCTHI
2.3 3eHKepsl 15 2 8 - 5
2.4 PazBeprku 15 2 8 - 5
2.5 [TpOTsHKKM ¥ NPOLIMBKH 15 2 8 - 5
2.6 Dpe3sr 14 2 7 - 5
2.7 WHcTpyMeHTHI 1J1sl Hape3aHHusi pe3bObl 14 2 7 - 5
28 AOpa3uBHBIE u aJMa3Hble 15 3 7 ) 5
WHCTPYMEHTBI
2.9 AJMa3bl ¥ aJIMa3HbIe HHCTPYMEHTEI 15 3 7 - 5
UTOIro 261 51 68 17 125

4.2. CopeprxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3fesaM U TeMaM
Pazgen 1. Pescymnii HHCTPYMEHT KaK OCHOBHOE 3B€HO B npoueccax ¢gopmMoodpa3oBaHus eTalieil pe3aHueM.
Tema 1.1. Poar W 3HaYeHHe peKyIIero HHCTPYMeHTa B MalIMHOCTpoenuu. ['pymmsl pekymiero

HHCTPYMEHTA (JIeKIHUA-TUCKYCCHS 74ac.)

Besxkas pa3BuTasi COBOKYINHOCTH MallMH COCTOUT M3 TPEX COBOKYITHBIX CYIICCTBYIOIINX Bemeﬁ: MalnuHbl — ABUTATEIIA, IMEPEAATOYHOTO
MeXaHH3Ma, MaluHbEl — opyaus. OOe mepBble CYIIECTBYIOT IS TOTO 4TOOBI MPHBECTH B JIBIKCHME, OJaroaps 4eMy Ienecoo0pa3sHO M3MEHSETCs
npeamer Tpyzaa”. K. Mapke.

B mporiecce 00paboTKM pe3aHreM 3aroTOBOK Ha METAUIOPEKYIIUX CTAHKAX PEXYIIHH MHCTPYMEHT SIBJISETCS OJHUM M3 OCHOBHBIX (JaKTOPOB,
ONPEEIAIOMINX TPOU3BOJUTENBHOCTB MPOIIECCA, TOYHOCTh PA3MEPOB M Ka4€CTBO TIOBEPXHOCTH.

Hawubonee pacnpocTpaHeHHBIMH SIBISFOTCS CIIETYIOIINE TPYIITBI HHCTPYMEHTOB!

1. Pesipl - Haubosee MPOCTHIEC PEKYIINE HHCTPYMEHTA, MPUMEHSEMbIE B OCHOBHOM Ha TOKapHBIX, CTPOTAIBHBIX, TONOECKHBIX CTAHKAX.

HawubosbIee pactpocTpaHeH e MOIYYHIIA TOKapHbIE PE3LIbI:

- IPOXOJIHBIE MPSIMBIE, OTOTHYTHIE, YIIOPHBIE - Il 00TAYMBaHKS HAPYKHBIX TOBEPXHOCTEN TEJ BpalLlCHUS,

- OTPE3HBIC - I MPOTOYKHA KaHABOK U OTPE3KH,

- IOAPE3HBIC JUIA MOAPE3KH TOPLOBBIX nnocxomeﬁ;

- PaCTOYHBIC - IJIA paCTaYMBAHUA CKBO3HBIX U TIIyXUX OTBepCTHﬁ;

- pe3b0OBBIE - ISl HAPE3aHUs HAPY)KHBIX U BHYTPEHHHX PE3b0;

- c[)acor—n—me WIA IPU3MaTUYCCKUEC - I oOTauYnBaHMs Hapy»XHBIX (baconmﬂx (C.]'IO)KHLIX) nOBCpXHOCTeﬁ.

2. VHCcTpyMeHTSI i 00pabOTKH OTBEPCTHIA, MPUMEHSIEMBbIE Ha CBEP-

JINJIBHBIX, PACTOYHBIX, TOKAPHBIX CTAHKAaX:

- cBepua A1 MOJy4EHUsl OTBEPCTUH B CILIOIIHOM MaTepHaie, Haubolee

PacIpOCTPaHCHHBIC U3 KOTOPBIX CIIUPAJTIBHBIC CBEPJIA, UMCIOIINE ABEC PEXKYITUX

KPOMKH;

-3€HKEPBI - [UIS yBEIHYCHUS IMAMETpa OTBEPCTHS, UMEIONIHE 3 - 4 PeXYIINX KPOMKH Il 00pabOTKH TOPLOB, NPHIETaloIMX K OTBEPCTHAM -
TOPLOBBIE 3¢HKEPa (IIEKOBKH); 3E€HKOBKH - JUI 00paOOTKHU UINHAPHIECKUX U KOHUUECKHUX YITyOJIeHHH B OTBEPCTHUX;
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- Pa3BepPTKH AJII OKOHYATENbHOW (YHCTOBON) 00pabOTKH OTBEpCTHIl Ha

CTaHKaX (MAIIMHHEBIE Pa3BEePTKU) MM BPYUHYIO (CIECapHBIC pa3BePTKH, UMEIOMUE KaK IPaBUIIO, 6 HiH Oolee pexymuxX KPOMOK; 4

- (pe3bl — MHCTPYMEHT 11 00pabOTKHU IUIOCKOCTEH, I1a30B, YCTYIOB U

(hacoHHBIX (CIIOXKHBIX) TOBEPXHOCTEH, MPUMEHSIOIMXCS Ha (PPE3EPHBIX CTAHKAX, 10 HA3HAYCHHIO OBIBAIOT:

- NWIMHAPUYECKHE - A1 00pabOTKM FOpH30HTANBHBIX HOBEPXHOCTEH Ha

TOPU30HTAIIBHO - (PPE3EPHBIX CTAHKAX;

- TOPLOBBIC IPUMEHSIOTCS Ha TOPU30HTAIIBHO-(DPE3EPHBIX CTAHKAX IS

00pabOTKN BEPTHKAIBHBIX IIIOCKOCTEH, Ha BEPTUKANBHO-(PE3EPHBIX CTaHKAX MM 00paOOTKH TOPU30HTAIbBHBIX H HAKIOHHBIX INIOCKOCTEH, Ha
HPOJIOJIBHO-

(pe3epHBIX CTaHKAX - /I 0OPaOOTKH TOPH30HTAJIBHBIX, BEPTHUKAIIBHBIX U

HAKJIOHHBIX IUNIOCKOCTEH, Ha PACTOYHBIX CTAHKAaX - JJI1 00pabOTKH TOPLOBBIX

IUIOCKOCTEH, IPUJIETaloluX K OTBEPCTHSM;

-JINCKOBBIC Ma30BbIC - Il 0OPAabOTKH 11a30B H YCTYIOB Ha TOPU30HTAIBHO-(DPE3EPHBIX CTAHKAX;

- YIJIOBBIE - 17151 00pabOTKM HAKJIOHHBIX IOBEPXHOCTEH, CKOCOB U Ma30B;

- JIUCKOBbIE OTPE3HbIE (TOJILMHOM 10 3...5 MM) - [UI OTPE3KU 3ar0TOBOK M POPE3KU Y3KUX KaHABOK;

- KOHIeBble (TaJblLEBbIC) - Ui 00pabOTKH KaHABOK, I1a30B, YCTYIOB HAa BEPTHKAJIbHO-(PE3CPHBIX, KOMUPOBAIBHO-(DPE3EPHBIX U APYrUX
CTaHKaXx;

- ¢daconHble 1711 00paOOTKH CIOKHBIX ((haCOHHBIX) TOBEPXHOCTEH.

4. IHCTpYMEHTSI 1Sl Hape3aHust pe3b0, OCHOBHBIMH U3 KOTOPBIX SBJISIOTCS:

- METYHUKH - JUIs Hape3aHus pe3b0 B OTBEPCTHSAX;

-IUIALIKY - UL HApE3aHHs Pe3b0 Ha HapY)KHBIX HOBEPXHOCTSX.

5. MHCTpyMEHTa JUIsl Hape3aHus 3y04aThIX KoJec:

- MOIyJIbHBIE, THCKOBBIE H TANbIEBEIE (QPe3sl - Il Hape3aHUs 3yObeB Ha

TOPU30HTAIBHBIX U BEPTUKAIBHBIX CTAHKAX;

- MOJyJIbHbIE YepBsI4HbIe (pe3bl - Ul Hape3aHHs 3yObeB Ha 3y0o0-

(pesepHBIX CTaHKAX;

- MOJYJbHBIE HOJOSKH - IS Hape3aHUs 3yObeB Ha 3y00T0I0eKHBIX

CTaHKax;

- 3ybocTporanbHble peiiKH U pe3sl - 11 Hape3aHHs 3yObeB Ha

3y0OCTpOTabHBIX CTAaHKAX,

6. IIpOTSKKH - BBICOKOIIPOM3BOAUTEIbHBIE MHOTOJIE3BUIHBIE HHCTPYMEHTHI

Jutst 00pabOTKU OTBEPCTHIT KPYITIONH M HEKPYIIol (JOopM, INMOHOYHBIX M IUTHIEBBIX

I1a30B, YCTYIIOB, IUIOCKOCTeH M (p)aCOHHBIX IIOBEPXHOCTEH Ha MPOTSHKHBIX CTaHKaX.

OxoHyaresbHast 00padoTKa MOBEPXHOCTH MPOTSHKKON, Kak MpaBHIIO,

OCYIIECTBIIAETCSA 3a OJMH pabOuit X0,

7. AOpasuBHBIEe, alIMa3Hble HHCTPYMEHTA U3 CBEPXTBEPABIX MAaTepUaOB IPHMEHSIOTCS, B OCHOBHOM, JUIS YHCTOBBIX U OTAENIOYHBIX paboT
Ha IUIN(OBAIBHBIX, XOHUHTOBAIBHBIX U APYTUX CTAHKAaX:

- I OBaIBLHBIC KPYTH H JIUCKH;

- MU OBaILHBIC CETMEHTHI H OPYCKY;

- nutndoBabHBIE JICHTHI Ha OyMare Wi MOJIOTHE. 5

be3 BBICOKOKAYECTBEHHOI'O HWHCTPYMEHTa HE BO3MOXKHO MPOM3BOJCTBO MAIIMH. VHCTPYMEHT HMMeeT PEBOJIIOIMOHHOE 3HaueHHe. Panee
WHCTPYMEHT HW3TOTABIMBAIN U3 YIIEPOIAMUCTON cTamy. [lepBEle CTAaHKM HMeNH CKOpPOCTh BpameHus 325 o6/muH. Co3naHuWe JerHpOBaHHBIX
OBICTPOPEXKYIINX MPHUBEIO K YBEIHYCHHIO CKOpOCTH BpamieHus 10 600 o6/mun (1/162), u x 1200 o6/mun (1A62). Co3naHue TBEpABIX CILIABOB,
TIpIMEHEHNE MIUHEPATOKEPAMUKH TIPUBEJIO K YBEJIMUEHHI0 CKopocTH pe3anus 10 2000 — 3000 o6/MuH. cTporaibHEIE.

POCCU BHecna CymecTBEHHBIH BKIAJ B pa3BUTHE HAyKH IO pe3aHuio. Haydnsle nccnenoBanus Hadamuch B cepenune XX Bexa. Ileprie
SKCHepUMeHThI noctaBui npodeccop M. A. Tumd. B cBoem ocHOBHOM Tpyne «CONMpPOTUBIICHHE METAIIOB PE3aHMIO», KOTOphId Bhimen B 1870 r.,
Tum> BHiepBBIE paccMOTpeEN TPOIECC pe3aHus M Tporiece o0pa3oBaHus CTpykku. OH BIepBbIe Jan KiacCHHUKAIMIO BHAOB CTpykkn. B 1893 r.
npodeccop 3BOPHIKMH B cBoeil pabore “Pabora M ycmime, HEOOXOMMMBIE JUIS OTIENCHUS MEXaHHYECKOW CTPYXKKH~ BIEpBEIC ydel BCe CHIIBL
JeficTByroIne B mpolecce paboThl MHCTPYMEHTA, M Jall OHpeAelCHUE IS ONPEACHCHUS YCHINH. 3BOPBIKMH MPOBEN SKCIIEPUMEHT IO BIHSHHUIO
yeunus cpesa. bonbryio pons B Hayke chirpany paboTsl [Ipukca “Pe3anne meramio” 1896 T., B KOTOpOIi BIIEpBBIE CHCTEMATH3UP OBaHBI MaTepHaIIbl
10 M3y9IEHHUIO JIe3BUHHBIX HHCTPYMEHTOB M 00Pa30BaHHIO HMH CTPYKKH IPpH 00paboTke MeTayuioB. KadecTBEHHO HOBBII ATall B H3y4EHHHU PEXKYIIEro
HWHCTPYMEHTa HaYWHAETCS C OMyOJIMKOBaHUs paboThl YcaueBa “SIBeHHs, IPOUCXOASIINE MTPU pe3aHuu MeTayutoB”. OH nepBblil pa3paboTan MEeTObI
HM3MEpeHUsI TEMITepaTyphl Ha JIe3BHU HHCTpyMeHTa. HekoTopsIMU M3 HUX MOJIB3YIOTCS 10 CUX IIOP.

VY Hac B cTpaHe IPOM3BOJCTBO HHCTPYMEHTOB Pa3BHBAETCS B IBYX HAIPABIICHHSX:

- CO3ZIaHUE CIIELHATH3HPOBAHHBIX 3aBOJJOB, KOTOPBIE 3aHUMAIOTCS] M3TOTOBJICHUEM HHCTPYMECHTA U TEXHOJIOINYECKOH OCHACTKOH;

- CO3/IaHNe HHCTPYMEHTAIbHBIX [IEX0B Ha BCEX METANI000pabaTHIBAIONINX IIPEATIPUSTHSX.

Crerani3upoBaHHbIe HHCTPYMEHTAIbHbIE 3aBOJBI 3aHUMAIOTCSI H3TOTOBJICHHEM CIICIHAIN3UPOBAHHOTO CTAHAAPTHOTO HHCTPYMEHTa, a [eXa
M3rOTaBIIMBAIOT CIICIUATbHBIC HHCTPYMEHTBI

Tema 1.2. TpeboBanusi K pesKyliuM HHCTPYMeHTaM (JIeKIusI-TUCKyccHst 8 yac.)

CoBpeMeHHOE COCTOSTHUE MAITHHOCTPOSHHUSI M METAII000paOOTKH IPUMEHSET K PEKYIIHM HHCTPYMEHTAaM O4eHb JKECTKHE TPeOOBAHHUS:

1) MHCTPYMEHT JOIKEH OBITh M3HOCOCTOMKMM M TpOYHBIM. OT/eNbHBIE MHCTPYMEHTHI JIOJDKHBI OOECIIeUMBaTh ONpEIEICHHBIN Harepen
3amgaHHbll npoduab geranu. KOHCTPYKIHS PeXyIIMX HHCTPYMEHTOB NODKHA OBITH TEXHONOTMYHOH M SKOHOMHYHOH. KauecTBO HHCTpyMeHTa,
MOCTAaBIIEMOrO 3aBOJAMH HHCTPYMEHTAIBHOM HPOMBIIUICHHOCTH K HHCTPYMEHTAIbHBIMH IIXaMH MAIIHMHOCTPOUTENBHBIX 3aBOJOB OOBIYHO
pEraMeHTHPYeTCs TOCYAapCTBEHHBIMU CTaHIapTaMH B BHJE TEXHHYECKHMX YCIIOBMH Ha TIPHEMKY WHCTPYMEHTa. B TeXHHYECKHX YCIOBHAX
paccMaTpUBaIOTCS TPeOOBAaHMS K HHCTPYMEHTaM KaK [0 OTHOIIECHHIO K €T0 BUAY, TaK H pa3MepaM, J0IMycKaM, MaTepHary, TBepJOCTH, HCIBITAaHUIO B
pabore, KieiiMeHHI0O M ymakoBke. KauecTBO TepMOOOpaOOTKM KOHTPOIHMPYETCSl MO TBEPAOCTH. TBEPAOCTh HHCTPYMEHTA 3aBHCUT OT pOJa
HMHCTPYMEHTaIIbHOTO MaTepuaina J{jst GhIcTpOpeXyIuX cTajei oHa JoJDKHa ObITh B mpesenax 62...65 e. He 3aBUCUMO OT THIa MHCTpymeHTa. J{ms
MENKUX HHCTPYMEHTOB U3 OBICTPOPEXYIIUX CTalell ¢ IeNbI0 HOBBIIICHNS IPOYHOCTH OHA JODKHA OBITh HA 1...2 en. Hmke. [II1 HHCTPYMEHTOB H3
YIIIEpOMUCTOl 1 JterupoBaHHo# ctamu TBepaocts HRC 59...62. XBocToBUKHM KOHIIEBBIX HHCTpyMeHTOB, Kopiryca — HRC 30...40 en. UaCTpyMEHTHI
TIpH TIPUEMKE JTOJDKHBI OBITh MOIBEPTHYTHI BCECTOPOHHEMY 0CMOTpPY. OHH He JIOJDKHBI HMETh 3ayCEHIIEB, cile/ioB kKopposuu. HenmdosanHble qactn
TIOJDKHBI OBITH YUCTO 00pa0OTaHBI U MPEAOXPAHEHBI OT KOPPO3UH.

Jlnst obnerdeHust ynalaeHHs CTPY)KKH CTpYXKEUHbIe KaHABKU JOJDKHBI OBITh YHCTHIMH U TIAJKHMH. Y HMHCTPYMEHTa CTPYXKKY, KOTOpas
yaanseTcst TPyAHO, KaHaBKM JIOJDKHBI TTONHPOBaTh. LeHTpabHbIe OTBEPCTUS Y KOHIIEBOTO OTBEPCTHS JODKHBI OBITH THIATENbHO 0OpabGotansl. s
OTBETCTBEHHOTO HHCTPYMEHTa (Pa3BepTKH, NPOTSDKKH) IEHTPOBBIE OTBEPCTHS [OIDKHBI OBITh JOBENCHBI M JIODKHBI 00S3aTEIbHO HMETb
IpeJoXpaHUTeNbHbIH KoHyc. OH HeoOXoauM BO H30eKaHHE NPUIHIAHUA CTPYXKKU. MHCTpyMEHT pa3sMarHM4MBaeTCsl TMO0 B MAarHUTHOM IIATPOHE,
Moo B crienuanbHoH Karymke. [1IMoHOYHEIE KaHABKH JIOJDKHBI OBITh TIIATENHHO 00pabOTaHBI M MMETh PAANYC 3aKpYTIICHHS B yronkax. OTcyTcTBHe
3aKpYTJICHHH B Tporiecce TepMOooOPabOTKM — 9TO OCTPHIE YIJIbl, KOTOPHIC SBIAIOTCS KOHIEHTPATOPAMM HANPsHKEHHWH. B 3THX MecTax MOsABIAIOTCS
TpemuHbL. Bee mumnpoBanHbIe TOBEPXHOCTH HE TOKHBI HMETh YEPHOTHI, PJKaBUMHEI U T.J. Pexxymue KpOMKH JOMKHBI OBITH OCTPO 3aTOYEHBI, 6e3
3aBaloB M 3a3yOpuH. IlepenHue M 3ajHMe NOBEPXHOCTH JOJDKHBI YMCTO M Tnajko oruummdosanbl. C yaydIleHHeM KadecTBa NOBEPXHOCTH
TOBBIIIAIOTCSA CTOMKOCTh MHCTpyMeHTa. Ilocamodnbie oTBEpCTHs HAcaJHBIX HHCTPYMEHTOB JOJKHBI OBITH TOYHO M3TOTOBIICHBI M MMETh BBICOKOE
KauecTBO ITOBEPXHOCTH. J|Jis o AepKaHus IPOU3BOCTBEHHON AUCIUILIMHEI TEXHUIECKIMH YCIOBUSIMU YCTAHOBICHBI OTKIOHCHHS Ha TabapUTHBIC
pa3Mephbl HHCTPYMEHTa. DTU OTKIOHEHHS COOTBETCTBYIOT OTKJIOHEHHSIM Ha CBOOOAHBIE pa3Mepbl. Kaxablil mocTaBIseMblil HHCTPYMEHT JIOJKEH OBITh
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cHa0OXKEH XOpOIIO BHIMMBIMH 3HAaKaMH KJICHMEHHs, COOTBETCTBYIOIIME MapKe 3aBOJA-U3TOTOBHTENS. Mapku pexyliero marepuana u
XapaKTePUCTHKU MHCTpyMEHTa. JIJI1 OTBETCTBEHHOTO HHCTPYMEHTA: NOIOSKH, Pe3lOBBIC TOJNIOBKH U Hape3aHUS KOHHYECKHX KOJIEC, MPOTSHKKH
YKa3bIBaCTCs KJIACC UIIM CTENEHb TOYHOCTH, MOPSKOBBIA HOMEP M roj Belycka. [lepen ynakoBKoOil HHCTPYMEHT TINATENIBHO OYHILAIOT M TOKPBIBAIOT
COCTAaBOM, NPEJOXPAHSAIOMINM OT KOppo3uH. MHCTPyMEHT 3aBOpauMBalOT B OymMary W KJIamyT B JCPEBSHHBIH SAIMK. VIHCTpYMEHTHI NMOBBILICHHON
TOYHOCTH: YepBSKH, (pe3bl, ToMOsAKH, meBepsl. Kakaplil ymakoBbsIBaeTCs B OTAENbHYI0 KOpoOKy. Ha kopoOKy HakienBaeTcsl ITHKETKA C yKa3aHHEM
JIAHHBIX O MHCTPyMEHTE (MOAYJIb, YUCIIO 3yObeB U T.J1.). B KOpoOKy m0keH ObITh BIIOXKEH ITACHOPT C YKa3aHHEM Pe3yJIbTaTOB M3MEPEHHUS OTACIbHBIX
3JIEMEHTOB MHCTPYMEHTAa. TeXHHYECKHE YCIOBHS Ha MHCTPYMEHT PEriaMEHTHPOBAHBI B OOIIECOIO3HBIX CTaHIAPTaX, YCTAHOBJICHbI HA OCHOBAHHU
TEXHHYECKUX BO3MOXKHOCTEH CIEMATH3UPOBAHHBIX HHCTPYMEHTAIBHBIX 3aBOJIOB. B MHCTpyMEHTaNIbHBIX IieXaX TPeOOBaHHUS K HHCTPYMEHTY MOTYT
OBITh IOBBIILIEHBI.

B 3aBucHMOCTH OT Xapaktepa 0OpabOTKH U TpeOOBaHUi, IPEABIBIIEMBIX K 00pabaTeiBaeMOi 3aroToBKe, (hopMa, TOYHOCTh U YUCTOTA MOTYT
UMeTh JIOMHUHHpYIOIee 3HaueHHe. Hampumep, Ipu OTAENOYHBIX ONEpalisixX: pa3BepThIBaHME, NPOTATHBaHUE, pe3bOOHapesaHue, 3y00oOpaboTka,
3aTOYKa M JOBOAKA MHCTPYMEHTA. B 3THX cilydasx MPUXOAUTCS MITH Ha CHUKEHUE HPOM3BOJUTEIBHOCTH MM CTOMKOCTH C LIEIbI0 MAKCHMAJIbHOTO
YIOBIICTBOPEHHUs TPEOOBAHHN TEXHUYECKUX YCIOBHUiA. IIpu OOZMPOYHBIX Omepaunysix C dTHMH TPEOOBAHHSAMU HE CUMTAIOTCS. B 3THX yCIOBHSX
3HAUCHHE MMeCT IPOU3BOAUTENBHOCTh M CTOMKOCTH HHCTPYMEHTA. ITpoGieme MPOU3BOAUTENBHOCTH IPH NPOESKTHPOBAHUH HHCTPYMEHTA
HEOOXO/IMMO YJIENATh NEPBOCTENICHHOE BHUMAHHE, T.K. OT 3TOrO 3aBUCHT CEOECTOMMOCTh M3TOTOBJICHHON MpPOAYKUMH. [IpoM3BOIUTENBHOCTE U
CTOMKOCTb PEXKYIEro HHCTPYMEHTA ONpeessieTcss MHOTUMH (akTopamu. OCHOBHBIC U3 HUX:

1) BuI pexxyIero MaTepHana HHCTPYMEHTA;

2) KOJIMYECTBO U JUIMHA PEKYLIMX KPOMOK, YUaCTBYIOIIUX OJHOBPEMEHHO B IPOLIECCE PE3AHMS;

3) 00BeM CTPYIKEUHBIX KAHABOK;

4) KOHCTPYKI[IOHHBIE ¥ TEOMETPHUYECKHE HICMEHTHI PeXKyIIeil 4acTy;

5) cTpyKKO3aBUBAaHHUE U CTPY’KKOJIOMaHHE;

6) OXJIaXIEeHUE HHCTPYMEHTA B IIPOLIECCE PE3aHusl.

Ot 5TuX (aKTOPOB 3aBUCUT BEIOOP pexkuMa pe3aHusl. 11X 3THX (pakTopoB HaHOOIBIIYIO POJIb UIpaeT MaTepHal PEeXyIeld YacTH HHCTPYMEHTA.
TloBbleHHE CKOPOCTH pe3aHMsl HPH NMEPEXOAE OT YrIEPOJUCTBIX CTalell K OBICTPOPEXYIIMM M OT HMX K TBEPJBIM CIUIaBAM XapaKTEpHU3yeTcs
CJIE/IYIOUIMM COOTHOIICHHEM (IIPUHUMAETCSI CKOPOCTh Pe3aHus yriepoaAnCThIX cTajiel 3a 1):1: 4,5 : (16...25).

Hukaxkoit npyroii ¢pakTop He MOXKET KOHKYPHPOBATh C MATePUAIIOM PEXYINeH YacTH B JIelie TOBBIIICHHS IPOM3BOJUTEIFHOCTH TPYIa.

MarmmHHOe BpeMsl TOUCHUS:

Z n 7 zD h

t 100 VS, t
]I Z — JUTHHA TIepeXoa;

S — nogaua MM/00;

N — 4yucio 060pOTOB B MUH.;

h — mpumyck Ha 06paboTKy;

t — rmyOuna pe3anus;

V — CKOpOCTb pe3aHus;

D — nnamerp;

S z . nojaya Ha 3y0

JUiist yMeHbIIeHHsT MAIIHHOTO BPEMEeHH HE00X0IMMO YMEHBIINTD JUIHHY rpoxoza L, muamerp D, npumyck Ha o6pabotky h, mmbo ysennauts S
uiM Sz, 4nciio 3yObeB Z, CKOPOCTh pe3anus V U TiyOHHYy pe3aHus t myTeM AeIeHus Ha OTJCIbHBIC YHaCTKH.

I1pu Besikoit 00paboTke pe3anueM 00beM CHATHS MpeabsBisieTcs npumyckoM. Hamgo crpemntses k cHaTHIO npumycka 3a | npoxox. Eciu 910 He
BO3MOXKHO, TO MOXKHO NIPHMEHHTH MHOTOPE3IOBYIO HAJaJKy XOPOIIHX PE3IOB, MOXHO JOOHUTHCS ITyTeM pa3leNeHNs BCEro NMPUITycKa Ha JBE N
0oJiee 4aCTH CIUIOLIHOTO, OTAEIEHHOrO 3yObSMH OHOTO U TOTO K€ MHCTpyMEHTa. Pa3nuyHble roioBku At 00padoTku orBepcrtuii. [locne BriGOpa
TIyOMHBI pe3aHus 3a7aya COCTOMT B TOM, 4YTOOBI HaWBBIrOAHEe 00pabOTAaTh,TO €CTh OCYILECTBUTH CHSATHE METAJUla NMPH YCIOBUHM O0ECTeYEeHHS
TpeOOBaHMH 3aJaHHsI TEXHUUECKIMH YCIOBHSIMH B OTHOIIEHHN KayecTBa M CTOMMOCTH 00paboTkH. V3 Tpex dakTopos: riryOHHa, moaada, CKOpOCTs, t
OKa3blBaeT HauOOJbIIIee BIMSHIE Ha IOBBIIICHUE TPOU3BOAUTEILHOCTH, II09TOMY HEOOXOMMMO B IIEPBYIO O4Yepe/b YCTAHOBUTH IIyOUHY pe3aHus,
3aTeM Iojady, a y’Ke 3aTeM YCTaHOBHUTb CKOPOCTh pe3aHus. Yarie BCEro st MOBBIMICHUS NPOM3BOAUTEIFHOCTH HCIONB3YIOT CKOPOCTh PE3aHUs B
CBSI3H C TeM, UTO IIyOMHA pe3aHusl ¥ I10Java BIMSIOT Ha IIEPOXOBATOCTH IOBEPXHOCTH.

VBenuueHne JUIMHBI aKTHBHON YacTH PEXYIMX KPOMOK HHCTPYMEHTA, OJHOBPEMEHHO YYaCTBYIOIIHX B PabOTe M KOJIHYECTBO MX MPUBOJUT B
3HAYUTEIBHONW CTENECHH K IMOBBIMICHUIO MPOU3BOJUTENBHOCTH TpyjAa. Kak MOKa3bIBacT HCTOPHS PA3sBUTHS WHCTPYMEHTA, BCE NPOTPECCHUBHbBIC
HMHCTPYMEHTHI 00€CIIEUHBAIOT BBICOKYIO IPOU3BOIUTENBHOCTL OJarofapsi MCIOJIB30BAHHUIO OOJBIIOrO KOJHMYECTBA PEKYIIHX KPOMOK MM 3yObeB,
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OJIHOBPEMEHHO YYacTBYIOIMX B Ipomecce pesanns. C yBelMdeHWEeM dmcia 3yObeB Ul MHOTO3yOOTO HMHCTpyMEHTa MOBbImtaercs MM p
yMeHbIIaercst BpeMsi obpaborku. IlpomsBommrensHocTh pabotsl B 20 pa3 Gombme. Ilpu 00paboTke TpymHO 0OpabaThIBaeMBIX MaTepHAIoB
NPUXOIUTCS MATH HA CHI)KEHHE PEXYIIUX, MOITOMY NPOU3BOIUTEILHOCTh BO3MOXKHA C NMPUMEHEHHEM HHCTPYMEHTa C MAKCHMAJIbHBIM YHCIOM
3yObeB.

Tema 1.3. MaTepuaJibl, NpuMeHsieMble /11 PEKYIIUX HHCTPYMEHTOB (JIeKIus-AucKyccus 8yac.)

Ma‘repuanm, TIPUMEHSAEMBIC I U3TOTOBJICHUS PEXYIINX HHCTPYMEHTOB

pa3aensioT Ha 3 GOJIBIIHE TPYIIITBL:

1.Meranniueckue pexyle MaTeprasl (YriIepoaucThle HHCTPYMEHTAIbHBIC CTANIN: TBEP/IbIE CIUIABBI; JISTHPOBAHHBIE CTAJIH; OBICTPOPEKYIIHE
CTasHn).

2.Hemerammnueckue pexXymue Marepualibl (eCTCCTBeHHHe H  HCKYCCTBCHHBIC aJIMasbl, aGpaSHBHLIe MaTte€puaibl, KOMIIO3HUTBI,
MHUHEPAIOKEPAMHKA).

3.IIpomexyTouHble (METaIIOKEpAMUIECKHEe MaTepHaIbl (KEPMETEHI)).

Tlo CPaBHCHUIO C KOHCTPYKIMOHHBIMU MaT€pHaIaMH, K MaT€puallaM PEXYIIET0 MHCTPYMEHTA NPEABABIISAIOTCSA 0oJiee BBICOKHE TpeGOBaHHﬂ.
DTO O0BSACHSETCS TEMH YCIOBUSMH, B KOTOPBIX paboTaeT MOBEPXHOCTh MHCTPYMEHTa B Mpolecce pe3aHus. B mpoiecce pe3aHus Ha KOHTaKTHBIX
TOBEPXHOCTAX HMHCTPYMCHTa Pa3BUBAIOTCA BBICOKHME KOHTAKTHBIC HAIIPSKEHUA, CIIOCOOHBIE TNpeBbIIATH B 100-200 pa3 yAenbHOE NaBJICHHUE B
OOBIYHBIX JETaJIIX MalluH. PaGouast TIOBEPXHOCTh MHCTPYMEHTA MMOABEPra€TCss UHTCHCUBHOMY Harpe€BaHUIO U U3HOCY. Bosbiioe konuuecTBo Teria
KOHIIEHTpUpYeTCss Ha pexymmx kpomkax (t = 600-900 rpamycoB, a mHOrma Beimie). [Ipu TakuxX YCIOBHSIX MPOIECC PE3AHUS METAIUIOB MOXKET
3(i)q)eKTHBHO OCYLIECTBJIATBECA JIMIIb B TEX ClIy4dasX, €CJIU MaTepHual pe)Kymeﬁ JacTH MHCTPYMEHTa 6y}1€T OGJTaZ[aTL OIPEACIICHHBIM KOMIIJIEKCOM
CI)I/I3I/IKO-MCX6.HI/I‘-ICCKI/IX cBOMCTB. OCHOBHBIMH TI0Ka3aTeJIsIMH, 110 KOTOPBIM, OCYIIECTBIIACTCSA Ka4€CTBO NHCTPYMEHTAJIBHBIX MAaTEPUAJIOB ABJIAIOTCA:

- TBEPZIOCTS;

- IPOYHOCTH MPU CKATHHU U CFI/IGG;

- yJapHas BSI3KOCTb;

- KpaCHOCTOﬁKOCTL;

- ropsiyas TBEPIOCTh;

- CJIMIIAEMOCTb;

- TEIJIONPOBOAHOCTD

- M3HOCOCTOHKOCTB;



- 00pabaThIBAEMOCTb;

- CTOMMOCTb.

TBepocTh — 0AMH M3 Hambolee BaXHBIX MokasaTened. C BO3pacTaHHMEM TBEPIOCTH PEXYIIEH YacTH IMOBBIMIACTCS €0 M3HOCOCTOHKOCTb.
WHcTpyMeHTalbHBIE MaTepHallbl HIMEIOT BBICOKYIO TBEPJOCTD, JIydllle NUTU(YIOTCS U COXPAHSIOT 3Ty TBEPAOCTh MPH BBICOKUX CKOPOCTSAX PE3aHUSL.
YeM BBIIIE TBEPAOCTh HHCTPYMEHTAIBHOTO MaTepHaa, TEM MEHBIIE BIUSHAC OKa3bIBACT CKOPOCTH PE3aHMs Ha CTOMKOCTh HHCTPYMCHTA.

Tab6auia 1. TBepOCT HHCTPYMEHTAIBHBIX MaTepuajioB o Pokseny

HRA 79 -89 OBICTPOpEKYIINE
HRA 87-92 TBEp/IbIE CIJIaBbI
HRA 93 MHHEPaJIOKepaMUKa

KpacHOCTOHKOCTH U ropsiyasi TBepJOCTb XapaKTepU3YIOT 2 BaKHEHIINX MoKa3aTelss KayecTBa HHCTPYMEHTAIBHOTO MaTeprana:
1. JlomycTUMYIO CKOPOCTb PE3aHHUsL.
2.  V3HOCOYCTOHYHMBOCTB B FOPsYEM COCTOSTHHU
Tabmuma 2 Temmeparypa KpacCHOCTBHKOCTH

VIIepoaucThie HHCTPYMEHTAIbHBIC CTAIN 275°
JlernpoBaHHBIe HHCTPYMEHTAIBHBIE CTAIN 350°
BricTpopexymue cranu 600°
TBepubie cruiaBbl 700° —900°
MuHepaliokepaMHuKa 1200°

HRC

200 400 600 7o

Puc. 1. 3aBucUMOCTb TBEPIOCTU OT TEMIEPATYPbI

ITpo4yHOCTS HMHCTPYMEHTANBFHOTO MaTepHana OKa3blBaeT BIMSHHE Ha CTOMKOCTh pEXyIlero HWHCTpyMeHTa. HemocTaTouHas NpOYHOCTH
IPUBOJUT K MPEKAEBPEMEHHOMY Pa3pyLICHUIO 10 HACTYIUIEHUS U3HOCA, OCOOEHHO AJI1 HHCTPYMEHTOB OOJIBLIIOTO CEYEHHs MM TOHKOTO JIe3BHs, a
TaKoKe 11 MHCTPYMEHTa, paboTAalOIEero MpH GOJbIINX JUHAMHYIECKUX HArpy3Kax.

TepMmudeckne CBOWCTBAa OKa3bIBAIOT OINpECICHHOE BIMSAHHE HA IPOLECC pe3aHus MeTauioB. K HHMM OTHOCATCA: TEIIONPOBOJHOCTB,
TEIIOEMKOCTh, KOI(MHUIMEHT TEIUIOBOro paciumpenus. TeronpoBoIHOCTh

ITpo4yHOCTH MHCTPYMEHTANIBPHOTO MaTepHana OKa3blBaeT BIMSHHE Ha CTOMKOCTb pPEeXyllero MHCTpyMeHTa. HemocTaTouHass MpOYHOCTH
MIPUBOJUT K MPEXKIECBPEMEHHOMY Pa3pyLIEHHIO O HACTYIUICHHS M3HOCA, OCOOCHHO JUISI HHCTPYMEHTOB OOJBINOrO CEUSHUs MM TOHKOTO JIE3BHUS, a
TaKoKe I HHCTPYMEHTa, paboTAaIOIEero MpH OOIbIINX JUHAMHIECKUX Harpy3Kax.

Tepmudeckue CBOMCTBa OKa3bIBAIOT ONpEAENCHHOE BIMSHUE Ha IPOIECC pe3aHHs MeTamoB. K HHMM OTHOCATCS: TEIIONPOBOJHOCTD,
TEIIOEMKOCTb, K09 (OHIMEHT TEIIOBOTO PAaCcIIUPeHNs. TeIIonpoBogHOCTS BakHa. OT Hee 3aBUCUT KOJIMYECTBO TEIUIOTHI, paclpeenseMoil MexXIy
PeXyIIUM HHCTPYMEHTOM, 00pabaThiBaeMON JeTanblo U CTPYXKKOH. UeM BbllIe TEIIONPOBOJHOCTh MHCTPYMEHTATLHOTO MaTepHala, TeM Jydile
OTBOJUTCS TEIJIO OT PEXKYIIUX KPOMOK HHCTPYMEHTA, TeM MEHbIIe OIIACHOCTh 00pa30BaHMs MHKPOTPEIHH IIPH Hamaiike U 3aKaJke.

KoaddunueHT TemmoBoro pacuimpeHus okasslBaeT CYIECTBEHHOE BIMSHHE Ha KaYeCTBO HAMalKky IIacTHHOK. Eciy ko duimenT terosoro
pAcCIIHPEeHUs] JepHKaBKH U PeXyIlel MIIaCTUHKU OTAMYAIOTCS, TO BO3/Ie HANaiKu OKa3bIBAaIOTCS, KOTOPbIE MPUBOAAT K MUKPOTpPELINHAM, a HHOTJA U K
Ppa3pyLICHHUIO.

CrumaeMocTh — 3TO CIIOCOOHOCTh PEXYIIEr0 MaTepHalia CBapHBaThCS C YaCTUIAMH 00pabaThIBA€MOTo MaTepHana moj| JeiCTBIeM BBICOKHMX
TeMIepaTyp U yAeNbHBIX JaBieHuil. CIMIaeMocTh MPUBOJUT K YXYAIIEHHIO 0OpaOaThiBaeMOW MOBEPXHOCTH, IOBBIMIAETCA TeMIepaTypa U
CHIDKaeTCsl CTOMKOCTh HHCTpyMeHTa. B mpomuecce pezanust 3aiH1e U IepeIHUE TOBEPXHOCTH MOABEPTaloTCs HHTeHCHBHOMY u3Hocy. Ilox meficTBueM
u3MeHsiercst popMma H pa3Mepbl KpOMOK. YeM MeHbIIIe CHAIIMBAETCS, TEM BBIIIE KauecTBO.

Texunonornynoctb. O6padaTbiBaeMocTh. CTOHKOCTS.

YrnepoaucTble HHCTPYMEHTAIbHbBIE CTaIU

Bricoxokadectennsle cramm 'OCT1435-74

Mapku: V7A, Y8A, Y8I'A, Y9A, V10A, YV11A, VI2A, Y13A

Yem Oonble yriaepoaa B yriiepoOAUCTOH MHCTPYMEHTAIBHOU cTaiy, TeM Xpymnye ctanb. Camas xpynkas — Y13A. C MEHbIIUM COAEpKaHUEM
00J1a1a10T MEeHbIIEH TBEPIOCTIO. Y IapHBIH HHCTPYMEHT W3TOTABJINBAIOT C MEHBIINM COZIep)KaHueM yriepoaa: Y8A, YOA. HanmmibHUKH, METYHKH,
cBepia (0e3 yapHBIX Harpy30K) M3TOTABIMBAIOT U3 CTAJH C OOJIBIIUM COZICpKaHUEM yriiepoaa. HanmunbHUKK H3roTaBIMBaloOT U3 cTamu Y 13A.

T'OCTowm npenycmotpeno 10 mapok. Haubonee yacto npumenstorcs cranu 11XB i M3roToBIEHUST METYUKOB M . PEXYIIMX HHCTPYMEHTOB
¢ ceuenneM 10 30 mM. 3akanuBaercs B ropsaux cpepax. Cranp 9XC mUpOKo NPUMEHsIETCsl IPH U3TOTOBICHHHU CBEPII, Pa3BEPTOK, (Gpe3, METUHKOB,
mamek. OnHako 9XC rMeeT MOBBINIEHHYI0 YyBCTBUTEIBHOCTD K 00€3yTIepOXXUBAHUIO, YTO HEOOXOAUMO YUUTHIBATH MIPU TEPMHYECKON 00padoTKe.

Xpomo-donsppamo-mapranuessle  cranu — XBI'. M3 3Toi cTanum M3roTaBiIMBarOT MHCTPYMEHTHI OOJIBIION JUIMHBI, HEOONBIIOTO CEYCHHMS:
HPOTSDKKH, pa3BepTky, cBepia. CTallb He CKJIOHHA K TOBOJIKe pH TepMooOpadoTke. d / | — HeGosbiras BenmmuuHa, T.¢. d<l Bo MHOTO pas.

XBCT — cranbs npumeHsiercst MHOrAa. TexHuueckue yciaoBus Ha npreMKy periameHtupoansl [OCTom. KpacHocToiikocTs = 325 rpaaycos.

JlerupoBaHHbIE HHCTPYMEHTAIbHBIE CTANU MPUMEHSIOTCSA UL U3TOTOBICHHS HHCTPYMEHTOB, PabOTAIONIMX BPYYHYIO, THOO C HEBBICOKHMH
CKOPOCTSIMHU PE3aHUs.

JlerupoBaHHbBIE HHCTPYMEHTAIbHBIE CTAIN

JlerupoBaHHBIe HHCTPYMEHTATbHBIE CTATN MOKHO PA3IENIUTh Ha 2 TPYIIIIBL:

1) cranu HersyOOKO# IPOKAIMBAEMOCTH;

2) cranu riyOOKO# MPOKAITHBACCMOTH.

T'OCTowm npenycmotpeno 10 mapok. Haubonee yacto npumenstorcs ctaiu 11XB 11 H3roToBIeHNUs METYUKOB U JIp. PEXYIIMX HHCTPYMEHTOB
¢ ceuenneM 10 30 mM. 3akanuBaercs B ropsaux cpepax. Cranp 9XC mUpOKo NPHMEHsIETCsl IPH U3TOTOBICHHHU CBEPII, Pa3BEPTOK, (pe3, METUHKOB,
mamek. OnHako 9XC uMeeT MOBBINEHHYI0 YyBCTBUTEIBHOCTD K 00€3yTIepOKUBAHUIO, YTO HEOOXOAUMO YUUTHIBATH PU TEPMHUIECKON 00padoTKe.

Xpomo-Bonb(ppamo-Mapranuessle  ctaau — XBI. M3 3Toii cTanyM M3roTaBIMBAalOT MHCTPYMEHTHI OOJBIIOI JUIMHBI, HEOONBIIOTO CEYEHHS:
HPOTSIKKH, pa3BepTky, cBepia. CTalib He CKJIOHHA K TOBOJKE pH Tepmoobpadotke. d / | — HeGosbias BennunHa, T.¢. d<l Bo MHOTrO pas.

JlerupoBaHHbIE HHCTPYMEHTAIbHBIC CTANU MPUMEHSIOTCS UL M3TOTOBICHHS HHCTPYMEHTOB, PabOTAIONIMX BPYYHYIO, THOO C HEBBICOKHMH
CKOPOCTSIMU PE3aHUsL.

BricTpopexyIinue HHCTPyMEHTaIbHBIE CTAIH

XpoMo-BOIb(pPaMOBBIE CTATU C COAEpKaHHEM Bombdpama >6% u xpoma oT 3,8% 1o 5% OpPHHATO HA3BIBATH OBICTPOPEXYIUMH. P —

opIcTpopexcymue. KpacHOCTOHKOCTE OBICTPOpPEXYIIUX HHCTPYMEHTANbHBIX cTanei mocturaeT 600...650 rpaxycoB, HOITOMY HHCTPYMEHTEL,
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M3TOTOBJICHHBIC U3 3TOM CTANM MOTYT pabOTaTh C MOBBILICHHBIMH CKOpOCTAMHU. OHH HaXO#AT HauOoJbllee IPUMEHEHNe U3 Beex craneil. Hanbomee
OCHOBHOI HHCTPYMEHT H3rOTaBIMBAIOT U3 OBICTPOPEIKYIINX HHCTPYMEHTAIBHBIX CTAICH.

BricTpopexyIine HHCTPYMEHTaIbHBIE CTAH TOJPA3/ENIeT Ha 2 TPYIIIbL:

1.cTa HOpMaJIbHOH NPOM3BOUTENBHOCTH;

- Bonb(pamoBeie cranu: P18, P12, P9;

- BOJb(pamMo-MonrbaeHoBbIe cTamu: P6MS, POM3.

2 rpynmna (CTaju MOBBILIEHHOH POU3BOAUTEIBHOCTH):

- Bonb(pamo-BaHaueBble ctamn: P18®D2, P14d4, PODS5

- BoJb(ppamo-BaHaaieBbie kodansToBbie: P18K5D2, P10K5d2, P10K5DS

- Bosb(pamo-MonubaeHoBbIe KobanbToBbIe: POKS, POK10, POMSKS, P9M4KS.

P18 — myumas crans: HRC 62...65 exunun, xopomo numdyercs. P12 u P9 ucnons3yercs 11 9ucTOBOI 00pabOTKH.

P6MS u P6M3 — tonbko B HoBoMm I'OCTe.

ITo pexymum coiicteam POMS5 Gimska k P18, HO OHa CKIIOHHA K 00€3yriIepo)KUBaHUIO ¢ HAJIMYMEM OOJIBIIOro KojryecTBa kobanbra. POM3
MeHbIIIe 00e3yTIIepoKUBaeTCsl U HaXOAUT OoJbIliee IPHIMEHEHNUE, YeM IepBast.

Crany HOBBIILICHHOH MPOU3BOJUTEIBHOCTU NIPUMEHSIOTCS 3HAUMTENIbHO pexke. OHU NpeHa3HAauYeHbI 111 PabOThI B CIeU(UUECKUX YCIIOBHSX.
JlerupoBaHue BaHaaMs IO3BOJIAET IIOJIYYUTh BBICOKYIO KPACHOCTOMKOCTh W HM3HOCOCTOMKOCTb. Y HEKOTOpPBIX BaHAIMEBBIX CTaJled BBbIILIE
KpacHOCTOHKOCTs Ha 10...25 rpamycoB. Ho 3TO 3aBHCHT OT NIpaBHIBLHOTO BeAEHHUs mporecca 00paboTku. K TeXHOIOrmueckMM HegocTaTKaM
BOJIb(paMo-BaHAAUEBBIX CTAJlel OTHOCATCS: Xyauwas uurpyeMocTs o cpaBHeHHIO ¢ P18 u ponbdhpamo-kodansToBeIX cTaneii. [Ipu BeIOOpe Mapku
CTaJIi P U3TOTOBJICHUH PEXKYLIEr0 HHCTPYMEHTA HEOOXOAUMO YUUTBIBATh, YTO OHH 00ECIICUHBAIOT yITy4lIeHHEe MeXaHn4eckoi 0opaboTku B 1,5...3
pasa, oHH (G PEKTUBHEI B TeX CIy4asX KOrja NPHXOJHUTCS CHUMATh OONbIIe CTPYXKH. IIpu MenKoil cTpyxke oHH He 2 ()eKTUBHBL.

BBenenne B coCTaB OBICTPOPEXYLIMX CTayieil KoOajabTa MO3BIMIO IOBBICHTH TEIUIONPOBOAHOCT U CONPOTHUBIECHHE ILIACTUYECKON
nedopmanuu. IloBpimaer TBepaocth crtami. Hemocratok — xymmas mnutndyeMocTs mo cpaBHeHHIO ¢ P18. DddekTHBHOCTh MpUMEHEHUs
KOOAJIBbTOBBIX CTaJeli 3aBHCHT OT:

1) kauecTBa TepMOOOPAOOTKH;

2)  BBIIEP)KMBAHHS PSKUMOB 3aTOUKH U JIOBOIKH.

VIX peKkoMeHayeTCs! IPUMEHAT 111 H3TOTOBIICHNS] HHCTPYMETOB, NIPeAHa3HAYEeHHBIX I 00pabOTKH HEepIKaBEIOIHX, )KapOIPOHEIX THTAHOBBIX
CITaBOB B YCIIOBHSIX HEIIPEPBHIBHOTO PE3aHHsI, BUOPALMH U IIOXOT0 OXJIAXKJCHHS.

Bosbhpamo-BaHaaneBo-KOOATBTOBBIE CTAMH MPUMEHSIOTCS HpH 00paboTke TpyAHOOOpabaTeiBAEMOro MarepHana, TOYCHHH ayCTeHHTHBIX
cTaJieif, a TakKe IpH 00pabOTKe KAapOIPOUYHBIX M HEPKABEIONINX CTaJeH.

Bynymiee npuHaUISKHT OBICTPOPEXKYIIHM cTaysiM. CyIIeCTBYeT IIBEACKMH METOZ MOJIydeHHUs cTamd. [ImaBsaT cTayib cpeny aproHa, a IoToM
PACMBUIAIOT U IMOJNYYAl0T MOPOIIOK, ero COOUPAIOT, CIPECCBBIBAIOT, MPOKOBhIBaIOT. Pesymbrar — HRC 60...70 ex., paborator mpu T=600...700
TpagycoB

TBepable cruIaBel

Bce npoune HMHCTpyMEHTallbHbIE MaTEpHallbl BHITECHAIOTCS TBEPIABIMH CIUIABAMH, 3TO OOBACHAETCS HX BBICOKOH KPAaCHOCTOMKOCTBIO U
MOBBIIIEHHON MIPOU3BOUTEIEHOCTHIO

Bce TBepable CIIaBBI MOKHO Pa3OUTh Ha 3 TPYIIIBL:

1. Bounbsdpamo-kobansrosie crutasl BK3...BK15 (11 mapok).

2.  Bonbdppamo-turano-kodansroBeie TSK10... T30K4 (5 mapok).

3. Bonb(paMo-THTaHO-TaHTAJIO-KOOAIBTOBBIC.

TBepaple cruiaBel paboTalOT ¢ BhICOKHMEH Temmeparypamu pesanust (800...900 rpaaycoB) u, Kak HpaBuio, oHH Oonee d()GHEKTHBHBI IO
CPaBHEHMIO C OBICTPOPEXYIIMMH CTAISIMHU, T.K. IIPH IIPaBHIBHON JKCIUIyaTallUd MOXHO obecrieunth MeHbIMIT pacxox BKTK. MsrorasnmBarorcs
TBEPJIbIE CIUIABBI U3 MEIIKO3EPHUCTHIX TBEPBIX MOPONIKOB. OHH HCHONIB3YIOT COYeTaHHe KapOnIOB, THTaHa, BOJb(pama, TaHTaJIa U METAJUTHYECKOTO
kobanpTa. TBepable CIUIaBbl He NIPHHUMAIOT 3aKAJIKH U MOYTH He TEPSAIOT TBEPAOCTU B IPOIECCE Pe3aHMs NpU paboTe ¢ OOMBIIMMU CKOPOCTSIMHU.
TBepabIe CIUTaBBI IPUMEHSIOTCS B BHIE INIACTHHOK, KOTOPBIE KPEISTCS Ha JIepyKaBKaX HHCTPYMEHTA.

VIMeroTcs 1eNbHbIe TBePIOCIUIABHBIE HHCTPYMEHTHI. [Ipon3BoanTenbHOCTE 10 10 pa3 BhImie, 4eM Y OOBIYHBIX HalaifHBIX HHCTPYMEHTOB.

BK — TBepable cmiaBbl IpH 00pabOTKe MaTepualoB, JAIOMIUX CIHBHYIO CTPY)KKY, OBICTPO H3HAIIMBAIOTCS, Ha IMepeiHell MOBEPXHOCTU
oOpa3yeTcsl JIyHKa U OHa BhIKpammBaercsi. BK — TBepiple CIUIaBBI clemyeT NMPUMEHSATH HpH 00pabOoTKe XPYHNKHX MaTepHaloB, NAIOIINX CTPYKKY
(ayryH, 6poH3a u 1p.)

KapOupl THTaHa MMEIOT BBICOKYIO TBEPAOCTh U M3HOCOCTOWKOCTh. [ToaTomy BTK cruiaBsl cienyer npuMeHsATh IpH 00paboTKe MaTepHaos,
JIAFOIINX CBUBIIYIOCS CTPYKKY (CTalb | JIp.).

BTTK cmiaBsl DpHMEHSFOTCS B OCHOBHOM JUISL YCJIOBHH 0Opa®OTKH, IS CHATHs OoibIuoil cTpyxku. IIpumensiorest penko. Yem Gonbine
KobanbTa, TeM oH Bszue. Ecte BK3 u BK15.

BK3 paboTaeT ¢ BEICOKMMHU CKOPOCTAMH 0€3 TMHaMHuIecKrX Harpy3ok. BK15 — npu quHaMnaecknx Harpyskax (OKOBKH, OTIIMBKH).

T5K10: TiC - 5%; Ko - 10%; 85% - BC.
Tlocnennee Bpemsi Hay4HbIE YUPEKICHUS 3aHUMAINCH YIy4IIEHUEM CBOWCTB TBEPABIX CIUIaBOB. B cBsi3u ¢ aTum nossuiucs BK10M; BK100OM; OM
— 0c000 Menkoe 3epHO. M — MeTKoe 3epHO; UMeeT Ooliee IIOTHYIO CTPYKTYpy M OoJiee BEICOKHE PEXyYIIIe CBOHCTBA.

ITo ISO Bce TBep/bIE CTUIABBI B 3aBUCUMOCTH OT 00pabOTKM MaTepyala M BU/a CTPYXKKH pa3JIeNieHbl Ha 3 TPYIIIBI:

P — 1 rpynna, npeqnazHayeHa it 00pabOTKU pe3aHieM METAIUIOB, AAOIIUX CBUBILYIO CTPYXKY (CTalb, CTaJbHOE JIUTHE, KOBKUIM YYTyH).

K — 2 rpynma. OTtHOcsTCS cIUIaBbl JiIs oOpabOTKM MaTepHaloB, JAIOLNIMX HPEPBIBUCTYIO IPOOJEHYIO CTPYKKY (Cepblii 4yryH, LBETHBIC
METaJlIbI).

M — 3 rpymna. CrooJa OTHOCSTCS CIUIaBBI, TpeIHAa3HAueHHbIE Ui 00pabOTKM TpyAHOOOpabaThIBaeMbIX MAaTEPHAIOB (KapOIpPOYHBIX
HEpP)KaBEIOIIHX CTalleH, YyT'yHOB).

IpyTku NpUHATO OKPAIIMBATh B pasHble 11BeTa: P — cunmii net, K — kpacHbli, M — jxenThIi.

Kepamuueckue TBep/ble MaTepHAIIBI

B 1932 roxy B Jlenunrpane Ha ¢paphopoBoM 3aBoje NPHMEHEHBI pe3lbl U3 KOPYHIA I KepaMHYecKHx nonygadpukaros. B 1939 roay B
ToMcke OBLIH C/IeNIaHBI TOMBITKY IPUMEHEHHUSI MHHEPAJIOKEPaMUKH JUIsl 00pabOTKH METAJUIOB B ITOAOTPETOM COCTOSTHUH. ONBITH OBLIH HeyqauHbl. B
1951 rony cosmana pexyuias muHepanokepamuka McaebiM. [IpumMensiercs oxna mapka — [IM332. Jng ee M3roTOBJIECHHS HCHONB3YIOT KOPpPaKC,
TieperuIaBIeHHyI0 OKUCh amoMuHms. 1IM332 umeer tBepmocts HRA 91...95 en. Dtor matepuan coxparser pexymue cBoiictBa mpu T=1200
rpamycoB. [IpumensieTcst Ui H3rOTOBJICHUS HHCTPYMEHTa, paboTarOIIEero MpH BEICOKMX CKOPOCTAX pe3aHus 6e3 yaapa.

W3roTaBnuBaloT KepaMUIECKUe IIIACTHHKH ABYMsI METOJAMH:

1. T'opsiaee auThe MOA TaBiIeHHEeM (IIUTHKEPHBIH METO).

2. IIpeccoBanue MOPOLIKOB.

1. Ilpu mepBoii Tex. cXeMe IMOArOT. HMCXOJ. IMOPOIIKOB MPOU3BOAAT B ILIAPOBOM MenmbHHUIE. [IpoM3BOAAT CTajdbHBIMH Inapamu. I[lpu
HocieyoneM TpasieHuu nopoka 3...10% pacrsopom (HCI B Boze). T'opsidee nuTbe 0OpasiioB MPOU3BOMIT CIEAYIOMEM OOpa3oM: MOPOLIOK,
HarpeTbiid 1o 300 u oxnaxieHHsld 10 150 B pacruiaBieHHyro cBssyromyto Maccy npu T=80...90. B cocraB cBssyromieit Maccsl BXOIUT 94%
mapaduHa U 6% MUENMHOro Bocka. IlodydeHHYI0 MacCy CMEIIMBAIOT M IIOMYy4YaloT HUIMKep (IMTeiiHylo Maccy). OTy Maccy MHOABEpraioT
BaKyyMHPOBAHHIO, 3aJIUBAIOT B CTAKaH JUTEIHOro aBTOMAaTa M IIPOU3BOAAT MOJ AaBJICHHEM 5...8 aTM. Y IaJleHHe CBSA3KH IPOM3BOAAT B 2 sTana. Ha 1-
M dTane 00pa3sibl MOMEINAOT B CYLIMIBHBIN Ikad, rae BeiaepxuBatorT npu T=900...1100. OxoHYaTenbHOE CIEKaHUE IUIACTHH MPOU3BOMAAT MPU
T=1720.

2. Bropas Tex. cxeMma 3aKIIOYaeTcs B CIEMYIOIIEM: IONyYEeHHBIC HCXOJHBIC MOPOIIKH CMEIIMBAIOT ¢ IutacTHdukaTopoM (4...5% pactBOp
Kay4dyka B OCH3HMHE), HOTOM MOPOIIOK BhinepxkuBatoT npu T=100. IIpeccoBanue miacTHH MPOM3BOAUTCSA HA THAPONpPECCAX C YACIbHBIM JaBICHUEM



Ay 2
700...800 ea/fi . Manee mpomsBogutest cymka mpu T=100...110. BeicymeHHbIe IUIACTHHKH HOABEPraloTCs MpPEIBAPUTENBHON HIIH(OBKE,
notoM cnekatores rpu T=1700...1760. B pe3ynbTate criekaHus ycajka INIACTHH cocTaBlsieT 10 25%.

Croco6 ropsaero MUThst UMEeT Psil IPEHMYIIECTB Iepel IPEeCCOBaHUeM: oOecreunBaeTcs: 0oee 0OJHOPOIHAS CTPYKTYpa TOTOBOTO IPOLYKTa,
T.K. OTCYTCTBYIOT JOOABOYHBIC HAIPSDKEHUS. [IpON3BOAUTENBHOCTS P OTIMBKE BBIIIEC YeM IIPU IIPECCOBAHHN.

Kepamunueckue MartepHalibl, UMes BHICOKYIO TBEPAOCTb, 00JaJal0T 3HAYUTEIBHON XPYNKOCTBIO, NPUMEHSIOTCS MPH YUCTOBOM TOYECHUM, HO
MHOTJ[a JJIs YUCTOBOTO (hpe3epoBaHusL.

MeTamiokepaMUUecKie pexyIne MaTepHaIbl

Jle(pUUUTHOCT U JOPOrOBU3HA JISTUPYIOIIMX JIEMEHTOB TBEP/IbIX CILIABOB U HU3Kas MEXaHUYECKasi TBEPAOCTh MUHEPAIOKEPAMHUKH IPUBEIIO K
co3aHUI0 OoJee MEMIEBBIX PEXYIINX MaTepHaloB, TPEOYIOIINX MEHbIIE pacxoja Boiabdpama, kobanbTa, TuTaHa. ONHIMH U3 TaKUX MaTEPHAIOB
SBJIIOTCSI METAIOKEpaMIUECKHe MaTeprabl. 11X MOXKHO pa30HuTh Ha 2 TPYIIIEL:

1. Kepwmertsl, cocTosiiiye U3 OCHOBHOTO 3JIECMEHTa OKHCHM AIIOMHMHMS M MeTalulndeckue cBs3ku (He Oonee 10%), MHa4de MexaHHYecKue
CBOICTBA PE3KO CHIKAIOTCS.

2. OxcuaHo-xapOuaHas kepamuka. OKHCh aTIOMUHUS U KapOUIbI TYrOIUIaBKHX METAIOB (BOIb(paM, TUTaH). MexaHHYecKHe CBOWCTBA He
YXY/LIAIOTCS, COXPAHSIETCSl KPACHOCTOMKOCTD M TEIUIOCTOHKOCTb.

IMpumMeHnsieTcs Ipy HENPEPHIBHOM IIOIYYHCTOBOM M YHCTOBOM TOUYEHHH CTANH, YyI'YHOB, IPU PacTauUBAHHUH, TOKAPHO-KOUPOBATEHOH padoTe,
qicTOBOM (pesepoBaHuy. KepMmeThl He 3aMEHSIOT TBEpAbIC CIUIABBI, OHM HMEIOT CBOIO CIIEIMalbHYIO 001acTh mpuMeHeHus. I[IpenmymiecTBo
KEpPMETOB, 110 CPABHEHHIO C TBEPJbIMU CIUIABAMH HPOSBILIETCS HPU 00pabOTKE CTAIM M YYTYHOB IIPH BBICOKHX CKOPOCTSIX pe3aHus U oOpadoTke
BBICOKOIIPOYHBIX CTaleil.

Tema 1.4. OcHoOBHBbIe NPHHIUNBI MOCTPOEHHSI KOHCTPYKIMH PeKYLUIUX HHCTPYMEHTOB (JIEKIHSI-TUCKYCCHS

8uac.)

Mmuoroo0pa3ue MeTofoB 00pabOTKH MaTepHaloB HA HPEANPUATHAX TPeOyIOT OOIbHIOro pa3HOoOOpasws TUIOB HHCTpyMeHTa. OcoOeHHO
MHOTOYMCIIEH THIIQXX MHCTPYMEHTA Uil 00paboTKM Jeraneil pesaHueM. B nmpakTuke BcTpeyaroTcst pasHOooOpa3Hble BUbI HHCTPYMEHTOB. HecMoTps
Ha M300MIMe U crenuuIecKiHe 0COOCHHOCTH, PEXKYIIHE HHCTPYMEHTBI HMEIOT OONBIIOE KOJIMYECTBO OOIIMX KOHCTPYKTHBHBIX M F€OMETPHYECKUX
JJeMeHTOB. ENUHCTBO reoMerpun oOYCIOBIEHO SJUHCTBOM 3aKOHOB B pe3Ke METAJUIOB. BrineneHne oOIMX KOHCTPYKTHBHBIX DJIEMEHTOB IS
Ka)KJIOr0 MHCTPYMEHTA, aHaIU3 MX C yYCTOM 3aKOHOB Pe3aHHs MO3BOJSCT MPH IPOCKTHPOBAHUHU IPABHJIBHO BBIOPATh MX BEIMYMHBI H TEM CaMbIM
obecreunTh Te TPeOOBAHHUSI, KOTOPBIE MPEABABILIIOTCS K PEXKYLIEMY HHCTPYMEHTY. Kaxaplii pexyIinit HHCTpyMEHT obnazaeTr aAByMst (hakTopamu:

1. cpe3aer JHUIIHHUN MeTaJlI C 3aTOTOBKH (C IPHITYCKOM Ha 00paboTKYy);

2. oopmirsieT 06padaTeiBaEMyIO MOBEPXHOCTD, T.€. 00ECIEUHBACT MPABUIBHOCTH (POPM, TOUHOCTH Pa3MEPOB U 3aJaHHYIO IIEPOXOBATOCTb.

CrnenoBartesibHO, MHCTPYMEHT COCTOMT Kak Obl U3 JIBYX YacTeil:

1. st npeiBapuTeNnbHOI 00padoTKy;

2. OKOHYATEIbHAs, T.€. KaIuOpyromas.

JI100bIME YaCTAMHU PEXYIIETO HHCTPYMEHTA: pexyllas, KaauOpyromas. Y OJHHX HHCTPYMCHTOB 3TH 4YacTH PE3KO BBIPAKCHBI: CBEpIa,
pa3BepTKH, 3eHKepa, METYMKH. Y HEKOTOPBIX HHCTPYMEHTOB PEXKYIIasl U KaIHOpyIOIas 4acTh INpeACTaBIsieT OfHO 1enoe. C TOUYKU 3peHUs YCIOBUS
pe3aHusi TAKHUE YCJIOBHS MCHEE COBEpIICHHBI, T.K. OHM MOTYT pabOTaTh WMIIM KaK YEPHOBBIC MIIM TOJIBKO YMCTOBbIE. Kaskaas cocraBisiomas 4actb
MHCTPYMEHTA BKJIIOYACT PsiJi KOHCTPYKTHBHBIX HHCTPYMEHTOB, IIPEHA3HAYCHHBIX JUIS OJHOH MM HECKOJIBKUX ONpPECICHHBIX (QyHKIHUHA B Iporecce
00paboTKHU pe3aHueM.

K 0CHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTaM OTHOCSIT:

1) 3yObs, Hecylye Ha ceOe PeKyILUE IIEMEHTHI;

2) KaHaBKHY, Ipe{Ha3HAYCHHbIE UIS Pa3pyIICHNS ¥ YHIAICHHUS CTPY)KKH;

3) KaHaJBI IS OXJIAKACHHUS;

4) >eMeHTBI KperIeHUd HHCTPYMEHTA.

OneMeHTHl 0a3 IpH W3TOTOBJICHWH, KOHTPOJII M HEpPeTOYKaX HMHCTpPYMEHTa. ['eoMeTpHs peXyIIMX HHCTPYMEHTOB pasZensiercs Ha:
TeoMETPHUYECKYI0 (POpMY HHCTPYMEHTA, TEOMETPHIECKHE apaMeTPhl PEXKYIHX dIEMEHTOB.

I'eomerprueckas GpopMa 3aBUCUT OT THIIA HHCTPYMEHTA, a TEOMETPHsI PEXKYIIUX HIEMCHTOB XapaKTePU3YeTCs HEPEIHIM YoM , TTIABHBIM

3aJTHIM a , BCIIOMOTATENbHBIM 3aJJHUM YTJIOM a , YIJIOM B TIIaHE , YIJIOM HaKJIOHA PEXyIIeH KPOMKH u 1.1. OCHOBHYIO pOIb B
nporecce paboThl HMeeT PEXYIIHH KIHH ¢ PEeXYIUMH KpoMkaMu. OH 00pa3oBaH IByMs IIOBEPXHOCTSIMH: HepeiHell MOBEpXHOCTHIO, O KOTOPOi
CXOUT CTPYXKKa U 3ajHel, 00pallleHHOi B Tpoliecce pe3anus K 00pabaTbiBaeMoil MOBEpXHOCTH. M3 MOBEpXHOCTEH, TPUMEHIEMBIX A1 0hOpMICHHS
PEXYIINX KPOMOK, OCHOBHBIMH SIBJIFOTCS TNIOCKOCTH, MOBEPXHOCTH BPAIIEHHs, BUHTOBBIE MOBEPXHOCTH. [0BEpXHOCTH BpallleHHs BCTpEYArOTCs B
Tpex ocsX:

1) ¢ obpasymouieil, napamiensHoi ocu BpaiieHus (Pppesbl, pa3BepTKH);

2) ¢ obpasyroleil NpsMOii, HAKIIOHEHHOM MOJ] YTJIOM K OCH BPAILICHHS: YTIIOBbIe (Ppe3bl, KOHNYECKHE Pa3BEPTKH;

3) kpuBonuHeliHbIe 00pasyomme: GpacoHHbIE pe3iibl, pacoHHbIE PPE3BL.

BuHTOBBIE NOBEPXHOCTH 3aHUMAIOT OIHO M3 BAKHBIX MECT NPU KOHCTPYKIMH PEXYIIEro HHCTpyMeHTa. a1 MHOTMX HHCTPYMEHTOB
TIOBEPXHOCTh MCIIONb30BaHA B KAUECTBE OCHOBBI JUIsl 00pa3oBaHMs mpodmuist (pe3sbOOHape3Hol WHCTpYMEHT, YepBsdHbIE (pe3bl). B HekoTophIx
HMHCTPYMEHTAX BHHTOBAsI IIOBEPXHOCTh IPEAHA3HAYCHA JUIS IIOTyIeHNUs XOPOIIEro IepeIHero yIia U COXpaHEeHHs PeXyIIel YacTH MOCIe IepeTOUKH.

Pacnonoxxenue 3yObeB HHCTpYMEHTa yBEIHYMBAET PaBHOMEPHOCTh Pe3aHHs Oiarozapsi HOCTEIICHHOMY BXOLYy H BBIXOZY B 00pabaThIBaeMyIO
noBepxHOCTh. CIIOCOOCTBYET JTydIeMy 00pa30BaHUIO M OTBOIY CTPYXKKH ((pe3bl C BUHTOBBIMH 3yObsIMH, pa3BepTKH). Pacmonoxenue npoduis mo
BUHTOBOH IIOBEPXHOCTH KaK Y KPYITBIX (D)AaCOHHBIX PE3LOB JaeT BO3MOXHOCTH IONYYUTh 3aAHHH yrol Ha HEONArONpHUATHBIX YYacTKaxX, 4TO
UCKJIIOYEHO TIPH KOJIBIIEBOM pacroniokeHuu npoduiisi. OcoOyro posb UTPalOT BUHTOBBIE MOBEPXHOCTH MPU O(GOPMIEHHH OOKOBBIX MOBEPXHOCTEH
3yObeB, 3yOOPE3HBIX TOIOSKOB, YEPBIIHBIX 3yOOPE3HBIX (pe3, pe3loBbIX roloBoK. s Hapesanus dpes ¢ kp. 3yObSMHU COOIIOAAIOT 1Ba YCIIOBHS:

1) GokoBBIE pEXyIIHE KPOMKH O/DKHBI COXPAHHTh HEM3MEHHOI (OpMy NpH H3MEHEHHM IIONOXCHHS HX B IPOCTPAHCTBE, T.€. NPH
HEepeTOUKax.

2) VHCTpyMeHT JOJDKEH MMETh J0CTATOYHBIE 33 HUE YIIIbl Ha GOKOBBIX KPOMKAX, COXPAHSIOLINE CBOIO BEIMYHHY B TEUCHHE BCETO MEpHOA
9KCILTyaTallul HHCTPYMEHTA.

JInst yIoBIETBOPEHUSI BTOPOTO YCIOBHSI OOKOBBIE MOBEPXHOCTU 3yObeB KajKIOTO M3 ITHX HHCTPYMEHTOB O(OPMIIIIOTCS B BHIE BUHTOBBIX
noBepxHocTel. JIr00as M3 BUHTOBBIX MOBEPXHOCTEH JaeT B Pa3lIMYHBIX CEUCHMSX PEXyIIHe KPOMKH, TOBEPHYTHIE OT CBOETO NEPBOHAYAIBHOTO
TIOJIOXKEHHs, HO BCErzia HeM3MeHHO! (opMbl. TUI BUHTOBOIH MOBEPXHOCTH BBIOMPAETCS B 3aBHCHMOCTH OT MHCTPYMEHTAa M €r0 KOHCTPYKIIMOHHBIX
ocobeHHocTeil. [{nsg  3yOOpesHbIX — JONOSIKOB OOKOBBIE MOBEPXHOCTH O(GOPMIISIOTCS B BHJE BHUHTOBOW IOBEPXHOCTH C OJHHMM YIJIOM, HO
HPOTHBOMOJIOKHOTO HAaNPaBIICHNs. BOKOBast ITOBEPXHOCTH PE3IIOBOI TOJOBKH Il KOHHYECKHX KOJIEC C KPUBOJIMHEHHBIM 3yOOM BBIMOHACTCS B BHIE
apXMMEIOBOH CIIMpaIH.

VY uepBsauHBIX 3yOOpe3HBIX (hpe3 OOKOBBIE 3aTHUIOBOYHBIE MOBEPXHOCTH 3y0a O(GOPMIISIOTCS B BHUIE BHHTOBOW MOBEPXHOCTH ONPENEICHHOTO
BHJIa PA3]IMYHbIX TaPaMETPOB B 3aBUCUMOCTH OT BUJIa OCH YepBsKa.

ITpy BBIOOpE KOHCTPYKTHBHBIX H TEOMETPUYECKUX MAPaMETPOB HEOOXOIMMO yUHTHIBATH:

1.TouHOCTH BEIIONHEHHS HOPMBI 00paOATHIBAEMOH ITOBEPXHOCTH;

2.TOYHOCTb TIOJIy4aeMBIX Pa3MEpPOB;

3.xa4yecTBO 0OpabaThIBaEMON MTOBEPXHOCTH;

4.1pON3BOAUTENHHOCTD TPY/A;

5.CTOMKOCTb M B HEKOTOPBIX CIy4asX pa3MEPHYIO CTOHKOCTh HHCTPYMEHTA;
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6.[IPOYHOCTb;

7. TeXHOIOTHYHOCTb KOHCTPYKIIUH;

8. CTOMMOCTB HHCTPYMEHTA.

B 3aBucuMocTH OT XapakTepa oOpabOTKH M TpeOOBaHHH, MPEABIBIAEMbIX K 00padaThIBacMOll 3aroToBKe, popMa, TOYHOCTh U YaCTOTA MOTYT
UMeTh JOMUHHpYIOIee 3HaueHHe. Hampumep, Ipu OTAENOYHBIX ONEpalMsAX: pa3BepThIBaHUE, NMPOTSATHBAaHHUE, pe3bOOHapesaHue, 3y0000paboTKa,
3aTOYKa M JOBOAKA MHCTPYMEHTA. B 3THX cilydasx MPUXOAUTCS MITH HA CHUKEHUE HPOM3BOIUTEIBHOCTH MM CTOMKOCTH C LIEJIbI0 MAKCHMAIbHOTO
YIOBIICTBOPEHHUs TPEOOBAHHH TEXHUYECKUX YCIOBHUiA. IIpH OOZMPOYHBIX Omepanysx ¢ 3THMH TPEOOBAaHUSMH HE CUMTAIOTCA. B 3THX yCIOBHIX
3HAUCHHE MMeCT IPOU3BOAUTENIBHOCTh M CTOMKOCTH HHCTPYMEHTA. IIpobneme NPOHM3BOAMTENHPHOCTH INPU IPOSKTUPOBAHHU HHCTPYMEHTA
HEOOXO/IMMO YJIENATh NEPBOCTENICHHOE BHUMAHHE, T.K. OT 3TOr0 3aBUCHT CEOECTOMMOCTh M3TOTOBJICHHON MpPOAYKUMH. [IpoM3BOMUTENBHOCTD U
CTOMKOCTb PEXKYIIEro HHCTPYMEHTA ONpesessieTcss MHOTUMH (akTopamu. OCHOBHbIE U3 HUX!

1) BuA pexylero Matepuaia HHCTPYMEHTa;

2) KONMYECTBO ¥ JUTMHA PEXYIIHNX KPOMOK, y4aCTBYIOIIMX OJHOBPEMEHHO B IIPOLIECCE PE3AHNUS;

3) 00BeM CTPYIKEUHBIX KAHABOK;

4) KOHCTPYKI[IOHHBIE X TEOMETPHUYECKHE HICMEHTHI PeXKyLIeil 4acTy;

5) cTpyKKO3aBUBAaHHUE U CTPY’KKOJIOMaHHE;

6) OXJIaXIEHUEe HHCTPYMEHTA B IIPOLIECCE PE3aHuUsl.

Ot 5TuX (aKTOPOB 3aBUCHT BBEIOOp pexkuMa pe3aHust. 13 9Tux (pakTopoB HaHOONBIIYIO POJIb HIPAET MAaTEpHAN PEKYIIeH YaCTH HHCTPYMEHTA.
TloBbleHHE CKOPOCTH pe3aHHsl HPH NEPEXOAE OT YIJIEPOMMCTBIX CTalel K OBICTPOPEXKYIIMM M OT HMX K TBEpJABIM CILUIABAM XapaKTepH3yeTcs
CJIE/LYIOLIMM COOTHOLIEHHEM (IIPUHUMAETCsI CKOPOCTh PE3aHusl yrIepoaAnCThIX cTajiel 3a 1):1: 4,5 : (16...25).

Hukaxkoii apyroii ¢pakTop He MOXKET KOHKYPHPOBATh C MaTePUAIOM PEXyIIeH YacTH B Jelie IOBLIIICHNS IPOH3BOAUTEIEHOCTH TPYia.

MaruHHOe BpeMst TOYEHHUS:

z n x D h
s, t 100 VS, t
TJie Z — JUIMHA [Iepexoa;

S — nogaua MM/00;

N — 4yucio 060pOTOB B MUH.;

h — mpumyck Ha 06paboTKy;

t — rmyOuna pe3anus;

V — CKOpOCTb pe3aHus;

D — nnamerp;

m

Z - nonaya Ha 3y6
Jly1st yMeHbIIeH s MAITHHHOTO BPEMEHH HEOOXOIMMO YMEHBIINTS JUTHHY npoxoa L, muamerp D, npumyck Ha o6padotky h, mu6o yBenuauts S

I S, , 9HcI0 3yObeB z. CkopocTs pe3anust V U riyOuHy pesanus t. [Tyrem neneHns Ha OTIeNbHBIE YYaCTKH.

IIpu Besikoii 00paboTKe pe3aHueM 00beM CHATHS NpeNbsBIsieTcs npuiryckoM. Hao crpemuthes K CHATHIO npuiycka 3a 1 npoxon. Ecium ato He
BO3MOXKHO, TO MOXKHO NIPUMEHHTH MHOTOPE3IOBYIO HAJaJKy XOPOIIHMX PE3LOB, MOXHO JOOMTHCS ITyT€M pa3leNIeHHs BCEro NMPUITyCKa Ha JBE N
0oJee 9acTH CIUIOLIHOTO, OTAEIECHHOrO 3yObsSIMU OJHOTO M TOTO K& HHCTpYMEHTa. Pa3iidHble rojoBKH Uit 00paboTku orBepcTuid. ITocie BEIOOpa
rIyOMHBI pe3aHus 3ajjadya COCTOMT B TOM 4YTOObI HauBBIrOJHEE 00paboTaTh YTOOBI OCYIIECTBUTH CHATHE METajla IPH YCIOBUM OOecredeHHs
TpeOOBaHMUH 3aJaHHs TEXHUUECKIMH YCIOBHSMH B OTHOIIEHHH Ka4ecTBa M CTONMOCTH 00padoTku. 13 Tpex dakTopoB: riaybuHa, mogada, CKOpOCTs, t
OKa3bIBaeT HaMOOJNbIEe BIMSHUE HA IOBHIIICHHE MPOM3BOJUTEILHOCTH, II0OITOMY HEOOXOIMMO B MEPBYIO OUepelb YCTAaHOBUTH TIIyOUHY pe3aHus,
3aTeM I0fauy, a yXKe 3aTeM YCTAaHOBHTh CKOPOCTh pe3aHus. Yarme Bcero sl HOBBIIICHUS MPOU3BOIUTEILHOCTH HCHONIB3YIOT CKOPOCTh PE3aHUs B
CBS3H C TEM 4YTO IIyOMHA pe3aHHs W Tojada BIMSAIOT Ha IIEPOXOBATOCTh ITOBEPXHOCTH. YBEJNMYHMBATH IOJady He Bcerja ymaercs H3-3a
HEJIOCTaTOYHOH HPOYHOCTH PEXYIIEr0 HHCTPYMEHTA U €ro PeXKYIIHX KPOMOK;

Binsnue akTMBHOM 4acTH JIE3BH.

VBenuueHne JIMHBI AKTHBHOW 9acTH PeXYIINX KPOMOK HHCTPYMEHTA, OTHOBPEMEHHO YJacTBYIOIIUX B paboTe U KOIMYECTBO MX IPHBOJHUT B
3HAYHUTENPHOW CTENEeHH K IOBBINICHUIO IPOM3BOJUTENHFHOCTH Tpyna. Kak mHokaspiBaeT MCTOpUS Pa3BUTHS HHCTPYMEHTa, BCE HPOTPECCHBHEBIC
HMHCTPYMEHTBI 00€CIEeUUBAIOT BBHICOKYIO IPOH3BOJUTENBHOCTb ONarofapsi HCIOIb30BAaHUIO OONBIIOTO KOIMYECTBA PEXYLIMX KPOMOK HIIU 3yObeB,

O/IHOBPEMEHHO YYaCTBYIOWMX B Tpouecce pesanus. C yBenMUYeHHEM YMCIa 3yObeB ISl MHOTO3Yy0OrO HMHCTPyMEHTa MOBbimaercst MM y
yMeHbInaercs Bpems o0pabotku. I[IpomsBomurensHocTs pabotel B 20 pa3 Oonbure. IIpu oOpaboTke TpyaHO oOpabaThIBaeMbIX MaTEpHAIIOB
HPUXOAUTCS MATH Ha CHIDKEHHE PEXYIIHX, M03TOMY MPOU3BOAUTEILHOCTh BO3MOXHA C NMPHMEHEHHEM MHCTPYMEHTa C MaKCHMAaJbHBIM YHCIIOM
3yObeB. [ToBbImIeHHe Yrcna 3yObEB U JUIMHBI PEXYIIUX KPOMOK IPSIMO CBS3aHO ¢ 00BEMOM KaHABOK, NIPEAHA3HAYECHHBIX U Pa3MEIIECHHS CTPYKKH.
KanaBku urparor O0nblIyl0 pojb JUisl JIIOOBIX PEXYIIUX WHCTPYMEHTOB, OCOOCHHO JUIS TAKMX Kak MPOTSHKKH, CBEpia, METYUKH, miamku. O0bem
KaHaBKH, ec MpoGMIs, IUIABHOE CONPSDKEHHE M IPYrHe MapaMeTpbl JAOKHBI OBITh BHIOPAHBI TaKMMH, Y4TOOBI OTAEIseMas B IPOLECCE PE3aHMUs
CTpy)XKa HE CKalUlMBajach B KaHAaBKaX, HE 3aCTpeBaja, a CBOOOJHO BBIXOJMIIA CAMOTEKOM HIM TOJ JEHCTBHEM OXJIaXIAIOMIeH >KHUIKOCTH.
BoNbIIMHCTBO MOJOMOK HHCTPYMEHTa IHPOUCXOIMT M3-3a HENOCTATOYHOH NMPOYHOCTH, a BCIEACTBHE 3aIEMIICHUS CTPYXKKM B KaHaBKax. Ilpu
JIOCTaTOYHOM 00bEMe KaHaBKH HIYT Ha CHIKCHUE NMPHITYCKa, YMEHBIIAs WK Pa3fiessis ero Ha HEeCKOJIbKO IIPOX00B BMECTO OJHOTO.
Pa3menieHne CTpyXKKH B CTpyxeuHoi kaHaBke (K=3...5):

5

Puc. 2. Cxema pa3MellieHus CTPYXKKH B KaHaBKe

O0BeM CTpY)KEYHOM KaHaBKU JOJDKEH OBITh B 3...5 pa3a Oouibiie 00beMa CTPYKKH.

CTpyKKO3aBUBAaHHUE U CTPYKKOJIOMaHHE.

IIpoGiema ynaneHus CTPY)XKKH CTajla HOCHTh OCTPBIH XapaKkTep B CBS3U C BHEIPEHHEM TBEPAOCILUIABHOTO MHCTpyMeHTa. [yt HHCTpyMeHTa U3
OBICTPOPEXYIIUX CTajel dTa mpobieMa MeHee BaKHA, OJHAKO M UL HHX NPUXOJUTCS B KOHCTPYKIMIO MHCTPYMEHTa BBOIHUTH JJIEMCHTHI,
o0ecIeunBalonIye yI0BIeTBOPUTENBHEIN OTBOA CTPYXKKU. K HUM OTHOCSATCS cBepiia I TITyOOKOTO CBEPIICHUS, TOJIOBKY JJISI KOJIBIIEBOTO CBEPIICHUS,
HPOTSKKU. BOJNBIIMHCTBO 3THX MHCTPYMEHTOB Pa0OTAIOT C CTECHEHHBIX YCIIOBUSX. 3a CYET pas/ieeHHs MIUPOKOI CTPYKKH Ha 4acTH 3HAYUTEIbHO
00Ierdmino ycuoBus pe3aHusl. IHCTpyMEHTHI, OCHAIIICHHBIC TBEPABIM CILIABOM, paOOTAIOMKE Ha BHICOKUX CKOPOCTAX PE3aHHs, yHAISIOT OTPOMHOE
KOJIMYECTBO CTPYXKH, IprudeM (opMma ee SBIIETCS BechbMa He OnarompusATHOH uil ypanenus. C yBelHYeHHEM CKOPOCTH AehopMaius CTPYKKU
YMEHBIIAETCs], BCJICACTBHE Y€ro CTPY’KKa B MEPBbIE MHHYTHI Pa0OTHI, 0 00Pa30BaHMs JIyHKH Ha Mepe/JHel TOBEPXHOCTH OTACIACTCS B BUAE NMPSMOH
neHTsl. Takast CTpyXKKa He TOIBKO He JIOMAaeTcsl, HO U 3aBUBacTCs. JIoMaHue CTPYKKH MOXKET TOJIBKO B TOM, €CJIU OTXOAUT B BUJIC BUTKOB.

OxutaxaeHne pexxyIiel 4acTH B IPOIEcce Pe3aHus
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ITpumenenune COX s MHCTPYMEHTOB MMeeT Goublioe 3HaYeHue. [Ipu pe3aHny ¢ OXJTaKICHUEM CHI)KAETCsl TEMIIEpaTypa Pe3aHus, a 3HaYUT
HOBBIIIACTCSI CTOMKOCTh MHCTPYMEHTA. [Ipu pa3paboTke KOHCTPYKIIMOHHOIO MHCTPYMEHTAa HEOOXOAMMO 00palaTh BHHMAaHHE Ha TO, YTOOBI CTPYs
JKUJKOCTH OECIPENATCTBEHHO IONajaia B 30HY pe3aHMs. 3a IOociefHee BPEeMs B NPOMBIIUICHHOCTH CTAH NPUMEHATh Meron noasoga OXK co
CTOPOHBI 3a/JHEH MTOBEPXHOCTH 3yObeB MHCTpYMEeHTa. CTOHKOCTB IIPU 3TOM IMOBBIIIAETCS B HECKOIBKO pa3. OcobeHHO Oonbioi 3¢dekt nomydaercs
IpHU pe3aHuH TPYAHO 00padaThIBaGMBIX MaTepHaloB. bomploe BIHMsAHUE OKa3bIBacT BHYTPEHHEE OXJIAXICHHE, KOTZa JKHIKOCTb IO BHYTPEHHEMY
KaHaJly MOAETCsl HEIOCPEACTBEHHO K MECTY OTJIEJICHHs CTPYXKKH C BHICOKHMM JIaBICHHEM U 00MIbHO. [IpuMeHsieTcs mpy riryboKOM CBEpJICHHH, Ha
TOKapHbIX aBToMaTax. Ocoboe 3HaYeHHE HMEET BHYTPEHHEE OXJIAXKACHHE [T MHCTPYMEHTA, OCHAILICHHOTO TBEP/BIM CILUIABOM.

CxeMsl pe3aHus

IMopsimok CHATUS NPUITyCKa ONpEJeNsieT CXeMy pesaHus. PacnpeneneHue Harpy3kd Ha KakIyl0 PEXYIIyl0 KPOMKY HIM 3y0 MHCTpYMEHTa
SIBIISIETCS] OTHUM M3 BXXHEHIINX (haKTOPOB, BIMAIOLIMM HE TOJIBKO HA IPOU3BOAUTENBHOCTE 00paOOTKH, HO U Ha TOYHOCTh (POPMBI AETaIU, TOYHOCTh
€e pa3MepoB U IIEPOXOBATOCTh MOBEPXHOCTH. VIMeeTcs psj CTaHKOB, pabOTAIOMMX MO YHPOIIEHHON cXeMme (IPOTSKHBIE CTaHKH). B aToM ciydae
CTaHKHM 00JIa[alOT TONBKO JABI)KCHHEM PE3aHHUs, TOrJa KaK ABIDKEHHE MOJAauyd HCKIIFOYEHO U IMEPEHECEHO Ha MHCTPYMEHT: IPOTSKKH, METYMKH,
IUIAIIKK, Pe3bOOHAPE3HBIC TOJIOBKH U T.II. Takue MHCTPYMEHTBI CHAa0KEeHbI OOJBIINM KOJIMYECTBOM 3yObEB C ITOCTCHCHHBIM MX HOBBIIICHHEM I10
BbIcOTE. JIJIsT BCEX MHCTPYMEHTOB, y KOTOPBIX MOJada OCYMIECTBISAETCS 33 CYET KOHCTPYKIMOHHBIX JIEMEHTOB, HMEET CYIIECTBEHHOE 3HAUCHHE
cxema pe3aHus. B 3aBHCHMOCTH OT BBHIOpDAaHHOH CXEMBI PEKYIIMHA HHCTPYMEHT MOXKET OBITH JHOO MPOrPECCHBHBIM, JIHOO Maio 3(HEKTHBHBIM.
HekoTopble MHCTPYMEHTBI: HPOTSIKKH, Pa3BEPTKU, (GPe3bl PEeKOMEHYIOT M3rOTABIMBATh C HEPABHOMEPHBIM YHCIIOM 3yObEB C LIEIbBIO IOTY4CHHs
6oJ1ee BEICOKOH 9acTOThI 00pabaThIBaeMOii TIOBEPXHOCTH M YCTPaHEHHs BUOpanuii. B 3ToM ciryuae cxema pe3aHns IMeET CyIIeCTBEHHOE 3HaYCHHUE.

3aTbUI0BaHHE HHCTPYMEHTA

Ilpy HPOEKTHPOBAHMU PEXKYIIMX HHCTPYMEHTOB OOJIBLIYIO POJIb UrpaeT OopOpMIICHHE 3aThUIOBAHHOW IOBEPXHOCTH. JIMCKOBbIE, I1a30BbIC
(bpe3sl, AUCKOBEIE 3yOOpe3HbIE, YePBIIHBIE 3yOOpe3HbIe, pe3bOOHapE3HbIE, TPeOCHYAThIE U APYTHE NMEIOT 3yObsl C 3aTBLIOBAHHBIMH IIOBEPXHOCTSMH.
3aThUIOBAHUE TIPOU3BOJUTCS 110 BUHTOBOW MOBEPXHOCTU. B 3TOM ciydyae oOecrieunBaeTcsi MOCTOSHCTBO 33aQHErO Yrila U COXPAaHEHHE HEH3MEHHOM
(GOopMBI PEXYIIMX KPOMOK IIPU M3MEHEHHM HOJIOXKEHHS HX B IPOCTPAHCTBE, T.C. IPU HEPETOYKAX 3aThUIOBAHUE HMPOM3BOAMUTCS IIPU ITOMOILH
Pa3IMYHBIX OBEPXHOCTEH B 3aBUCHMOCTH OT TUIIA X HAa3HAYCHUS HHCTPYMEHTA.

Meto/pl KperieHHs: MHCTPYMEHTOB U MX 3yObeB B COOPHBIX KOHCTPYKIIUAX

Merto/ KperieHUs] HHCTPYMEHTA Ha CTaHKe Ipu 00paboTKe MMEET 3HAYMTENIbHOE BIMSHHUE, KaK Ha MPOU3BOIUTEILHOCT 00pabOTKH, TaK U Ha
KadecTBO 0OpabaTeiBaeMoil moBepxHOCTH. Kakibli THI KpeIeHHs SBISIETCS OJHUM U3 IPOMEXKYTOUHBIX AJIEMEHTOB, C IOMOIIBI0 KOTOPOTO
OCYIIECTBIIAETCS CBSI3b MEXK/IY CTAHKOM M PEXYIINM MHCTpyMeHToM. HecMoTps Ha Gonbloe pasHOOOpasye peKyllero HHCTPyMEHTa, MPHMEHAEMBIX
Ha INPaKTUKE OCHOBHBIX CIOCOOOB KpEIIEHHs HEMHOTO U HPUMEHEHHE OTINYAeTCs HABHOCTBIO. JTO OOBSICHAETCS HaNeKHOCTBIO B paboTe U
MPOCTOTOH M3roToBIeHUA. K Kak1oMy THITy KpEIUICHHS MPEbABISETCS: HAJIEKHOCTb, KECTKOCTh KPEIUICHHs, MPOCTOTa YCTAHOBKM M CHATHS.
OpHEHTHPOBOYHO BCE METOABI JICNIAT Ha 2 TPYMIIBI:

1) U1 HACA/IHBIX HHCTPYMEHTOB,;

2)  IUIs KOJIBLEBBIX HHCTPYMEHTOB.

KpeneHne HHCTPYMEHTOB Ha OIpaBKe

Hacanuple HHCTPYMEHTSBI IIPU KPEIUIEHUH HACAKUBAIOTCS HAa LIMIHHAPUYECKYIO MM KOHUYECKYIO ONpaBKy. MHCTpYMEHT ¢ HUIMHIPHIECKUM
OTBEPCTHEM: IIEBEPHI, MONOSKH, UepBsdHbIE (pe3bl, pe3bOOHAKATHBIE PONMKH, KpyIible (acOHHBIE pe3lbl, pe3bOoHapesHsle Tpedemkn. K
MHCTPYMEHTaM C KOHMYECKHMHU OTBEPCTHSAMH CIIElyeT OTHECTH HACa(HBIE 3¢HKEPHI, Pa3BEPTKH, PE3IIOBBIE TOJIOBKH.

B cootBerctBun ¢ 'OCT9472-60 st HacaaKy MHCTPYMEHTA NPUMEHSIOT psia AuamerpoB orBepctuil. OcHoBuble: 8, 10, 13, 16, 22, 27, 32,
40,..., 50, 60, 70, 80, 90 ,100. Tako# psix MPHUHSAT AJISI TOTO YTOOBI COKPATHTh KOJIMYECTBO ONpaBok. OnpaBka KpOME TOYHOCTH JIOJDKHA 00J1a1aTh
JKECTKOCTBIO ¥ BUOpOyCTONHUMBOCTBIO. CTany NPUMEHSTH ONPAaBKH TOBBINIEHHBIM JuaMeTpoM. OHI He TOIBKO MO3BOJAIOT CHUMATh 3HAYHTENBHYIO
[0 pa3MepaM CTPYXKKy, HO U TapaHTUpYeT IOJyueHHe OOoJblIedl TOUHOCTH U YacTOTHl U3-3a OTCYTCTBUS BHOpanuu. Ilepenaua ocymecTBisercs ¢
TIOMOIIBIO MPOJIONBHON MM TOPILEBOH MIMOHKH. Yale MpUMEHSIOT NpOI0NIBHO-TOPIEBYIO IIMOHKY, KOTOpas MPHBOIUT K OCITAONEHHIO ONpaBKH.
Tlocayounsie pa3Mepbl HHCTPYMEHTA JOJDKHBI OBITH cornacoBaHHbl ¢ TOCT836-47, Mo KOTOPOMY periaMeHTHPOBAHBI pa3Mephl KOHIIOB, INITHHIETeH
u onpaBok. Haca/iHble 3eHKepbI M pa3BePTKHU 3aKPEIUIIOTCS HA KOHMYECKOM ONpaBKe ¢ KOHYCHOCTHIO 1/30.

KpenneHnne HHCTpyeHTa OCPEICTBOM KOHYCa

JIns KONBIIEBOrO MHCTPYMEHTA MMEET 3HadeHHWe KOHYC C JIANKOH WM Pe3bOOBEIM OTBEPCTHEM, KOTOPOE BCTABISETCS B MOCAOYHOE MECTO
CIENMANbHOTO MAaTPOHA, MO0 HENMOCPEeCTBEHHO LIMHHAENS CTaHKa, BBIIOIHSAEMOro B BHIE KOoHyca. KpemeHue mpu moMomu KOHyca C JIANKOH
OXBATHIBACT: CITHPAITbHBIE CBEPIA, 36HKEPHI, 3eHKOBKU. KoHYCHI pasimmuarotcs 1o pa3mepaM. OCHOBHEIMH SBISIOTCS KOHychl Mop3e. CeMb HOMEpOB:
0,1,2,3,4,5, 6. Kpome xonycoB Mop3se no 'OCT 2847-45 BBesieHbI METPHUECKHE KOHYCA, KOTOPBIE HE HAILIM IMPOKOTO MPHMEHEHHS KaK KOHYCBI
Mop3se. O0o3HaueHHE NPHHATO MO pacueTHOMY auameTrpy. Merpuueckue konycwl 1:20. Konyc Mopze — 1:19,002; 1:20,047. Ilpu kperuieHun
WHCTPYMEHTa Ha KOHyce HEOOXOIMMO WMETh BBHIY IODKEH IIepelaBaThcs KOHYCOM, O€3 yJacTHs JIalKW, TIOCTeIHAS TpeIHa3HaueHa I
BBITAJIKNBAaHUS MHCTPYMEHTA TTOCPEACTBOM KinHA. KperuieHne mocpeicTBOM KOHYca ¢ pe3bOOBEIM OTBEPCTHEM MPUMEHSETCS JUIS IMITMHAPUIECKIX
mnoHouHsIX T-o00pa3ubIX ¢pe3. PespboBoe oTBepcTHE MpeqHA3HAUCHO NI 3aTSDKHOTO OONTa, MPOIycKas ero uepes3 MObIH INMHUHIETb CTaHKA.
OcoOeHHOCTh MHCTPYMEHTA, NMEIOIIET0 BUHTOBEIE 3y0bs. MHCTpPYMEHT MOJKeT OBITh N3BJI€UEH MPU MOMOIIH PE36OOBOTO OTBEPCTHS.

Kpemnnenne mHCTpyMEHTa TIPpU TTOMOIIHM IAJIHHIPHIECKOTO XBOCTOBHKA

JlnameTp UIMHIPUIECKOT0 XBOCTOBHKA OOBIYHO MPHMEHSIETCS 110 HOpMAJIbHOMY PsIy B Ipezenax 2...70 MM. DTOT psij He paclpOoCTpaHsaeTcs
Ha CBEpJIa, Pa3BEPTKU M T.II. HHCTPYMEHT, Y KOTOPOTO JJMaMETP XBOCTOBHKA COBIIAJACT C AMaMeTpoM paboudeil gacth. Tak ncKiIoueHnEe HEOOXOINMO
C menbro obnerdenus MX m3rotoBineHus. IIpumensercs Mmoo 6e3 BCSIKMX KPENEKHBIX WHCTPYMEHTOB MITM Yallle BCETO B COYETAHWM C HHUMH, T.K.
TPeHUE MEXIy MOBEPXHOCThIO XBOCTOBUKA M Ky/IaUKOBBIM NATPOHOM HEJOCTATOYHO, TO AJIA Mepefau KPYTAIEro MOMEHTa Ha XBOCTOBHKE JeTaloT
3JIEMEHTHl B BHUJIE OJHOCTOPOHHEH JBICKM. Bce THITBI IEHTPOBOYHBIX CBEpPJ M3TOTABIMBAIOTCS C IWIMHIPUYECKMM XBOCTOBHKOM. CBepna u
pa3BepTku Maiblx auamerpoB 0,1...1 MM H3rOTaBIMBAIOTCS C YTONIICHHBIM ILIJIMHIPHICCKHM XBOCTOBHKOM JTHaMeTpoM 1,2 MM H ¢ HapyXHBIM
KOHYCOM. Y MHOTHX PEXYIIUX HHCTPYMEHTOB B KaueCcTBE KPEHNEKHOTO MHCTPYMEHTa HCIOIb3yeTcsl KBajapaT. s yMeHBIIEHHsS HOMEHKIATYphI
BOPOTKOB HOMUHAJBHBIE Pa3Mepbl CTaHAApTH30BaHbI 2,1...76 MM. [{nnMHapHuUecKne XBOCTOBUKHU C YCIIEXOM 3aMEHSIOT KOHMYECKHE Ha CTaHKax C
BEPTHKAJIbHBIM HINuHAeNeM. IIpenmymiecTBa 3aKiodaeTcs B IPOCTOTE M OBICTPOTE CMEHBI MHCTPYMEHTa. IIpM M3rOTOBICGHWH MHCTPYMEHTa C
UIAHIPHIECKUM XBOCTOBUKOM PKOHOMUTCS, T.K. OHHM KOpo4e KOHHYeCKHX. HemocTaTkyu NMIHHAPUIECKHX XBOCTOBUKOB CIIEAYeT OTHECTH TO, YTO
OHM XyXe€ LEHTPHPYIOTCS, YeM KOHHYECKHE, MOITOMY IMIMHIPHYECKHE XBOCTOBUKM TNPHMEHSIOT IS MHCTPYMEHTa, NPEeJHa3HAYEeHHOTO It
MaJIOOTBETCTBEHHBIX paboT. Kpome cTaHZapTHEIX METOJOB NPUMEHSIOTCS TaKXKe M JpPYTHe, MPHCYIIHE TONBKO NAHHOMY THUITy WHCTPYMEHTA!
npu3MaTHdecKre (pacoHHBIE Pe3Ibl 3aKPEIUIIOTCA B IepiKaBKe IOCPEACTBOM 3aKHMHOMN YacTH, BBIIOMHEHHOH B BHJE JJACTOYKUHOIO XBOCTA C yITIOM
55 rpanycos.

3aTHUIOBOYHBIE PE3IBI M MEPOBBIE CBEpPJIA 3aKPEILIAIOTCS TOCPEACTBOM Gonra. 3ybocTporanbHble Pe3Ibl A1 KOHHYECKHX KOJIEeC KPEIsATCs ©
HOMOMIBIO KIIMHA. 3y0ope3Hble rpeOeHKH, IIOCKIE HaKaTHBIE IUIAIIKY, CTePIKHEBbIC PEe3Ibl 00IIero Ha3HAYeHUs He UMEIOT CIIeIHAIbHOTO JIEMEeHTa
JUISL KPETUIeHNs Ha CTaHKe. B 3THX cilydyasx B KauecTBE 3JIEMEHTOB KPETUICHHS HCIIOIB3YIOT TeJI0 HHCTPYMEHTa

COOopHBIE HHCTPYMEHTBI

COOpHBIE UHCTPYMEHTHI 3aHUMAIOT 3HAYUTENFHOE MECTO MpH 00paboTKe MeTaiioB pe3aHneM. OHHM OXBATHIBAIOT IIUPOKYI) HOMEHKIIATYPY
WHCTPYMEHTA, HO Yale COOPHBIMH M3TOTaBIMBAIOTCS (pe3bl, 3€HKEPHI, pa3BepTKH. M3 ApYrux THIIOB COOPHBIX MHCTPYMEHTOB YKa)KeM TOKAapHO-
CTpOTaJIbHBIE PACTOYHBIE PE3Ibl, YepBSYHbIE 3yOOpe3Hble (pe3bl, NPOTSHKKH, ONOSKH KPYIMHBIX pa3MepoB. BTopas rpymma oriamuaercs
crenupuIecCKuMU 0COOEHHOCTSAMH, HPHUCYIIMMH OZHOMY THILy MHCTPYMEHTa. MIHCTpYMEHT IepBOi TPYMIBI 10 METOJaM KpEIUICHHUS 3yObeB UMeeT
PsJI IPEUMYIIECTB [0 CPABHEHUIO C MOHOJIUTHBIMH, T.K. ITO3BOJISIET MPOM3BOANUTH CMEHY Ka)KI0ro U3 3yObeB B OTAEIBHOCTH IOCIIE €r0 BBIXOJA M3
CTpOsi, a KOPIYC HMHCTPYMEHTa MOXET OBITh HCIOJB30BAH MHOTOKPATHO. IlepBOHAYabHO CTOMMOCTH COOPHOTO WMHCTPYMEHTA BCErZa BBILIE
MOHOJHTHOTO, ORHAKO JOITOBEYHOCTH COOPHOTO HMHCTPYMEHTAa 3HAYHMTENBHO BEINIE M IIOITOMY IIPH IPAaBIIBHOH DKCIUTyaTallMM 3aTpaThl Ha
MHCTPYMEHT, IPUXOSIIIECS Ha AUHUITY BEIOITHEHHON IPOAYKIUHK BCera OyayT MeHbIIe A1 COOPHOro HHCTpyMeHTa. MHOro3y0ble HHCTPYMEHTHI
C pa3zeNsieMbIM KPEIUIEHHEM Pa3ZeNsloTCs Ha 2 TPYIIBL:

1) MexaHHYECKOE KPCIUICHHE TNIACTUHKH PEXYIIEro MaTepuaa,
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2) 3yObsIMH, COCTOSILIMMH W3 CTAJILHOMN BCTABKH C PUMAsHHOMN WM IPUBAPEHHOM K HEl MITACTHHKON PEXYIEro MaTepHaa.

MexaHnueckoe KpeIuieHHe He MOIydIiIo IIHPOKOT0 PacIpoCTpaHeHust I (pe3, 3eHKEPOB, Pa3BEPTOK. DTO OOBSICHICTCS TeM, YTO IPOYHOCTD
U B 0OCOOCHHOCTH BHOPOYCTOHYMBOCTb TIPU MEXaHUYECKOM KPEIICHHU 3HAYUTENIbHO NMOHMKEHBL. OOBsACHACTCS 3TO TEM, YTO IUIACTUHKH U3 TBEPABIX
CIVIaBOB WJIM MHHEPAJOKEPAMUKM HEIUIOTHO NPHIIETAIOT K CTEHKE I1a3a, YTO YacTO BBI3BIBACT MX M3TMO M IPHBOAUT K MOJOMKE PEXYIIEro
UHCTpyMeHTa. brmaromapst MeHbIIel TONMMHE 3yObeB OHA MNOIMYCKAaeT PACIONOXKEHHE I0 IepudepuH KOpIlyca IMOBBIIICHHOTO 4YHCIa 3yObeB
obecrieunBaeT OOJbIIE MPOCTPAHCTBA AN PA3MELICHHUS CTPYXKKH, YTO OCOOEHHO BaXKHO HPH HM3TOTOBJICHHM ManorabapuTHOrO MHCTpyMeHTa. B
HPOMBIIIEHHOCTH LIMPOKOE MIPUMEHEHHUE TTOTY4HIN MHCTPYMEHTbI, Ha3bIBacMble BcTaBKaMH. OHH BBINOJIHSIOTCSA B BHJIE CTEP)KHEBBIX PE3LOB, JIMOO
3yObeB IpH3MAaTHYECKOH (HOPMBI ¢ HaNAsSHHBIM MaTepuanoM. [lepxkaBka oOpaborana no tBeproctd HRC 30...40 en. IloBbimeHHas TBepAOCTH
HeoOXxoMMa 11 0OecIeueHHs] HAJeKHOCTH OINOPBI Ul IUIACTHHKM pPexyliero Marepuana. Kpome IByX IpyIn B HPOMBILIICHHOCTH HaXOIAT
IPUMEHEHHE HEPa3beMHbIC KOHCTPYKLMH COOPHOIO MHCTPYMEHTA, B KOTOPbIC PEXYIIHE IUIACTUHKH JUOO NPHUIIAUBAIOTCS, MO0 IPHBAPHUBAIOTCS.
Hanalika miacTHHOK Ha MHOTO3YOBIHI HMHCTPYMEHT OTJIMYASTCS 3HAUUTENBHON CIOKHOCTBIO M COIPOBOXKIACTCS IOSBICHHEM JOIOIHUTEIBHBIX
HAIpPSDKCHHH, BBI3BIBAIOIIMX B PEXYIINX IUIACTHHKAX MHUKPOTPEIIMHBI M TPEIIUHbI, NPUBOAALIMEG K Pa3pylICHHIO. MHOro3yOblil HHCTPYMEHT C
HPHIAsSHHBIMY TUIACTHHKAMH HE JIOIyCKaeT MHOTOKPATHOTO HCIIOJIb30BaHMUs KOpITyca. MIHCTpYMEHT ¢ Hepa3beMHBIM COCAMHEHHEM Oliaronapsi cBoeit
MOHOJIMTHOCTH 001a1aeT 0ojee BEICOKOH BHOPOYCTOHYMBOCTBIO IO CPABHEHHIO ¢ HHCTPYMEHTOM CO BCTABHBIMU 3YOBSIMH, IO3TOMY BEICOKOTOUHEIE
HUHCTPYMEHTBI PEKOMEH/IYIOT M3rOTABIIMBATh HEPA3bEMHBIMH. 3yObsi COOPHOIO MHCTPYMEHTA JOJDKHBI OBITh TOYHO M HAJEKHO 3aKPEIUICHBI B Ia3ax
KOpIIyca, PeryiMpoBaHHe 3yObeB JOIKHO ObITh TOYHBIM, JIETKHM, OBICTPBIM, a TaKXke JOJDKHO JOMYCKaTh ,BO3MOXHO, OOJIblee KOJIMYECTBO
nepeTodek. DTo 00ecIeunBaeTCs B TeX CIIydasix, KOIJja paclooikKeHre 3yObeB B I1a3aX U HaIpaBJIeHHE HX BHIIBIDKCHUS COBIIANAET C HAllpaBICHHEM
MaKCHMaJIbHOTO M3HOca. briarogapsi 35ToMy yMEHbIIAeTCs CNOi, MOUICKAIINH yIaICHHUIO TIPU MEPETOYKe, U CHIXKAET TPYJOeMKOCTh. OnHUM H3
CaMbIX PacIpOCTPAHCHHBIX 3JIEMEHTOB KPEIUICHHII 3yObeB COOPHBIX MHCTPYMEHTOB sBIsieTCs pudieHue. PudieHus MO3BONAIOT IpH H3HOCE
IPOU3BOUTH HEPECTAHOBKY 3y0a Ha 1 MM HECKOIBbKO AENCHHH MM 3yObeB M TeM CaMbIM YCTAHOBUTH BEJIHUYHHY CJIOSI PEXYIIEro MaTepHala,
HOUIeKALIEMY YAAICHHIO TTocie neperoyek. Pacnonoxenue puduieHunii Ha 3yObsx BCTpeIaeTcst 3-X BUIOB:

1) HampaBlieHHOE 110 PajaryCy HHCTPYMEHTa (paaualibHOe);

2) HampaBJICHHOE BIIOJIb OCH HHCTPyMEHTa (OCEBOE);

3) wanpasienHoe o yriom 10...15 rpagycoB K ocu HHCTpYMeHTa (YII0BOE).

Bei6op pacnonokenust pudieHni 00yCIaBIHBacTCS B OCHOBHOM HAMpaBICHHEM MaKCHMAIbHOTO H3HOCA 3yObeB H TPeOyeMoOil MepeTovKH.
PannaneHoe pacronoxeHne pUGIICHUH NPUMEHSETCS B OCH, y MHCTPYMEHTa, y KOTOPOrO HEOOXOAMMO BOCCTaHABIMBATH pa3Mep IO MIMPHUHE,
HaIpyMep JIUCKOBEIE TPEXCTOPOHHUE (Ppe3sl.

Ilpu oceBOM pacmonoxeHun PHGICHUI MepecTaHOBKa 3yObeB OOECIeYHBAcT KOMIICHCALMIO pa3Mepa MO BepIIHHE 3yObeB, OPH OCEBOM
PACIIONIOKEHHN MOKET BOCCTAHOBHUTBH IHaMeTp. YTJIOBble PHGUICHUS IO3BOJSIIOT OZHOBPEMEHHO BOCCTAHOBHTH pa3Mep IO IHaMETPy W LIHPHHE.
HawuGonbIee pacnpocTpaHeHHe ONTYIHIN OCEBBIe pUQIeHNS Kak Haubosee mpocTo noinydaemsle. [lomydeHne HAaKIOHHBIX pUQICHUH OTIMYaeTcs
CIIOJKHOCTBIO, II03TOMY 3HAYUTEIIBHOTO PACIIPOCTPAHEHHs He Moy4nia. CyleCTBEHHBIM HEIOCTATKOM PHGIICHHUI CIIeyeT CYUTATh TO, YTO PEXKYIIas
IUIACTHHKA HEe MMEeT OIOpHI y OCHOBaHHUS 3yba. Takoe jke pacHoliokeHHe IpH oceBoM. IIo Mepe NepecTaHOBKHU IUIONIANb OHOPHI YMEHBIIASTCS,
YMEHBIIAETCS XKECTKOCTh U BUOPOYCTOHINBOCTE 3yOBEB.

Iomumo pudieHnii B MpaKTUKE BCTPEYAIOTCS PU(ICHUS TTaAKAX MPU3MATHYECKHX HOXKEH, MPH MOMOIIH BTYJIOK, BKJIAJBIIICH, BHHTOB C
(acoHHBIMH roTOBKaMu. B nacTpy™MenTansHO npomsinuieHHocTd B CCCP 1 3a pyOeskoM BeTpedaeTcs: 00IbIIoe KOIMIECTBO CaMbIX Pa3HOO0Pa3HbIX
BUJIOB COOPHOrO HHCTPyMEeHTa. MHOrme M3 HHUX O(OpPMIEHBI B KaueCcTBE aBTOPCKHMX padOT WM sBILIOTCS marteHTamu ¢upM. IIpu BBIOOpE
KOHCTPYKIMH KPEIUICHHUS! HE3aBUCHMO OT TOrO OCYLICCTBIACTCS JIM OHO Ha IPAKTHKE WIH IOJICKHT pa3paboTKe, KOHCTPYKTOP JOJDKEH SICHO
IPECTaBIITh IPEMMYIIECTBA W HEOCTATKU JIEMEHTOB KPEIUIEHHsI. DTO IIOMOXKET IIPABIIIBHO Pa3pellInTh 331ady B KaXKJIOM OTJeIbHOM KOHKPETHOM
ciydae.

Pazgen 2. IlpuHuun paGéoTrbl M OCHOBHBbIE NOHSTHS O KOHCTPYKTHMBHBIX 3J1€MEHTAX MeTAJI0PexXyLIero
HHCTPYMEHTA

Tema 2.1. Pe3unl (JieKIusi-TUCKYycCUs 24ac.)

Pe3ub! SABIAIOTCS OTHUM U3 HanOojee MPOCTBIX, HO M CaMBIX PACIPOCTPAHEHHBIX METAUIMUECKUX PEXYIIUX MHCTpyMeHTOB. I'0JoBKa pesna
HMEET CIIEAYIOIIUE dJIEMEHTBI: TIEPEHAS TPaHb, 3aJHHE TPaHH, PEXYIIHe KPOMKH U BepiunHa. [lepeHeil rpaHpio Ha3pIBAIOT MOBEPXHOCTH PE3lia, 110
KOTOpOH CXOOHUT CTpYyXKKa. 3aJHHMH TpaHSAMU Ha3bIBAIOT IOBEPXHOCTH, oOpalleHHble K oOpabaThiBaeMoil neramu. KX 1Be: OCHOBHas u
BCIIOMOTaTenbHas. Pexxymiue KpoMKH o0pasyloTcsi IepecedeHHeM IepeqHedl M 3aiHuX rpaHedl. VX Taioke [ABe: INIaBHAas pPEeXyllas KPOMKa U
BCIIOMOTaTeNbHas PexyIas KpoMka. [ 1aBHas pexxymas KpoMKa BBIONHAET OCHOBHYIO paboTy pesanus. OHa obpasyeTcs epecedeHneM nepeaHei n
TJIaBHOM 3ajHel rpaHsmu. BcromorarensHas pexylias KpoMmka oOpasyercss OT NepecedeHHs MepeiHeld M BCIIOMOraTelbHOW 3aJHEeH TpaHsIMU.
BcnoMoraTenpHBIX peXyIIUX KPOMOK, a, CIeJOBaTelbHO, BCIOMOrATENbHBIX 33IHHX IpaHeldl MokeT OBITh IBE: HAIpPUMEp y OTPE3HOro pesla.
Bepmmaa pesna — MeCcTo CONpsiKeHNs TIIaBHOM U BCIIOMOTaTeNbHOM PEXyYIINX KPOMOK.

Jlnist onpenieneHus yIiioB pe3la yCTaHaBINBAIOTCS CIEAYIOIHIE MIOCKOCTH:

1) IOCKOCTH pe3aHus;

2)  OCHOBHAsI INIOCKOCTb.

ITnockocTeIo pe3anus Ha3bIBAETCs MIIOCKOCTh KAcaTeNIbHAsl K TOBEPXHOCTH PE3aHusl, IPOXO/ANIAsl YEPE3 PEKYIIYIO KPOMKY.

OCHOBHOI! MIOCKOCTBIO HA3BIBACTCS IIIOCKOCTD, MapajuleNibHasl IPOJOILHON U MOIepeuHol mogadaM. Y TOKapHBIX PE3LOB 3a 3Ty ILIOCKOCTh
MOJKET OBITh IPHHATA HIKHSAS OTIOPHAs TOBEPXHOCTH PE3IIa.

I'maBHBIE yribl peslia ONpeAeNsioTcs B IIaBHON CeKymIeH IIIOCKOCTH.

I'maBHO cexyIelt MI0CKOCTHIO Ha3bIBACTCS TNIOCKOCTh MEPIEHIUKYIISIpHAsT TPOCSKIMH TTIaBHOM peKyIed KpPOMKU Ha OCHOBHYIO IMIIOCKOCTb.

I'aBHBIM 3aIHMM YIJIOM Ha3BIBAIOT YTOJ MKy TJIaBHOM 3aJHEN IPaHbIO U IIOCKOCTBIO PE3aHMS.

VrioMm 3a0cTpeHust 3 Ha3bIBAIOT YroJl MEXIy IepenHeil 1 3a1Hel TIaBHOI rpaHsIMH.

IMepenHuM yriooM y Ha3bIBAIOT Yrol MEXIY MEpelHel TpaHblo U INIOCKOCTHIO, HePHeHANKYIIPHON IUIOCKOCTH Pe3aHHs, IPOBEJEHHON depe3
TJIABHYIO PEXYILYIO KPOMKY.

VrioM pe3aHus € Ha3bIBAIOT YTOJI MEKTY NIEPEHEN TPaHbIO U INIOCKOCTBIO PE3aHusl.

BcrnoMoraTenbHBIM 3aJHEM YIJIOM 0 Ha3bIBAlOT YTOJI MEXKIy BCIOMOTATENBHON 3agHEel TIpaHbl0 M IUIOCKOCTHIO, IPOXOMSMIeH depes
BCIIOMOTaTeNIbHYIO PEXYILYIO KPOMKY, IEPIIEHUKYIISPHYIO K OCHOBHOM IIOCKOCTH.

I'aBHEIM yIOM B IUTAHE @ HA3bIBAIOT YTOJI MEXK/Ty TPOEKIMEN IIIaBHOH pesKyliell KpOMKH Ha OCHOBHOM IJIOCKOCTH M HAallpaBJI€HUEM MO/IauH.

BcnomMoraTensHOM YIJIOM B IIaHE (1 HAa3bIBAIOT yrol MEXIY HMPOeKIHeil BCIOMOTaTelIbHOU PeKylell KPOMKH Ha OCHOBHYIO IIOCKOCTH U
HamnpapJIeHUEM N10/1auH.

VriioM npH BEpUIMHE B TIJIaHE € HA3BIBAIOT YTOJ MEX/Y NPOEKIUAMH ITTaBHON U BCIIOMOTaTEIbHON PEXYIINX KPOMOK.

VYTIioM HakJIOHA TJIaBHOM pEXyLIeld KPOMKH A Ha3bIBAIOT YroJI, 3aKIIOUEHHBIH MEKAY PEXyLIed KPOMKOW M JIMHMEH, MPOBEICHHOH depes
BEPIIMHY pe3la, MapajielbHONH OCHOBHOM IUIOCKOCTH. DTOT YroJl U3MepsieTcs B IUIOCKOCTH, NMPOXOJAIIEH depe3 MIAaBHYIO PEXYLIYI0 KPOMKY,
HEPNEHANKYIISIPHYIO OCHOBHOM IIOCKOCTH.

VYron HaKIOHA ITaBHOH PeXyIied KPOMKH MOXKET ObITh HOJIOKHTEIBHBIM M OTPULIATENbHBIM. [1010XKUTEIbHBIM, €CIIH BEepIINHA HaUMEHBbIIe
TOYKOH pexyIield KpOMKH, OTPULIATENBHOM — HaHBBICIIEH TOUKOIL.

Konctpynposanue pe3lon

Ipu pazpaboTke KOHCTPYKIMH pe3la HeOOXOIUMMO YUIUTHIBATh s TPeOOBaHUMH, IPEABABIEMBIX K HEMY KaK CO CTOPOHBI HOTPEOUTENs, TaK U
CO CTOpOHBI M3rotoBuTelns. IloTpebuTento Hamo YTOOBI, peser| ObUI AOCTATOYHO NPOYHBIM, MMEN HEOOXOJUMYIO CTOWKOCTh IPU ONTUMaIbHOM
PEXHME pe3aHHs, MPOCTYIo GOopMy PexyIlueld YacTH M MMeJ MEHBIIHIT YeTbHbII PacXoj PE3LOB Ha CAMHUILY BBITycKaeMoil npoxykiuu. C Touku
3peHHs] MOTPeOUTesI pe3el JOJDKEH 00eCIeunBaTh CTPYKKO3aBUBAHKE, TAlllCHHEe BUOpAlUi U psAA OPYTHX. 3aBOJA U3TOTOBUTENL TPeOyeT, YTOOBI
peser] Mo cBOeH KOHCTPYKIMHM ObLI TEXHOJOTHMYEH M MapTHH M3TOTOBISIEMBIX PE3LOB ObuTH Obl HamOombIIue, T.K. 10 70% BCEro M3roTOBIAEMOrO

13



PEXYIIEro MHCTPYMEHTAa NPUXOJAMTCS Ha JOII0 PE3LOB, TO COOIOACHHE YKA3aHHBIX TPEOOBaHHI MOXET 00ECNEYNTh HAPOAHOMY XO3SICTBY
6osbiyro sKoHOMuI0. ITopsiIok pa3paboTKu KOHCTPYKIMH Pe3lia COCTOUT U3 CICAYIOIIMX MOMCHTOB:

1) ycraHOBIEHHE MApKH MPUMCHIEMOIO HHCTPYMEHTA,

2)  BBIOOp KOHCTPYKIMH pe3Lia;

3) pacder cedeHus U JUTHHBI pe3lia;

4)  yCTaHOBIICHHE 11e]IeCO00PAa3HOCTH UCIIOJIB30BAHMUS TOM MM MHOM (OPMBI PEXYILHMX [UIACTUHOK U CII0co0a ee KPEIUICHHs B Telle Pe3lia;

5) ycraHOBieHHE HEOOXOJUMBIX TEOMETPHYECKHX [IAPAMETPOB PEXKyYILEH YacTh pe3lia U (OPMBbI PEXKYILEro JIC3BHSL.

6) VYcraHOBIICHHE KOHCTPYKLHHU CTPYKKO3aBHBAOIIETO YCTPOHCTBA,

7) Pa3paboTka TEXHHYECKUX YCIOBUI Ha H3rOTOBJICHHE, KOHTPOJIb M IPUEMKY FOTOBOTO pe3Lia.

Pacuer cTep:KHEBBIX PE3LOB Ha IPOYHOCTH

Pacuer CTEPIKHEBBIX PE3LOB HaA IIPOYHOCTHL BEAYT, UCXOIS H3 COCTaBJICHHOW CHIIBI pe3aHus z , KOTOpas B IIEPBYIO O4YE€PEAb 3aBUCHUT OT
BEJIMYUHBI CHUMAEMOTI'O CJIOS CTPYIKKH, BO-BTOPBIX OT MEXaHUYECCKUX CBOKCTB O6pa6aTLIBﬁeMOTO Marepuaia.

| — Bouter. [lox jeficTBUEM COCTABISIOLICH CUIIBI £ , TIPAMO, IIPOXOASAILIEH pe3ell I0ABepraeTcs IIOCKOMY H3ri0y BCIIEICTBUE U3rHOAeMOro

MOMEHTa z , C IPYroil CTOPOHBI U3rHOArOLIMH MOMEHT, JIOIYCKAEMblii CEYEHHEM JIep>KaBKH pe3la:

Puc. 3. Cxema neliCTBUS CUII IPU PE3aHUHI
M, =My -0 Pz'lgwx'o'éga.
2
B-H
W, =——
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I[J'I}I IPAMOYT'OJIBHOI'O CEYECHUST

éca =W *Ogca e

"Ogea

ITocne Takoro pacdera pa3Mepsl MOMEPEYHOTO CEUEHUS pe3lia MPUHUMAIOT 1o cooTBeTcTByromemy I'OCTy. [l ropsuexataHoi ¥ KOBaHHOM,
KpYTJIOH, KBaJpaTHOW, YIJIEPOIHOW M MHCTPYMEHTalIbHOW cTamu. [l pesloB C Jep:kaBKOH W3 CHIPOH yIiepoaucToi cranm, paborarommx 6e3
yIapoB, JOMyCKaeMoe HampshkeHHe Ha M3rud npuxmMaercst 24 kr/mm. IIpu mpephIBUCTOM pe3aHHH, CBS3aHHOM C IMHAMHYECKUMH Harpy3KaMH,

A / N2
Hanpspkenue 10...15 easl . PapgnanbHas coctaBisonas cKUMaeT JEepiKaBKy peslia, HO T.K. BBUIET pe3lia OOBIYHO HE3HAYUTENEH, TO PacyueT
€ro Ha MPOJONBHBIN M3rud Aenath He ciegyeT. Cuia oceBasl 3HAUMTEILHO BIMSET Ha MPOYHOCTH pe3lia 3a CUeT NOMOIHHTETbHOTO M3TrHOAIONIEro

MOMeHTa. B pesynbTaTe B3aHMHOTO BO3IEHCTBHS 2 M X pesell MojiBEpraeTcs KocoMy H3ruby. Kora mponsBoAT pacyeT OTOTHYTHIX POXO/HEIX

pe3IoB, HEOOXOAMMO YUHTHIBATH BO3JCHCTBHE HE TOJIHKO M3rHOAIOIIEro, HO M KPYTAIIEro MoMeHTa. [Ipy pacdyere OTpesHbIX Pe3lioB HEOOXOIHMMO

OIpEAEIATH IPOYHOCTH TOJIOBKH B MECTE IIEPEX0/1a OT FOJIOBKH pe3lia K Teily, T.€. TaM, IAI¢ IUIOMIa/lb OMEePEeYHOro CeYeHNs HauMeHbIIast. Bemmannbt
Y i X npuGumKeHHO OLEHUBAIOT CIIEAYIOIMM 06Da3oM:

y npuanMaercst pasasiM (0,4...0,5) 7. X=(0,3...0,4) ~ Z ;1A OCTpO3aTOYEHHBIX pe3rioB. [lo Mepe 3aTymTeHus pesma X u y

P

y_- ' x

Bs16op dopmsl epeeit rpaHn

K ¢opme mnepenHeil rpaHM TNpeaBsSBISeTCS pPsSJ  ONpeleleHHbIX TpeOoBaHui. OHa [ODKHa MaKCHMaJIBHO oOJerdath mpouecce
CTPYXKOOOpa30BaHus, 4TO TpeOyeT OONBLIMX MEPeIHUX YyriIoB. BO-BTOPBHIX, MEpeAHsst IpaHb JODKHA OOECICUYUTh JOCTATOYHYIO MPOYHOCTH
PEXYIIEro KIMHa, 9T0 TpeOyeT NPUMEHEHHS MaJIbIX MEPeJHIX YIIIOB, a MHOTJA OTPUIATEIbHBIX. B-TpeThnx, MomkHa obecreunBaTh MaKCHMaJIbHOE
YHCIIO TIEPETOUEK.

®dopma 1epenHei rpaHu Pe3LoB He CTaHIaPTH30BaHa, HO HMEIOTCS HOPMBI, B COOTBETCTBHHU C KOTOPBIMHU MPEAYCMOTPEHBI CleAyonue HopMbl
3aTOYKH MepeHell TpaHy JUls TBEPJIOCILIABHBIX PE3I0B:

pacTyT U y 3aTymmBIierocs pesua umeror 0,75 Z =

1) rmIocKas C MOJNIOKUTENBHBIM IIEPEAHAM YITIOM. 4 B 3aBHCHMOCTH OT 00paOaTbiBaeMOro marepuana. Takas mepeqHss HOBEPXHOCTb
MIpUMEHsIeTCs 171l 00pabOTKHU Ceporo YyryHa, OpOH3bI U IPYTHX XPYIMKUX METAILIIOB .

2) ¢ mUIOCKO# OTpHIaTensHOW (ackoit. [lpuMensiercs mpu 06pabOTKE KOBKOTO YYyryHa, CTadd M CTAlbHOTO JIUTBS, & TaKXKe MpPH
HEJOCTATOYHOH JKECTKOCTH TEXHOJIOTHIECKOH CHCTEMBI.

2a) IIOCKasi ¢ OTPUIATEIBHON (DACKOH M NMPHUIASHHOM CTPYKKOJIOMOM. TIpumensiercss npu 00pabOTKE CTaTM M CTAILHOTO JIMThS C
BpEeMeHHBIM HamnpsbkeHreM 10 80 MITa npu HeoOX0MMOCTH 3aBUBAHUS U APOOICHHS CTPYKKH.

3) KpuBoOIMHElHas ¢ OTpULATENBHON (packoii. [Ipumensercst npu 00paboTKe CTaiu IIPU HEOOXOAUMOCTH 3aBHBAHMS U JAPOOIICHHS CTPYKKH.

3a) miockas ¢ MenKopa3MepHoi IyHKo#. [Ipumensiercs 11 00pabOTKH CTAIM U CTAILHOTO JIUThSI HEBBICOKOW MPOYHOCTH.

30) rIockas ¢ MeIKOpa3MEpHOH JIYHKOM U OTpHIATENIbHBIM IIEPEAHUM YriaoM. [IpuMensercs i 00pabOTKH CTalu U CTAILHOTO JIUTHSI.

4)  mIocKasi C OTPULATENBHBIM MTEPEIHIM yriioM. [IpiuMeHsiercs st 4epHOBOM 0OpabOTKH CTAIM M CTAIBHOTO JIUThSI BBICOKOW IIPOYHOCTH.

5) kpuBOIMHEHHas C OTpULATENBHOM (ackoil. [Ipumensercs 1 00pabOTKI HEP/KABEIOIINX CTAICH.

CTpy’KKOJIOMAIOIIe YCTPOHCTBA.

CTpyXKa MOXKET CUMTAThCS TPAHCIIOPTA0EIbHON 1 y00HOI B padoTe, KOrjia OHa OTXOMHT B BUJIE OTAEIBHBIX KYCOYKOB MIIH CETMEHTOB, KOJIEIL
WITH TOJIYKONeN, KOPOTKHX 3aBHTKOB, JIMOO B BUJAC CIUIONIHON CHMpPAIbHOI MpY)KUHBI, HAIIPABICHHOW CTPY)KKOJIOMATEIeM HEINOCPEICTBEHHO B
KOphITO cTaHka. CTpyXka 3aBHBAaeTCSl W JIOMAeTCs B TOM CiIydae, €CIM BCTpedaeT Ha CBOEM IyTH IO IEpeJHeH MOBEPXHOCTH KakKoe-Tubo
npensTcTBue. Popma CTPY)KKH MOXKET CIYKHTb KPUTEPUEM IIPAaBHIBHOCTH CTpYy)KKojgoMaTelns. [ yMeHbIIEHHs MONONHHUTENbHBIX YCHIHHA Ha
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3aBHBAaHME W JIOMAHHE CTPYKKH CTPYXKKOJIOMATENb JOJDKEH OTIaMbIBAaTh BUTKH, KOrja oH 3abbercs B mpenenax 0,15...3 Butka. Ctpyxka B BUIE
OTZeIbHBIX DJIEMEHTOB HIIM CETMECHTOB ITOKA3bIBAET, YTO JABJICHHE, OKA3BIBAEMOE UM, CIIHIIKOM BEIIHKO, TO TaKas CTPyXKa XOTS U yHoOHa, HO OHA
pasyieTaeTcs BO BCE CTOPOHBI M TPEOYET JOMOIHUTEIBHBIX MEp 3alUThl OT TpaBM. CylecTBeHHBIMH (DaKTOPaMH, BIMSIONIMMHU M 3aTPYHSAIOIMA
CTPY>KKOHAIIOJHEHHUE SABISCTCS BSA3KOCTh MaTepHala U CeYCHHE CTPYXKKH C yBEINUCHHUEM BSI3KOCTH M C YMEHBLICHHEM CEUCHHUS CTPYKKOOT/ICICHHE
YXYILIAeTCs.

Ckopoctb pe3anusi, paBHas 100...400 M/MUH He OKa3bIBACT CYIICCTBEHHOE BJIMSHUE HA CTPYKKOJIOMAHUE, OJHAKO C IOBBIIICHHEM CKOPOCTH
pe3aHust HaOJIIONAIOTCS HEKOTOPbIE yXYAIICHHS B CTPYXKKOJIOMaHUH. BiusHue riryOMHBI pe3aHHsi Ha CTPYKKOJIOMATelle TECHO CBSA3aHO C BHIOOpOM
HO/auH.

CylIecTBYeT HECKOJIBKO METO/IOB JJOMAaHHUS CTPYKKH:

OIpe/IeIIeHHAs! FEOMETPHS PEXKYIIeH YaCTH MHCTPYMEHTA,;

2) yCTyIBI Ha IepeaHell IOBEPXHOCTH;

3) yHKa Ha mepeaHei MOBEPXHOCTH;

4) npUMEHeHHe HAKJIaJIHbIX CTPYKKOJIOMATENEH;

5) mnpuMeHeHHe CTpYXKKOIOMaTesei, yCTAHOBJICHHBIX BHE HHCTPYMCHTA;

6) crenHagbHbIE CTPYKKOIOMATEIH.

CTpyXKOJIOMaHHE C MOMOIIBIO CIIELHAIBHOH I€OMETPHU PEXYyIIeH 4acTH pe3lia MMEeT TO MPEUMYIIECTBO, YTO OHO HE TPeOyeT HHKaKHX
JIOTIOJIHUTENBHBIX YCTPOHCTB MM 3aTpar.

DKCIIEpUMEHTAIBHBIM ITyTEM YCTaHOBJIEHO, YTO HaHOOJIbIICE BIMSHHUE HA MPOLECC CTPYKKOIOMAHHUS OKa3bIBAaCT INIABHBII Yroi B IUIAHE - @ U
nepenuit yron o. C yBeIM4eHHEM yIiia ¢ U OAHMX U TEX XKe [yOUHEe Pe3aHus U N0fiade CTPY)KKa CTAHOBUTCS TOJICTON U KECTKOM.

ITo mepe Bo3pacTanus yriaa ¢ 10 90, CTpyXKKoJIoMaHue yirydmaercs. Pesnsl ¢ ¢-90 Gomnee yqadnbl, 4eM IPOXOAHBIE, IIOITOMY B TeX CIydasX,
KOrJa HapsiLy ¢ 00paboTKO# HalPOXo/ TpedyeTcst TOpILeBas MOAPE3Ka, JIy4Ille BCEro IPUMEHHTh MOAPE3HbIE PE3Lbl. YTOJ HAaKJIOHA PEXYIIeH KPOMKH
HE OKa3bIBAaCT CYIICCTBCHHOrO BIMSAHUA Ha CTPY/KKOJIOMaHME. YCTyHbl Ha IepejHeld HOBEPXHOCTH OOCCIICUMBAIOT YJOBJICTBOPUTEILHOE
CTpYXKKOJIOMaHHe IpH mofadax Gomee 0,25 mm/06 =S. Ilpn MeHBIIMX MOAavax CTPYKKOJIOMaHME yiydmiaercs. JIms 0cobo BS3KHX MaTepHalloB
CTPY)XKOJIOMATeIb B BUJE YCTyNla HE SIBISCTCS YHHBEpPCAJIbHBIM. Pa3Mepbl ero, 0COOGHHO LIMPHHA, 3aBUCSAT OT PEXKHUMA PE3aHMs, a TAKKE OT
MEXaHUYECKHX CBOMCTB 00pabaThIBAEMOro Marepuara.

JIns npeloxpaHeHus OT BBIKpALIMBAaHUS YCTYIl PEKOMEHyeTcs 3aTaqnuBaTh oA yriaom 105...115 rpagycos. Ecian ycTyn OTKJIOHEH B npezaenax
or 5...15 rpamycoB, TO cTpyXKoilomaHHe obierdaercs. HemocTaTkm: MOBBIIEHHAs NPOYHOCTH TBEPAOTO CIUIABA M OTIMYACTCSA CIIOKHOCTBIO
nsroropieHus. JlyHka Ha mepeiHel MOBEPXHOCTH MOXET OBbITh JIETKO IMOJy4eHa IMyTeM aOpa3uBHOI 3aTOYKH. Pa3mepbl JTYHKH B 3aBUCHMOCTH OT
ycioBuii 00paboTKH B TI000M IHTEpaType.

Jlynka mogo6Ha ycTyImy, yMEHbIIAeT HCHIOIb30BAHNE TBEPJIOTO CIIIaBa, OITOMY €€ MOKHO PEKOMEHIOBATh B TEX CIydasx, KOTrja IpUMeHEeHNne
HAKJIaJIHOTO CTPYXKKOJIOMATelIs 3aTpyAHUTEIbHO. HakiaHble cTpyskKoIoMaren ObIBAlOT Kak peryaupyeMsle, Tak U Heperymupyemsie. Ha npakTtuke
TIpUMEHSIOTCS Heperyimpyemble. Korma Ha mepeHior0 MOBEPXHOCTh pe3lla HalauBaeTCsl CTPYXKKOIOMaTelb, OOBIYHO apMHPOBAHHOHN ILIACTHHKON
TBepAoro crasa. OH IIIOTHO TIPHUIIETaeT K MIacTHHE.

HaknaHO# cTpy»KKOIOMATelb T03BOJISIET MOBBICUTH €r0 BBICOTY, 3TO AEIACT €ro HECKOIBKO 60JIee YHHBEPCAIbHBIM.

HaxiagHble HeperyupyeMble CTpYKKOIOMaTe ! 00J1ajaloT PsioM HeJOCTATKOB, OCHOBHBIMH M3

KOTOPBIX SIBIISIOTCS:

1) OBICTPO U3HALIMBAIOTCS;

2)  OTIMYANOTCS CJIOXKHOCTHIO H3TOTOBJICHHUS U NEPETOYKAMH;

3) HeZOCTaTOYHO YHHBEPCAIIbHBI U HE JOMYCKAIOT [OJHOTO HCIOIb30BaHMs TBEPIOCIIABHOI IIACTHHKH.

HaknaJHble perynupyemble CTPYXKKOIOMAaTeau Ooiee YHHUBEPCAIbHbI, T.K. IIO3BOJIIIOT IIMPOKOE PEryJIMPOBAHHE CTPYKKOIOMAHUS IPH
Pa3IMYHBIX peXMMax pe3aHns. Bce mMerommecss KOHCTPYKIIMM TPOMO3/IKH, OHM 3aTPOMOXKIAIOT TEPEIHIOI MOBEPXHOCTh, HA HUX CKAarLTHMBAaeTCs
CTPY’XKKa, IO3TOMY IIHPOKOTO IIPUMEHEHHUS OHH HE HaIUTH.

IToMUMO IPUBEACHHBIX, MPEITIOXKEH PS HOBBIX METOAOB U KOHCTPYKIINI CTPYXKKOIOMaTeNeil, OCHOBaHHBIX Ha JPYTHUX MPHHIIUNAX:

1) MHAMIYECKH OCHOBAHHBIM HA TOM, YTO CXOMSIAsi CTPYXKKa IPHUBOJUT BO BPAILIEHHE CTPYKKOJIOMATEIb, B BUJIE POJIMKA, YCTAHOBIICHHBIN
OKOJIO TIepeIHel TOBEPXHOCTH.

2)  OcHoBaHHBI} HA BUOpAIIMU Pe3Lia;

3) Kunemarnueckuii METO/, OCHOBAHHBIN Ha HEOOJBIIHNX KOJIEOATEINBHBIX BIKECHHUSIX Pe3lia OT JIBIKCHUH Kylauka.

ITepBere 1Ba MeToaa TPeOYIOT HaNbHEHIINX KopaboToK. TpeTwii Halren NpUMEeHEeHHEe B aBTOMOOMIECTPOCHNY NP HU3TOTOBIEHUH POIHKOBBIX
HO/IIINITHAKOB.

Pe3ibl, OCHAIEHHBIE TBEPIBIMY CIUIABAMHU

KoHcTpyKImst pe3IioB ¢ TBEpBIMHA CIIaBaMH JIOJDKHA 00€CIeUNBaTh:

1)  BBICOKYIO MPOU3BOAMTENLHOCTD 3a CYET HAIEKHOTO KPEIUIEHHS PEXKyIIEil INIACTHHKH U 0A00pe COOTBETCTBYIOLIEH T€OMETPHH;

2)  XOpolIHil 0TBOJ CTPYXKH, 00pa3ylomieiicsi B OOJBIIOM KOJIMYECTBE P padoTe pesla;

3)  SKOHOMHYHOCTBH 33 CUET MaJOro yAeIbHOTrO PacXoja TBEPOro CIUIABa M HPOCTOTHI KOHCTPYKIIU PE3LIOB.

B Hacrosiiiee BpeMsi CyIIECTBYET 3 BapHaHTa TBEPOCIUIABHBIX PE3LOB, KOrJa TBEPJOCIUIABHAS IUIACTUHKA HAIasHAa Ha ACP)KaBKY pesla, ¢
IJIACTHHKOI, MEXaHWYECKN 3aKPEeIUICHHOH B JepikaBKe, C IUIACTHHKOM, BIAsSHHOI BO BCTaBKY, KOTOPask MEXaHWIECKN KPEIHUTCS K JepiKaBKe pe3la.
Kpemnnenne miacTHHKY Hamaikoi sBisieTcst Hanboee cTapbiM crocoboM. MexaHnueckoe KperieHne pa3paboTaHO BO MHOTHX BapuaHTax. JleificTBue
M3rHOAIOIMX ¥ CKAIBIBAIOIINX CHJI Ha IUIACTHHKY NpU ee paboTe JO/DKHO OBITh HAMMEHBHIMM. J[/isi 9TOro HEOOXOAMMO YCHIIMBATH BEPIIHHY
TUTACTHHKH 32 CYET YBEITMYeHHs yriia 3aoctpeHus. C 3Toi Iebio MPHHUMAIOT MEHBIINH NepeHNH Yroil.

Ilpu oOpaboTke 3aKaJeHHBIX cTajeil M OOJUPOYHBIX pabOTaX pPEKOMEHAYETCs NPHMEHSTh OTPHULATENBHBIM TNepeqHuil yron. Pesusl,
OCHAIIICHHBIC TBEP/BIM CILIABOM, MOJBEPraloTCs M3HOCY, Kak 10 IepefHei, Tak U Mo 3ajaHel rpaHsM. IlepeTodka pesloB MPOMCXOJUT MO 00eHM
MOBEPXHOCTsIM. VI3HOC pe3la 3aBHCHT OT MHOTHX (D)aKTOpPOB, OCHOBHBIMH M3 KOTOPBIX SBISIIOTCS POJ| MaTepuajia, MHCTPYMEHTa, XapakTep
00pabaThIBaEMOro MaTepuaia, XapakTep 00pabOTKH, yIIIbl

BennunHa M3HOCa MOXET KOJeOaThCsi B MIMPOKMX Mpeaenax. TeopeTHdecKH MpU CPEAHHMX 3HAYCHHUSX, BIHUSIONIMX HAa M3HOC MapamMeTrpoB
BeMMUMHA yriia © Konebiercs B mpenenax 30-45°, OyHaKo MPaKTHYECKH YMCTOTO H3HOCA He CymIecTBYeT. [Ipy paGoTe TIPOHCXOIAT MENKHE CKOJBI,
BBIKpAIIMBAHUA. OTH JAe(eKThl OOYCIOBIEHBI MaJloOi IUIACTHYHOCTBIO TBEPJBIX CIUIABOB, CHIBHO HApYINAIOT CHITy HAlpaBICHHS H3HOCA, a
CIeIOBATENBbHO, M HAINPSKEHHOE TepeMelieHe BEPIIMHBI pe3lia MpH Teperoukax. Ipaxtuyeckn ©=25-30°. B COOTBETCTBHH C 3THM, a TaKkKe
CHIDKEHHE TPYHZOEMKOCTH 3aTOYKH DPE3I0B C HaNasHHBIMH IUIACTHHKAMH, a TAKKEe CHIDKEHHE pacxoja TBEPAOTO CIUIaBa, Pexyllas IUIaCTHHKA
BIIaMBaeTCs OGBIIHO TOJ yriioM y=15-18° He 3aBHCHMO OT aGCOMOTHOrO 3HAUEHHS TIEPEHEro yriia. Bonbime 18 TpaaycoB yriisl He TIPHHAMAIOTCH.
CrangapTHble pe3ubl npu padote ¢ nogayamu 6omnee 0,5 MM/00 ¢ OOLICTTPUHSATON TEOMETPUEH PEXKYILUX HIEMEHTOB HE 00ECIEYHBAIOT 3aJaBaeMOTO
KJacca IIEPOXOBATOCTH IOBEPXHOCTH. J[JIsi yCTpaHEHMs 3TOrO HEZOCTAaTKa HOBAaTOpaMH IIPOM3BOJCTBA TIPEUIOKEHBI PSJI Pa3HOBHIHOCTEH.
Hanpumep, YepHaBckwuii pazpaboTa pesIbl O CenHalbHOH KOHCTPYKIHEH pexyreit ronoBku. OCHOBHAs 0COOEHHOCTh TAKOTO Pe3lia 3aKIIouaeTcs
B TOM, YTO YacTh BCIIOMOTaTEJbHOTO PEKYILEro JE3BUs 3aTAUMBACTCS HA [JIMHE K HANpABICHHIO I0Ja4H MHCTPYMEHTa B pabote. YIIBI @ U @1
NPUHUMAIOTCS OOBIYHON BeNTMYHHBL. OTpe3HbIe pe3lbl

OTpe3Hble pe3lbl MPUMEHSIOTCS KaK Ha TOKApHBIX M PEBOJBBEPHBIX CTaHKaX, TaKk M Ha aBTOMAaTax M IoJyaBToMarax. PaGoTaioT oTpe3Hble
pesiisl B Hanbosee TKEIBIX YCIOBHSX, KOTOPBIE CBSI3aHBI C 3aTPY/JHEHHBIM OTBOAOM CTPY)KKH M3 30HBI PE3aHHs1, HEAOCTATOYHOCTHIO OXJIAXKICHUS, a
TaKxke He OaronpusaTHOH Qopme pesra: mpH HEOONBIIOM BBICTYIIE TEJIO MMeeT Hebombmoe cedeHue. [Ipuuem OGimxe K LEHTPY 3arOTOBKH, CHIIBI
pesaHus Bo3pacTaroT B 1,5...2 pasa Mo CpaBHEHMIO C HayaJoM OTpe3KH. bolbloe 3Ha4YeHHE A YCHEIIHON PabOoThl OTPE3HBIX PE3LOB SBIACTCS
IPaBIIIBHOCTH YCTAaHOBKH pe3lia IO OTHOIIEGHHIO K 3aroToBKe. IIpu ycraHoBke oTpe3HOro pesna Bbime nentpa Ha 0,1...0,2 MM ImracTiHHA TBEpAOTO
CIIaBa HANAWBACTCs BJOJIb NEPEAHCH MOBEPXHOCTH. YCTaHOBKA pe3ld HIXKC LCHTpAa Ha BEIMYMHY Oomee 1,5 MM NPHBOAMT K OTPHIBY BCeil
IIACTHHKH OT JiepxkaBKu. [IpaKkTHKa MOKa3bIBAET, YTO LENECO00Pa3HO YCTaHABIMBATE OTPE3HBIC PE3Ibl U3 TBEPAOro CIIaBa HIDKE LIEHTPa JCTAlld Ha

15



0,5...1 mM. Bo m3bexanne ocnabieHHsl TOJOBKH pe3lia BCIIOMOTAaTeNbHBIC YIVIBI B IUIAHE NPHXOIHUTCS YCTaHABIMBATH HEOOJBLIOH BEITUYHHBI B
npeﬂenaxlo30/—20. BcnomoratenbHble 3aHUE YIIIbI IPUXOJUTCS NEIaTh TOXKE HEOObIIOH BENUYUHbL — 2...3 Tpaayca.

C 11e/TbIO TIOBBIIICHUSI IPOYHOCTH TBEPBIX PE3LOB NPHXOJUTCS YCUIIHBATh TEJIO ACPIKABKH pe3Lia.

Hanuune GOKOBBIX CHJI, BOBHHKAIOLIMX B IPOLIECCE PE3aHMs, YaCTO BHI3BIBACT OTPHIB TBEPIOCIUIABHOM IUIACTHHKH OT JAep)kaBKU. B Tex
Clly4asix, KOTJa 3aroTOBKY HEOOXOAMMO OTpe3aTh O KOHIA MPUXOJUTCS CTAUMBATh IJIABHYIO PEXYIIYI0 KpPOMKY. B HacTosiiee Bpemsi MIMpOKOE
NpUMEHEHHE HAaXOAAT Pe3Lbl C MHOTOIPaHHBIMH HelepeTaynBaroluMucs rpansami. Onu ObBatoT ¢ 3, 5, 6 rpansmu. Yucno rpaneil BoiOHpaercs B

3aBHCHMOCTH OT HEOOXOAMMOro yria (0 DTN IIACTHHKHU JIepXKaTCsi Ha JiepKaBKe MEXaHMYECKHM, IOCIE HU3HOCA MOBOPAYMBAIOTCA M 00paboTka
BeJIETCS IPYroi pekyIied KpOMKOH. B TspkeIoM MallMHOCTPOSHHH IIMPOKO NPUMEHSIOTCS Pe3Lbl ¢ HamasHHBIME ItacTuHamu 60-80 kr. 'omoBku
ceifyac CHUMAIOTCS U HECYT MX Ha HEPETOUKY, 3TOT HPOLECC YIpolaeTcs. Pe3usl ¢ MUHepaIokepaMUueCKUMU HPEAMETaMH MOTYT H3rOTaBIIHBAThCS:

1) npunaiikoi;

2) MEXaHHYECKOe KPEIUICHNE IIACTHHKH.

Harmaiispie pe3usl 0OBIMHO HEZOCTATOYHO HAIEKHBI, T.K. NPHIAN IUIOXO CIIAMBACTCS C MHHEPATOKEPAMHYECKOM IUIACTHHKON M IUIACTUHKON
npeamera. Jlydie pesibl MoTy4aroTcs ¢ MpeABapuTeIbHON MeTaM3alueil. Haiie BCcero riiacTUHKY KPesTCs MEXaHUYECKH.

Otpe3HbIe pe3Ibl

OtpesHble pe3lbl IPUMEHSAIOTCS KaK HAa TOKApHBIX M PEBOJIBBEPHBIX CTAHKAX, TAK M HAa aBTOMAaTax U IoiyaBToMartax. PaboraioT orpesHbie
pesiibl B HanboJiee THKEIbIX YCIOBHUAX, KOTOPBIE CBSI3aHBI C 3aTPYIHEHHBIM OTBOAOM CTPY)KKH U3 30HBI PE3aHHs1, HEAOCTATOUHOCTBIO OXJIAXKICHHS, a
TaKke He OnaronpusaTHON (opMe pesma: IpH HEOONBIIOM BEICTYIE TENO MMeeT Hebombinoe cedeHue. [Ipudyem Ommke K LEHTPY 3aTOTOBKH, CHIIBI
pe3anust Bo3pacTaroT B 1,5...2 pa3a 10 CpaBHEHHUIO C HA4aJlOM OTpPE3KHU. Boubiioe 3HaueHue Juid ycrelmHoi paboThl OTPE3HBIX PE3LOB SBIAETCS
NIPaBUJIBHOCTh YCTAHOBKM pe3lia [0 OTHOLIEHHIO K 3aroToBke. [Ipu ycraHOBKe OTpe3HOro pesua Bbiie HenTpa Ha 0,1...0,2 MM I1acTHHA TBEpAOro
CIIaBa HAIlaHBaeTCs BJONb IIEpeJHCH MOBEPXHOCTH. YCTaHOBKA pe3lla HIDKE IIeHTpa Ha BENM4YMHY Oonee 1,5 MM IpPHBOOHT K OTpPBIBY Bceit
IUIACTHHKH OT JiepxkaBKu. [IpaKkTHKa MOKa3bIBAET, YTO LEIECO0OPa3HO YCTaHABIMBATE OTPE3HBIE PE3Libl U3 TBEPIOro CIIaBa HIDKE LICHTPa JETalld Ha
0,5...1 mm. Bo m3bexanne ocnabieHHsi TOJOBKH pe3lia BCIIOMOTaTelibHbIE YIJbl B IUIAHE MPUXOMUTCS YCTAHABIMBATH HEOONBLION BEITUYHHBI B

130'-2°

npezenax . BciomorarernpHble 3a/1HUE YIJIbI IPUXOJUTCS J€1aTh TOXXE HEOOIbIIOM BeMUuHbL — 2...3 rpaayca.

O
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Puc. 4. dopma orpesHoro pesua.
C 1eJIbI0 TIOBBIIIICHUS IIPOYHOCTH TBEPJOCIUIABHBIX PE3II0B HEOOXOIMMO YCHIHBATh TEJIO AEPIKAaBKH pe3lia.
Hannune GOKOBBIX CHJI, BO3HHKAIOIIMX B IPOIECCE PE3aHUs], YAacTO BBI3BIBAET OTPBHIB TBEPAOCIUIABHOM IUIACTHHKH OT IEPXKaBKH. B Tex

Clly4asix, KOrJla 3arOTOBKY HEOOXOIMMO OTpe3aTh [0 KOHIA IPUXOJHUTCS CTAYMBATh INIABHYIO PEXYILYI0 KPOMKY. B Hacrosinee Bpems IIHPOKOE
MIPUMEHEHUE HAXOAAT pe3libl C MHOTOTPAaHHBIMHU HelepeTaynBaronuMucs rpansiMu. OHu ObIBatoT ¢ 3, 5, 6 rpansmu. Yucio rpaneil BoiOupaercs B

3aBHCHMOCTH OT HEOOXOJUMOTO yriia §0 DTN IUIACTHHKH JepiKaTcsl Ha JepyKaBKe MEXaHWUYECKH, IOcIe H3HOca MOBOPAYMBAIOTCS W 00paboTKa
BEJIETCS JIPYroil pexyled KpoMKOi. B TsoKelIoM MallMHOCTPOSHUH HMIMPOKO MPUMEHSIOTCS Pe3libl C HamassHHbIMU I1actuHamMu 60-80 kr. IonoBku
celfuac CHUMAIOTCS U HECYT MX Ha IIEPETOUKY, 9TOT IIPOLECC YIpomaercs. Pe3mbl ¢ MHHepaIoKepaMIIeCKHMH IIPeIMETaMU MOTYT H3TOTaBINBAThCS:

3) mpuUIanBaHHEM PEXYIIEH IUTACTHKH;

4) ¢ MeXaHMYEeCKUM KPEIUICHHEM IUIACTHHKH.

Harmaiinble pe3ns! 0OBIMHO HEZOCTATOYHO HAJEXKHBI, T.K. NPHIAN IUIOXO CIIAHBAETCSl ¢ MHHEPATOKEPaMIYECKOH IUIACTHHKON M IUIACTUHKON
npexmera. Jlydmne pe3ns MoTy9IaroTesl ¢ IpeBapUTeNbHON MeTaum3anueil. Yaine Bcero ImIacTHHKH KPETSTCs MEXaHHIECKH.

DacoHHbIC pe3Ibl

Ilpu obraunBaHuMH (hacCOHHBIX HeTaleldl OOBIYHBIE TOKApHBIC pe3lbl He 00ECIeYMBAIOT MOCTOSHCTBA mpodmisi. Kpome Toro oHm Maio
TIPON3BOAUTENBHBI, X NPHMEHEHHE Ul IOJOOHBIX Ilefied MOXKeT OBITh ONpPaBJaHO B YCIOBHSX MENKOCEPHIHOIO NPOM3BOACTBA. B ycloBHsX
KPYITHOCEPHITHOTO M MaccOBOTO IPOU3BOACTBA B KAaueCTBE OCHOBHOTO MHCTPYMEHTa JUIsi 0OpabOTKM (DaCOHHBIX JeTanell HaxXOIAT HPUMEHECHHE
crienuanbHble (pacoHHBIE pe3nbl. OHM 00ecIeYnBalOT HACHTHYHOCT (POPMBI, BRICOKYIO TOYHOCTH Pa3MepoB, BHICOKONIPON3BOAUTEIBHBI H OITYCKAIOT
0oJbIIOE KOJIMIECTBO IepeTouek. Bee hacoHHBIE pe3ibl AesIT Ha 2 TPYIIIEL:

1) npusmaTHyecKue;

2)  Kpyrisle

HpHSMaTPI‘ICCKHe pe3ubl MPUMEHSAIOT AT HAPY>KHOI'O 06Ta‘{I/IBaHHH, a KpYTJIbIE€ KaK I Hapy>XHOT0, TaK U JUId BHYTPEHHETO.
PaAnansHEE TaHrEHMANEHBIE
|
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Puc. 4. Cxemsl o1a4 ()acOHHBIX PE3LOB

B nporecce paGoTh! mpu3MaTHYecKie (pacoHHBIE Pe3Lbl MOI'YT HMETh PACIIONIOKEHHE Oa3bl KPEIUICHUs, MOXKET OBITh MapajuieibHa OCH JeTallH,
100 HAKJIOHHO K Heif, ¢ TeM 4ToOBI 00eceunTh OIaronpHsITHBIC YYaCTKHU C LEbIO MONYYeHHs ONTHMANbHBIX YIrIoB. [Ipu3mMaTnueckue dacoHHbIE
pe3ibl MOTYT OBITh paJUadbHBIMU U TaHTCHIMAIbHBIMU. PajuanbHble pesnsl OOBIYHO MMEIOT I0jady paanaibHO K oOpabaTbiBaeMoil jperand, a
TaHTeHI[HAIbHBIC — KacaTeNIbHO K 00pabaThIBaeMO ITOBEPXHOCTH.

VY paguanbHBIX CHSTHE NPHUIYCKa OCYIISCTBIIETCS MO BCeil mMpuHe Hpoduis, TpeOyeTcs CHIKCHHE PEXUMa pe3aHus. Y TaHTCHIMaIbHBIX
OTAENBHBIE YYaCTKH BXOAAT B pabOTY MOCTENEHHO U MOATOMY MOTYT paboTaTh ¢ 0ojee BRICOKUMH peKHMMaMu pesaHus. Kpyrisie hacoHHBIE pe3lbl
MOTYT OBITh C KOJIBIIEBBIMU 00Pa3yIOIHMH (hJaCOHHBIMHU MTOBEPXHOCTSIMH, JINO0 00pa3yroline, pacioiIoKeHHbIMU 110 BHHTOBOMN JINHUH.

Bornbliee MpUMEHEHHE HAXOAAT KPYIibie (hacOHHBIC Pe3lbl. [JIaBHBIM 00pa3oM M3-3a MPOCTOTHI M3rOTOBIEHUsS. Kpome TOro, 3TH pesius
BBIJICPXKUBAIOT OOJIBIIIEE KOIMYECTBO MEPETOUCK.

Ipu3matiyeckue GacoHHBIE Pe3Lbl 00J1a1aI0T MOBBIIIEHHONH TOYHOCTBIO M HAISKHOCTBIO KPEIICHHSI.

Ecnu y dacoHHOro pesnia 3Hauewst mepeHero U 3aJHero yrioB OyayT paBHsl 0, To npoduiab pacoHHOTO pe3ia OyAeT MOJHOCTHIO HICHTHYCH
npodumo neranmu. B stom ciywae paGortats peseny He Oymer. [lostomy kak Tonpko o aenaercst Oosbine 0, mOsiBIsieTcs HEOOXOIMMOCTb
KOpPPEeKTHpOBaHUs Hpoduiis (HacoHHOTO pesla, T.K. ero Npoduiib TOJDKEH OTIHYATBhCS OT TpeOyeMoro mpoduis JeTaid, T.e. HAIMIHE Y U o He
ycTpaHseT HEOOXOANMOCTH KOPPEKIHOHHBIX PACUeTOB, HE YMEHBIIACT HU TPYAOEMKOCTH PACUYCTHOH pPaOOTBI, HU CIOXKHOCTH TEXHOJIOTHH
IPOU3BOJCTBA KOPPEKTHPOBAHHBIX (JACOHHBIX PE3LOB, MOITOMY U IIEPEAHIOI0 IpaHb (DACOHHBIX PE3LOB CIEAYeT 3aTauuBaTh IO MPOQMIIIO |,
COOTBETCTBYIOIIEMY 0OpabartsiBacMoii aetamu. KoppekTnposanue GpacOHHBIX PE3LOB MOXKET OCYIIECTBIATECS JIBYMs METOAAMH:

1) rpaduueckuii;

2) aHATMTHYECKUIL.
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ITpenmymiecTBOM rpaduyecKoro METoa ABISETCS €ro HarIaAHOCT. K HeocTaTkaM ciielyeT OTHECTH HETOYHOCTb, CBSI3aHHYIO C HETOYHOCTBIO
rpaduuecKuxX mocTpoeHui. IIpenMymecTBOM aHATUTHIECKOTO METO/1a SIBIIETCS BEICOKas TOUHOCTh OIpe/eleHus pa3MepoB. HemocraTkoM sBiseTcs
CJIOKHOCTh BBIYUCIICHHH, OCOOCHHO JUIs KPMBOJIMHEHHBIX mpoduieii. I'paguuecknii MeTo NPUMEHSIOT B TEX CllydasX, Korjaa (pacOHHBIH peser
paccuuThIBaeTCs Ul 00pPabOTKH HE TOYHBIX JAeTajlel KPUBOIMHEHHON (hOpMBI. AHAIUTHYECKHI IPUMEHSIOT TOTAA, KOTJa JIeTalb UMEET BBICOKYIO
TOYHOCTb, HO HE CIOXHYIO (opMy. [Ipn HeoOxoauMocTH 0OpabOTKH JeTand BBICOKOW TOYHOCTH H CIOXKHOI (OpMBI IPHMEHSIOT 00a MeToia U
Ppe3yIbTaThl CPABHHUBAIOT.

Tema 2.2. UHCTPYMEHTHI 1711 00pa0OTKH OTBEPCTHH (JIeKIMSI-THCKyccus 2 Jac.)

B COBpEeMEHHOM MaIIMHOCTPOCHUH Ul 00pabOTKM OTBEPCTHH HPHUMEHSIOTCS CaMble Pa3sHOOOpa3HbIE MHCTPYMEHTHI B 3aBHCHMOCTH OT
Ha3Ha4YeHHs! 00pabaThIBaeMON JeTallH, a TAKXKe Pa3IHIHBIX (PaKTOPOB TEXHOJIOTHIECKOro mponecca. CaMbIMU pacIpoCTPaHEHHBIMH HHCTPYMEHTAMH
UL 00paOOTKH OTBEPCTHH SIBIIOTCSA CBEpia, PAcTOUHbIE HHCTPYMEHTBI, 3CHKEPHI, Pa3BePTKU, NPOTSDKKH UL BHYTPEHHETO IPOTSATHBAHUS,
U (OBANBHBIE KPYT'H, XOHUHTOBAJIbHBIC TOJIOBKH, aJIMA3HBIC PE3LbI H T.Il. KHCTPYMEHTBHI.

Caepnia mpenHa3HA4YeHb! UL CBEPJICHUS OTBEPCTUH B CIUIONIHOM MaTepHalle, JUIl PacCBEPIMBAHHS OTBEPCTHH — yxKe IpeABapHTEIbHO
MIOJTy9eHHBIX JTUTHIX, KOBKOMH, [T CBEPIICHUSI KOHMYIECKUX YriIyOneHni. OCHOBHBIMU TUIIAMHU CBEPII SBIIIOTCS:

1) cnupanbHble;

2) UCHTPOBaHHbIC;

3) neposble;

4)  crneumanbHble Ui TIIyOOKUX OTBEPCTHI;

5)  TromOBKHM IS KOJBLEBBIX CBEPIL.

W3 Bcex cBeps HamOojbllee MPUMEHEHHE NMONYYMIN CIUpaibHble cBepiaa. OHH NPUMEHSIOTCS A 00pabOTKM OTBEpCTHi, HE TPeOYyIOIINX
nocneyoeii 00paboTKH, MoJ| HOCIeayIoIee 3eHKEPOBaHNE, Pa3BEPThIBAHUE, HAPE3aHNE Pe3bObI METUHMKAMH.

CyImecTByeT psiJi THIIOB CIIUPATBHBIX CBEPIL:

1) aJMHHBIE C HMIHHAPHYECKUM XBOCTOBHKOM;

2) KOPOTKHE C LMJIMHIPHYESCKUM XBOCTOBUKOM;

3)  neBble C UIMHAPHIECKHIM XBOCTOBHKOM;

4) ¢ UWIMHAPUYECKUM XBOCTOBHKOM M YKOPOYEHHOM paboueii 4acTsio;

5) ¢ KOHMYECKUM XBOCTOBHKOM;

6) c yCHICHHBIM KOHHYECKHM XBOCTOBHKOM;

7)  C yAIMHCHHBIM KOHHYECKUM XBOCTOBHKOM;

8) ¢ yKOpPOYCHHBIM KOHHYECKHM XBOCTOBHKOM;

9)  c 4eThIpeXrpaHHBIM CYKHBAIOLIUMCS XBOCTOBHKOM.

3a mocieHee BpeMsl MOSIBUJIOCH MHOTO IIEJIBHBIX TBEPAOCIIABHBIX XBOCTOBHKOB.

CrupasibHble CBepiia, paboTarole B TSHKENBIX YCIOBHUAX (U1 TITyOOKOro CBEpIICHHUS), CHAOKAIOTCS KaHAJIaMH JUIsl TIOJIBOJIA OXJIAXKIAIOILEH
JKHAKOCTH HETIOCPEICTBEHHO K PEXYIUM KpoMKaM. [Ins oOpabOTKM CTyNEeHYaThIX OTBEPCTHH NPHMEHSIOTCS MHOTOCTYIIEHYAThle CITHPaJIbHBIC
cBepa.

KoHcTpyKTHBHBIE 3]1€MEHTBI CITPATIBHBIX CBEPII

OCHOBHBIMH KOHCTPYKTHBHBIMH 2JIEMEHTaMH CBepJIa SIBIISIOTCS: YO 2¢) - YroJl pexylieil 4acTH; yroi HakJIOHa BUHTOBOH KaHABKH -. YTJIBI
PEeXYIUX KPOMOK - 0 M Y; IOIepedHasi KpoMKa (IIepeMbluKa), OT KOTOPOH 3aBUCHTY; (opMa 3amHeil IIOBEpXHOCTH; (hopMa KaHABKH; JICHTOUKA;
YTOHEHHE KaJHOPYIOIIEH YacTu; 3aKUMHAs YacTh.

VYron ¢ sBiseTCS OXHUM U3 OCHOBHBIX KOHCTPYKIMOHHBIX 3JIEMEHTOB CBEpJIa, KOTOPHIH ONpPEResieT ero MPOU3BOAUTENBHOCTE U CTOHKOCTB.
CBepIio MMeeT Takoe jke 3Ha4ueHHe KakK IVIaBHBIH yroi B IUIaHe y pe3unoB. Hapsay ¢ yriioMm HakiOHa BUHTOBOI KaHAaBKH OH OIpPEIENseT MepeaHui
Yroj, KOTOPBIA H3MepsieTcs B IUIOCKOCTH, MEPHeHIAMKYISIPHOM TIIaBHOM pexyuied KpoMku. [10J00HO riaBHOMY yrily B IUIaHE, YTOJl ¢ y cBepia

®

BJIMSICT Ha COCTABJIAIOIINE YCHUIINA PE3aHUS. HpI/I TOYCHHUHU C YBEIIMYCHHUEM oceBast cocTaBisromas Py BO3pacTaert, a Pz YMEHBIIACTC.
2p

Y

A
Puc 5. Dnementsl cBepna

Ilpu cBeprieHUH CHIla MOAAYM COOTBETCTBYET CHile Py, a KpyTSIIHil MOMEHT BKIIOYaeT B cebs cuity P, T.e. ¢ yBenuueHneM yrmna 2¢ oceas

CHJa YBEIHMYMBACTCS M KPYTALINA MOMEHT yMeHbIaeTcs. bonblias 3a0CTPEeHHOCTh BEPIIMHBI pe3lia MO3BOJSET eMy Jierde NpoHHuKaTh B Metamt. C

YMEHBIIECHUEM yIia @ - YIUIMHSAETCS PeXyIlas KpOMKa, Oiarogaps 4eMy YIIydIlaeTcs OTBOJ TeIula M3 30HBI pe3aHHs. Bce st (akTophl Ka3anoch

JIOJDKHBI OBLIU MIPUBECTH K HCIOIb30BAHUIO CBEPI C MAIBIMH YIJIaMU 2@, HO B CBSI3U C HEBBICOKOM IOTPEIIHOCTHIO, IPH 00paboTKe METAIOB, MaJlble

YITIBI HE IPUMEHSIOTCS. (P - BEIOMpAeTCsl Ha OCHOBAHHUHU 3KCIEPUMEHTANIBHBIX UCCIIEI0BAHNMN, B 3aBUICUMOCTH OT 00pabaTsiBaeMoro marepuana. J{us
@ =58° + 62°
¢=62°

_E£QO . ANO
ITpn 06paboTKE MATKUX CIIIABOB! (p - 58 : 60

CaMbIM OBICTPON3HAIIMBAIOLIMMCST MECTOM SIBIISIIOTCSI YTOJIKM C JIGHTOYKAaMH, ITOATOMY NPHUMEHSETCsl JBOWHAs 3aTOYKa CBEpJl, MECTO OT
KOHHYECKON M IWINHAPUYECKOMN YacTu.

N

cTajim cpeaHeifl TBEPAOCTHU NIPUHUMACTCA

ITpu cBepieHnH JIMCTOBOM CTaN:

a2

Puc. 5. Cxema 1BoiHOH 3aTOYKH
JIBoiiHas 3aTOYKa NPUBOANT K JIy4IIEMy TEIUIOOTBOLY U YBEINYCHHUIO CTOHKOCTH.
3araunBaloT mo paauycy r=0.3-1.2 B 3aBHCEMOCTH OT pa3Mepa CBepIa.
I'eomeTpruecKye mapaMeTphbl CBEPIICHNS, T.C. YIJIbl 3aTOYKH OINPEICISAIOTCS:
3aHUI yros o — ecTh yroJl MEeXIy KacaTelbHOM K clieqy 3aJHel MOBEPXHOCTH B JAHHOH TOYKE PEeXyILLeH KPOMKM M KacaTelIbHOW B TOH xke
TOYKE K OKPYXKHOCTH €€ BpalleHUs BOKPYT OCH CBEpJIa.
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HW3mepsieTcs 3aHuiA yroll B INIOCKOCTH NapajlieNbHON OCH cBepia.
INepennuii yron y — eCTh Yrol MexIy KacaTeIbHOH K Clleqy IMepeHel IOBEPXHOCTH B JaHHOH TOUKE pexKylieil KpOMKU K MPODIIIIO B TOH ke
TOYKE K OKPYKHOCTH €€ BpallleHUsl BOKPYT OCH CBepJa.

Puc. 6. Yrusl pexymieit yacti
H3mepsiercs nepeqHuii yron B I0CKOCTH NEPIEHAUKYISIPHON KPOMKE.

B mpomecce cBepieHHs CBEpIO BpamIaeTcsl U MepeMelnaercss BAONIb OCH 00pabaTbIBaeéMOro OTBEPCTHS B PE3yNbTaTe TUX JBIKEHUH
TPaeKTOPHs pe3aHus B 000§t TOUKe pexyleii KpOMKU OyaeT BUHTOBAs JIMHUS C IIIarOM PaBHBIM BEIHYNHE HOA4H.

®dopma 3aHel NOBEPXHOCTU CBEPI

IMpu 3aTouxe cBepa odopMisieTcs ITIABHBIN Yrol @, W 3aJHUE YIbl Ha MPOTSDKEHWH BCel pexymeil kpoMku. Kpurepuem IpaBHIIbHOM
3aTOYKH SABIISICTCS COOJIO/ICHHE 3HAUYCHHI YITIOB B ONPENENICHHBIX HpEAeNnax , a TaK )K€ CMMMETPUYHOCTH PACHOJOKEHHUS 3THX KPOMOK B OCEBOM
HaIlpaBIeHNY, T.. PAaBEHCTBO JUIMH y 000UX pexymux KpoMok. He obnamanne CHMMETPUYHOCTBIO PEXYIIUX KPOMOK IIPUBOJUT K HEPABHOMEPHOH
UX Harpyske.

W3-3a Ouenus cBepio paboTaeT HeNmpaBUIbHO, OTBEPCTHE MOIy4aeTCs IOBBILICHHOrO pa3Mepa. 3aTouka cBepil 0OBIYHO IPOM3BOAUTCS MPH
OTHOCHUTEIFHOM ABIDKCHHN IUTH(OBAIBHOTO KPyra U CBeplia CO31aBaeMOro KHHEMaTHUKOM CTaHKa. 3aIHss IIOBEPXHOCTh MOJIydaeTcst Kak OrHoaroast
10CJIE/I0BATEIBHOCTD MOJIOKEHHUH CONPHKACAIOLIEHCs CO CBEPIIOM INIOCKOCTH Kpyra. Ha nmpakTuke BcTpedaroTcsi S METOI0B 3aTOYEK:

ITo xoHMYECKOI TOBEPXHOCTH
ITo nunMHApUYECKON TOBEPXHOCTH
ITo BUHTOBOI MOBEPXHOCTH
0 JBYM IUIOCKOCTSIM
. Ilo ogHoili mIockocTH
HanGonpiee pacnpocTpaHeHHE IIONy4YHIa 3aTOYKa CBEpl IO KOHHUYECKOH IOBEPXHOCTH, T.€. IIOBEPXHOCTH CBepia OQOopMIsieTCS II0
BOOOpaXKaeMOMY KOHYCY.

arwhE

Puc. 7. Cxema 3aTOYKH 110 KOHUYECKOH OBEPXHOCTH

3a cuer cMeleHHsi OTHOCHTEIbHO OCH OOECIIeUMBACTCS BEIMYMHA yIria. 3aTOUKa MO IUIMHAPUYECKONH MOBEPXHOCTH MPOMU3BOAUTCS TaKiKe,
TOJNIBKO BMECTO BOOOpa)kaeMOro KOHyca NPHWHMUMAETCs BOOOpaXKAaeMbIil IIMIMHAp. 3aTouka II0 3aJHEH IMOBEPXHOCTH CBEpJia O BHHTOBOW
MOBEPXHOCTH MOKET OBITh OCYIIECTBJIEHA JMOO KOHYCOM IUTH(OBAIBHOTO Kpyra, MO0 ero TOpuoM. B mepBoM ciiyuae 3aTO4Ka IPOUCXOAUT IO
apXUMeJ0BOM BHHTOBOM NOBEPXHOCTH. BO BTOPOM 1O 3BOJIBBEHTHON BUHTOBOW IMOBEPXHOCTH. I[IpenMyliecTBO MepBOro Meroja — €ro
HENPEpBIBHOCTH H JIETKOE HCIIOIB30BaHNE Ha CTAHKAX PabOTAFOMIUX 110 aBTOMAaTHYECKOMY IHKITY.

ITo AByM MIOCKOCTSIM OOBIYHO 3aTaYUBAIOTCS CBEPJIa OCHAICHHBIE IITACTHHAME TBEPIOTO CIIIaBa.

3aTouka 0 OJHOH MIIOCKOCTH IIPOU3BOLUTCS IS CBEPII MAJIOro JUaMeTpa, B TOM YUCTIe LeIbHBIX TBEPJOCIUIaBHBIX CBEPIL.

®Dopma KaHaBKH CBEPII

IMpodumnio kaHaBKHU CBEPI NPEABSBIIOTCS CIEAYIOIIHe TPeOOBaHUS:

1. ®opma gomxHa obecrieynBaTh HEOOXOIMMYIO IIPOYHOCTH CBEPIIA.

2. PammonanbHOe pacnipesieNieHne MeTaslia o BCeMy CEUeHHI0 cBepra. [l mpenoTBpaleHust TPEIH BO BpeMs TepMOOOPabOTKH.

3. mpaBMIBHOE 00pa30BaHME CTPYXKKU HA PEXYIIEH KPOMKE H JIETKHI OTBOJ| €€ N3 KaHaBKH.

OOBIYHO TPOM3BOJAT TPOSKTUPOBAHHE KaHABOK cBepsl. OHO MOXET BBINOMHATHCA JIMOO Tpaduyecku, JuO0 aHanuTHdecku. OqHAKO
TIPaKTHYECKH IIeNiecooOpas3Hee Mpek e YCTaHOBUTH (PopMy 00pasyrolIyto KaHaBKY CBEpIIA, CIIOCOOBI KOHTPOJISI KAaHABKHM COXPAHEHUE 3TOH (OpPMBI B
Tporiecce paboThl, a MOTOM IPOAaHAIM3MPOBaTh (HOPMY TOTydIeHHON KaHaBKW. Takoe JONMyIIEHNHE BBI3BIBACTCS TEM, YTO OIMMOKH, KOTOpPBIE MOTYT
BO3HUKHYTh IPU aHAJIUTHYECKUX pacdeTax U MpH rpadu4eckoM MOCTPOCHUH MPOQUIs cBepria, 0OIYHO MPUBOIIT K OONBIIOMY €ro HCKaxeHHI0. B
HACTOsIIee BpeMs [T 00pa30BaHNs KaHABOK CBEPJ IPUHATHI 2 TPOMHIIS PEXKyIIeTro HHCTPYMEHTa:

1. YTIpOIIEHHBIH (prc.8)

2. CIOXHBIH (pHc.9)
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Puc. 8. YnpouieHHBIi Tpoduitb KaHABKH Puc. 9. CioxxHBIil NPOGHITE KaHABKH

XBOCTOBHKH CBEpJIa JENA0T JIMOO HIIHHAPUYESCKUMH JIHO0 KOHUYECKUMH.
CBepiia ¢ MUIHHAPHIECKIM XBOCTOBHKOM KPEIISATCS B IEHTPOBOYHOM matpoHe. CBepiia ¢ KOHHYECKMM XBOCTOBHKOM KPEIISITCS B IINIHIEIE
WITH B NIEPEXOIHUKAX BTYJIOK.

VY cBepi OCHAIICHHBIX TBEPABIM CILIABOM YOI 2 IIPU CBEPIICHHUN 3aKaleHHOU cTanu uyryHa =130°, a mpu 06paboTke BETHBIX METAJIIOB
= 118°. Ilepennuit yron npuHuMaercs oopadotke ayryHoB 0° - 10°, mpu o6paboTke 3akaneHHOU cTamu 3° - 15°.00paTHbIif KOHYC y TBEPABIX CILIABOB
CBEpJI JieaeTcsl MO0 JUIMHE PEeXYIIeH IUIAaCTMHKM TBEPAOro CIUlaBa , OCTalbHAas 4acTh CBEpia JelacTcs LUIMHApU4Yeckod. CeplleBHHA y HUX
HECKOJIBKO YBEJIMUYCHA.

LlenTpoBouHEIE CBEpIa
J131s onydeHns HEHTPOBOYHBIX OTBEPCTHI B ICTANISAX THIIA BAJIMK — IPHMEHSIOTCS LIEHTPOBOYHBIC CBEPJIA THUIIOB!
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1. Ilpoctbie

2. KomOuHHpOBaHHBIE

3. KOMOMHHMpPOBAHHBIC C IPEAOXPAHUTEILHBIM KOHYCOMOM

ITpocTele HEHTPOBOUYHBIE CBEPJIA MO KOHCTPYKLHUM HE OTIMYAIOTCA OT ONEPALMOHHBIX cBepid. C MOMOLIBbIO HUX CBEPIATCS LMIMHAPUYECKHE
OTBEPCTHSL.

KomOuHMpoBaHHbIE CBEpIIa M3rOTABIMBAIOTCS JIBYX CTOPOHHUMH JUIS JIYHILEro MCIIONb30BaHHUs MaTepHaa.

VYroa npu BepumHe pexyueid yactu ¢=50° - 60° B 3aBUcMMOCTH OT 00pabaTbiBa€MOro Marepuaia. BeauunuHa yTOHEHUS IPEUMYILLIECTBEHHO Ha
0,05—0,IMM Ha BCIO JJIMHY CBepJia B 3aBUCUMOCTH OT IMaMETpa CBepJa.

[lepenHuii yroa y HeHTpUpOBAHHOTO cBepIia y=5°— 6°

3axnuil yron Ha nepudepun ceepia 0=8°

IlepoBeie cBepia

Ipumensitorest peaxo. Pexyinas 4acTh BBINOJIHACTCS B BUAE IUTACTHMHKU CHA0XEHHOW PeXylMMH 3reMeHTaMu. [Ipumenstcs npu obpaborke
OTBEpPCTUH B OTJIIMBKAX MJIM MOKOBKaX. J{J1s GOJIBIIMX TMaMETPOB U3rOTABIMBAIOTCS CO BCTABHOW paboyell yacThro. YTros pe3aHus yroii IIpH BepLIMHE
BBIOUpaeTCs B 3aBUCUMOCTH OT 00padaTsiBaeMOro Matepuaina. [y yMeHbIICHUS TPEIUH OOKOBOI CTOPOHBI CHAOXKEHEI 3aTHAM YIJIOM B IIpezenax 5°
- 8° yronenust npuHuMarotces B npenenax 0,05 — 0,1MM Ha BClo JUIMH cBepua.

Ilpy IIMHHBIX PEXYLIMX KPOMKaX pPeXyllas 4acTh JENAeTCs C CTPYKKOpPa3[elUTEIbHbIMH KaHaBKaMi. OHM yHZOOHBI TEM, YTO MOTYT
UCIIONB30BAThCS KAaK PACTOYHBIC PE3IIBL.

CBepita ay1s IiTyb0KOro CBEpIICHUS

OCHOBHbIE IPUYMHBI HOSIBIEHUS 3THX CBEPIL:

1. ObGecneueHne MpsSMOIUHEIHON OCH.

2.  TouHocTb

HeB0o3MOXXHO 3aTOYNTh OJMHAKOBO PEXYIHe KpOMKH. CIupanbHOE CBEPIIO YXOMUT U HPSIMON JTMHUN HEBO3MOXXHO 00ECIICUUTS.

IMox riryGokuM cBepiIeHHEeM NMOHHMAIOT CBEpJIEHHE OTBEPCTUH Ha INIyOMHY NPEBBIMIAIONIYIO AMaMeTp B § pa3 u Bhimle. IIpuMeHsIoTcs Takue
CBepia Ha TOKapHO - CBEPIMIBbHBIX CTAHKAX; IIPH BPAILAIOIIEHCS 3aTOTOBKE U HE BPALIAIONIUMCS HHCTPYMEHTE.

I'myOokoMy cBepIIeHHIO NIPEbABIAIOTCA CIEIYIOIIE TPEOOBAHMS:

1. IIpsAMOIMHEHHOCTb OCH OTBEPCTHS

2. KOHIEHTPHYHOCTH OTBEPCTHUS IO OTHOIICHUIO K HAPY>KHOH ITOBEPXHOCTH

3.  LIMnuHAPUYHOCTH OTBEPCTHSI IO BCEHl ANUHE

4. YmcroTa U TOYHOCTH 0OpPabOTKH B IpeeNax MexIy 2-M U 3-M KJIacCaMH TOYHOCTH

Caepyia 11 TIyOOKOTO CBEpIIEHMSI OXBATHIBAIOT IMMPOKHII JHANa3oH JHaMeTpoB B mpexenax oT 6 — 400 mMm. B mpaxtuke BcTpedaroTcs
pas3iIMuHbIe KOHCTPYKIMU CBEpJ OOYCIIOBJICHHBIE pa3MepamMM AeTajed M TeXHHYeCKMMH TpeOoBaHMsAMHM K HMM. HambGonee wacto amst rirybokoro
CBEpJICHUS IPHMEHSIOTCS ITyIIeYHEIE, py)KeHHbIe CBepiia, CIHPAJIbHBIC CBEpJIa ¥ T'OJIOBKU JUISI KOJIBIIEBOTO CBEPIICHUSL.

ITymeunsle cBepia HPEACTABILIOT COOOH CTEPKEHb Y2 THaMeTpa.

5 mt

Gl )

Puc. 10. ITymeynoe cBepio

I'maBnas pexymas KpoMKa HampaBiieHa INepIeHANKYIAPHO OcH. A BCromoraTenbHas Mo yriaoM 10° mpuyem HaaMuue TIABHOM peskyrien
KpoMKH Ha paccrossaun 0,1MM oT ocu cBepia. [lepenHss MoBepXHOCTH BO n3bexaHny 3aeanus jenaercst Ha 0,2 — 0,5 MM BbIIIe ocu cepra. Biaons
BCEH JAIMHBI pexyien yactu Ha 30°

a=8°-10°.

Bemuuna yronenus B npenenax 0,03 — 0,5 ma xaxasie 100 Mm. aiamHel. [l MENKHX CBEPI MEPEAHSs MOBEPXHOCTh C LEBIO YIIydIleHUs
nenaercs |-1, s npyrux 11.

ITo xapakTepy cBoeit paboThI Takue CBepsia HATIOMUHAIOT PACTOYHOM pe3ell MO3TOMY X MOKHO TIPUMEHSATh IPU CBEPIICHHH B KOHAYKTOpE T160
TIPH TIPe/[BApUTENHHOM HaJICBEPJICHHOM OTBEPCTHM C TeM YTOOBI 00ECTIEUNTh CBEPITY JOCTATOYHYIO ONOPHYIO IOBEpPXHOCTh. bonee coBepIeHHBIM
ABNIAIOTCSA pyKelHble cBepaa. OHM MpeICTaBIAIOT HUINHAPUYECKUH CTEpKEHb C BHYTPEHHHM OTBEPCTHEM JUIS TTOABOJA OXJIAXKIAIOIIEeH KUIKOCTH.
OCOOEHHOCTD ITUX CBEPII 3aKITIOYACTCS B CIEAYIOIEM:

BepimHa MMeeT OfHY PEKYIIYI0 KPOMKY COCTOSIIYIO W3 JBYX 4acTeil. BepumHa cMelieHa OTHOCHTENBHO OCH Ha BenuuuHy D. OGBIMHO
npunumaercs b=a=0.25dcB cMeleHne BepIIMHbl 00pa3yeT KOHYC CIyXKalldii yHopoM CBepXy U 0OECIeYHBAIONIMM €My HaIpaBlieHHe B Ipolecce
pesaHus.

ObecnieueHne NPsIMOIMHEHHOCTH OTBEPCTHS (p < (pl , IUtHa pexymel kpomkn N Gonbiie Apyroi pexyeit kpomku W, mostomy ycuime
pe3anust mo kpomke N Gounbie yem ycunue pesanus mo kpomke W. B gacTHocTH paananbsheie coctasistonpe N>W. [Tostomy pe3sanue cTpeMuTces K
MmensIeit W-crtopose.

CBepJio He YBOIHUTCS U 00ECIICUHBAET BBHICOKYIO TOYHOCTh 00pabaThiBaeMOro OTBEepCTHs. TakuMH CBEpIIaMH MOXHO IOIYYHTH 00paboOTKy ¢
HOJIy9eHUEM LEHTPA.

Jlnst Gonee TiTyOOKOTO CBEpIEHHS MOTYT HPHMEHSThCS U CHHPAIbHBIC CBEpIa C UYETHIPbMS PXKYIIUMH KPOMKAMH M C UETBIPHMS
JICHTOYKAaMH, KOTOpbIe 00eCIIeYnBaroT JIydlllee HalpaBJIeHHe TaKoro cBepia B padore. OHU CHAOXKAIOTCS LEHTPAIBLHBIMH OTBEPCTUSIMH JUIS TTOBOJIA
OXJXKTAIomed >XKUAKOCTH. Takue cBepIa XOTS M O00TamaloT BBICOKOH IPOM3BOAMTENBHOCTHIO, HO HE O0ECHEeYMBAIOT JOCTATOYHO YHCTOU
00pabaThIBaeMOil MOBEPXHOCTH, U HE YBOJUT OT yJapa. YBOJ CBEpia CBSI3aH C HENMPABHIBHOW 3aTOYKOM.

Caepiia 1151 KOJIBIIEBOTO CBEPIICHUS

KomnblieBble cBepiieHHsI MPUMEHSIOTCS Uil OTBEpCTUil Oonbmnx auamerpoB (Oomee 100 mm). [lnst oTBepCTHil MajbIX THAMETPOB ATOT
IPOIECC HEBBITOJEH, TAK KAaK OCTAIOMIUHCS CTEePKEHb IOIydaeTcss HeOONBIIOro AuaMeTpa U He MOXeT ObITh HCIOIb30BaH IS JPYTux memei. B
TIocyIeIHEe BPEMsI HAXOJIAT MPUMEHEHHE TOJIOBKH JUIS KOJIEI] CBEPIICHHUS, KOTOPBIE 1[EecO00pa3sHoO MPUMEHATH I JuaMeTpoB 30 MM. ..

CBepiio coCTONT M3 KOpIyca 3aKPEIUICHHOTO B INITHHJENE PE3laMH, PUYeM PEeXyIinue KPOMKH PEe3LOB BBICTYNAIOT 3a KOPITYC CO CTOPOHBI
HApYKHOTO ¥ BHYTpEHHero amamerpa. [Ipu cBepieHHH OCTaeTcsl IEHTpPaIbHBIA CTEpXKEHb KOTOPHIM yHAlIseTcsl MOocIe OKOHYAHMS CBEPICHUS.
Hanpapnsionye roloBKM B OTBEPCTMH  OCYIIECTBISIETCS C IOMOIIBbIO HANpaBJAIONIMX IUIACTHH (JIEPEBSHHBIX, IUIACTMAcCOBBIX). ['omoBKa ¢
MyCTOTENBIM CTEPKHEM COCIHHSACTCS C TOMOIIBIO MPSMOYTOJBbHOH pe3bObl. Oxnaxaaromas XKHIKOCTh IOJAcTCs B 3a30p 00OpasyeMblil MEXIy
CTEHKOW TOJIOBKH U CTeHKOU AeTanmu. OTBOXA CTPYKKH M OXJTKHAIOMIEH >KUIKOCTH HPOHM3BOIMTCS MEXIY 3a30p 00pabOTaHHOW IOBEPXHOCTH U
MOBEPXHOCTBIO KOpITyca ToNOBKH. OCOOEHHOCTh TOJOBKM — NPHHLMI NPUHYANTEIBHOTO YHAlICHHs CTPYKKH U3 CIMBHOH IOBEPXHOCTH MOJ
neiicteueM COXK mopaBaemoii o BbICOKMM naBieHHeM. CTpyKKa He TOIBKO Ae)OPMHUPYETCS HO M yAanseTcsl U3 30HbI pe3aHus. Uncio 3yObes
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TaKHX T'OJIOBOK BLI6I/IpaeTCﬂ YETHBIM B Ipeaenax oT 6 1o 12 B 3aBUCUMOCTH OT JAuaMeTpa OTBEPCTUA WM AUaMETpa I'OJIOBKH. MapKa TBEPABIX

’V
CILTaBJICHHBIX IUIACTUH BEIOHPACTCS B 3aBUCHMOCTH OT 00padaTeiBaeMoro Matepraia. I'onoBku paboTaroT mpu cKopocTH pezanus 50 — 60 / mun

Tema 2.3. 3eHKepsI (JIEKIUS-THCKYCCHS 2 Yac.)

3eHKepbl NPUMEHSIOTCA JUIsl 00pabOTKH paHee IPOCBEPJICHHBIX, OTJIUTHIX, WM IITAMIOBAaHHBIX OTBEPCTHH, a TaK e, Ui 00paboTKM
KOHHYECKHX O TOPLEBBIX OBEPXHOCTEI. 3eHKEPbI OPa3EIAOTCS:

1. CnupanbHble 3eHKepbl. CIyXKaT 1711 36HKEPOBaHUS OTBEPCTHH, OHH MOTYT JaBaTh yBeIWYEHHE OTBEpCTHi OT 0.7 — 3MM B 3aBUCHMOCTH OT
pa3Mepa M XxapakTepa IpeiBapUTEIbHOIT 00pabOTKH OTBEPCTHSI.

2. Dro0 UMIMHIPHYECKHE 3EHKEPHl (3€HKOBKM) C HampaBisiolieid mandoi, npenHa3HauYeHHbIC M MOMYYCHHsS OTBEPCTUSl IOX
IUIMHIPHIECKHE TOJIOBKY BUJIOK, WIIH JUIsl 00pabOTKU TOPIEBBIX TOBEPXHOCTEH OTIMBOK

3. Konuveckue 3eHKepbl (3HKOBKH) IPUMEHSIEMBIC 111 36HKEPOBAHNS KOHUYECKUX OTBEPCTHIA O] TOJIOBKM BMECTO YJAJICHHS 3ayCEHIIEB C
KpaeB. A Tak e JUlsl 3eHKepOBaHUs LIEHTPOBBIX OTBEPCTHIl B AeTaisiX. 1o crnocoOy KperieHus 3eHKepbl ObIBAIOT LiEMHbIC U HacagHbie. [1o o0memy
KOHCTPYKTHBHOMY OTHOLICHUIO 3€HKEPHI IOJPA3/eNsIioT Ha LeNHbIe, CBapHbIe, COOpPHBIE H ¢ INIACTHHKAMHU TBEPAOTO cIulaBa. CrpaibHbIe 3eHKEpHI
IIMPOKO MPHMEHSIOT KaK IIPOMEKYTOUHbIE MEXK/Y CBEpPJIOM U Pa3BEPTKOM., MOArOTaBIMBAs A PACTOUYKU Oosee To4HOro orBepctus. CrupaibHbie
3eHKepbl OOBIYHO OBIBAIOT TPEX H YETHIPEX3yObIMH. JTO OOecledynBaeT Jydllee HONpaBIeHHEe B OTBEPCTUH U Oojee TOUHYIO paboTy. Y 3eHkepa
OTCYTCTBYET IIOIIepeYHasi KPOMKa, YTO 3HAUUTEIbHO yIydllaeT M o0Jerdaer yciaoBus pe3aHus. Tpex3yOble 3eHKEpHI W3TOTABIUBAIOTCS IENbHBIMH,
st 00paboTtku otBepeThit quamerpoM 10 — 32 mMm. YeThipex3yOble 3eHKEPbl H3rOTABIMBAIOTCS HACAJHBIME U JUIS JIYYIIEro EHTPUPOBAHHUS UMEIOT
KOHHYECKOE OTBEPCTHE, OHU M3rOTABIMBAIOTCS AJIs 00paboTKU oTBepcTHid AuamerpoM 25 — 80 mMM. CrinpasbHble 3eHKepbl 00€CIeIHBAIOT TOYHOCTh
He BBIIIE 4 Kiacca.

Luuuapudeckre 3eHKEpbl ¢ Hampapisiomed Handoil HNpUMEHSIoTCs sl 00pabOTKM LMWIHHAPUYECKHX yriyOsnenuit. Konmdeckue
3€HKEPbl MPUMEHSIOTCS ISl IPOAEIbIBAHHS KOHUYECKUX OTBEPCTHI 110J] KOHUYECKHE TOJIOBKH, ISl LIEHTPOBaHMs oTBepcTHil. KoHndeckue 3eHKepbl
pa3IMYaoT KOHCTPYKTUBHO M yrioM KoHycHocTd. ITo yriay koHycHocTH 3eHkephl gemsitcss Ha 4 rpymmsl: 30°, 60°, 90°, 120°. HaumGonee
PAacIpOCTPaHEHHBIMH SBIISIOTCS 36HKEPhI C YIIIOM KOHYCHOCTH 60°, IpHMEHsAEMBbIE 11 36HKEPOBAHHSI LICHTPOB.

OCHOBHBIMH KOHCTPYKTHBHBIMH 3JIEMCHTaMH 3¢HKEPOB SIBJISIOTCS:

1. ®dopwma pexynieil n kamubpyromieit YacTi
2. Ywucino 3y0beB WM KAHABOK U UX MPOGHIb
3. Yrubl pe3aHus ¥ HAKIIOHA KaHABOK.

Puc. 11. KoHCTpYKTUBHBIE 3JIEMEHTHI 3€HKEpa
3eHKephI 110 cBoel (opMe HAIIOMHUHAIOT CBEPIIO, JUIS JIyUIIero HalpaBieHus B padoTe, a Takke Uil OJIydeHHs OOJIbIIel TOYHOCTH U YHCTOTHI

00paboTKN OHM CHAOXKAIOTCS OOJBIIMM YHCIIOM PEXKYIINX 371eMeHTOB. Ero pexyias 4acTb BEIIOTHIET OCHOBHYIO padOTy IO CHATHIO MPHITYCKa.
|=(t+a)-ctge

OcHOBHYIO paboTy pe3aHus [0 CHATHIO MPUITYCKa BHIIOIHIET PEXYIIas 4acTh — 3aTOYCHHAS IO YIIIOM ¢.

| — juHa TopueBoit YacTn

(¢ — ITIaBHBIH yrojl B IUIaHE PE3aHMUsL.

a — JIOTIOJIHUTENbHAs. BEITMYMHA, KOTOpask MpuHUMaeTcs B npezaenax 0,5t<a<t.

(¢ — IPUHUMAETCS B 3aBUCHMOCTH OT 0OpabaTeiBaeMoro Matepraia. Jlist crainm cpenHeil TBepaocTH ¢ Konebiercs b 45° - 60°.

Jlnst TBEpABIX UYTyHOB @ J10 65°

Kanubpyromas yacts 3eHkepa, oOpabaTeiBasi OTBEPCTUS, 00ECIIEUHBACT TOUHBIN pa3Mep U HEOOXOAUMYIO LIEPOXOBATOCTh IMOBEPXHOCTH.
Kambpytomniast yacTs cHaOxkaeTcs JIeHTOUKaMu. Kaskplif 3y0 HIMeeT CBOIO JIEHTOUKY.

[lupuna u riryOMHa JEHTOYKU MIPUHUMAETCS B 3aBUCUMOCTH OT JJMameTpa 3eHkepa. [llupuna konebnercs B npenenax: 1.2 —2.8mm.

I'myOuna xonebnercs B npenenax: 0.35 — 0.8MM B 3aBHCUMOCTH OT pa3MepOB 3€HKepa.

CIUIIKOM y3KHe JISHTOYKH He 00ECIIeUMBAIOT XOpOIIETro HANpaBJICHWs, He MMEIOT 3araca Ha NepeTodKy, a HMPH CIHIIKOM LIHPOKOM
YXY/LIAeTCsl MPOLIECC pe3aHHs, TaK KaK YBEIMYMBACTCS TPEHHE W IMPOMCXOAMT NpPHIMIIAHHE CTPYKKM Ha JeHTo4uke. CIHpanbHbIC 3CHKEpPHI
AQHAJIOTMYHBI CBEPJIAaM U3TOTaBJIMBAIOT ¢ 0OPATHOH KOHYCHOCThIO. Bemuuuna oOpatHoi koHycHocT B mpezenax 0.004 — 0.1mm Ha kaxasie 100Mm
JUTHHBI pabodeii yactu 3eHKkepa. [Ipodmins 3yObeB 3aBUCHT OT urcia 3y0beB. it Tpex 3yObeB, Mpo(HIIb HMeET CIeayoyto GopMy:

Puc. 12. ITpodunb 3y0beB 3eHKEpa

IMepennuit yron y 3eHKepoB M3MepseTCs B INIOCKOCTH TEPIECHIMKYISAPHONW pEeXylled KpOMKe, a 3aJHUH yroi B IUIOCKOCTH MapJICHOW OCH
3eHKepa.

Tpu 3eHKepax co BCTPOCHHBIMH 3yObSIMHU U CTEPI0-CILIABHBIX 3€HKEPOB (p=20°.

IMepennuii yron 3eHKepoB Ul OBICTPOPEKYIMX cTaneit npuMensTes y=20°, U1t TBepbIX cTanei y=8°.

B 3aBucuMoctH oT 00pabaThIBAEMOro MaTepHaa MOTPEOWTENb IMEepeTaynBacT 3CHKEpHI, MONydYaeT TAKOH MEepeHUH yron, KOTOpBIH

HE0oOXOIUM JUI JaHHOTO ciaydas. [Ipu 06paboTke TBEpABIX MAaTE€PHANIOB, I TBEPAOCILIABHBIX 36HKEPOB IPHHIMAEM TAaKUE K€ HepeAHHE yIIbL.

VYron HakJIOHa KAHABOK 3eHKEpa M.JUTs TPe3yObIX 3eHKepoB 0=20° - 30°, 171 4eThIpex3yObIX 3eHKepoB »=12° - 15°

ITpu 06paboTKe TBEPBIX MaTEPHAIIOB B TBEPABIX CIIaBaX 3¢HKep M3roTapiuBaercs ¢ 0=0°. KayecTBo 3eHKEpOB ONpeJensieTcsl TEXHHUECKUMU
ycnoBusiMH 110 ux cocTaBy. Onu permamentupyiorcss I'OCT 1677-53. CormacHO 3TUM TEXHHYECKHM YCIOBHSIM JICHTOUKH, 3a[HEil OBEPXHOCTH,
KOHYCHI M OTBEPCTHS IOJ ONpaBKy JOJDKHBI ObITh IUTH(OBaHBL. —Pexymas Kpomka IODKHAa OBITh OCTPO 3aTO4YEHa, O€3 3aBalloB, TPELIWH,
HaIpaBJICHUC JICHTOYKH OTHOCHTEIIBHO LICHTPOB HE NODKHO mpeBbimaTh 0.06MM. TBEepHOCTh BCEX 3C€HKEPOB JOJDKHA OBITH B CICAYIOIIMX Mpeaerax:
Cramp 9XC: HRC=61 - 63 exn., OnicTpopexymias ctans HRC=63 - 65 en.
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Tema 2.4. Pa3BepTkH (JIeKIHUA-AUCKYCCHS 2 Yac.)

Pa3BepTkH TNpPUMEHSIOTCA I OKOHYATENbHOH 00pabOTKM OTBEPCTHIl IpeBapUTEIBHO IPOCBEPICHHBIX, PACTOYCHHBIX PE3LIOM MM
00paboTaHHBIX 36HKEPOM, K PA3BEPHYTOMY OTBEPCTHIO IPEIBSIBISIOTCS CICAYIOMINE TPEOOBAHNUSL:

1. Crporo numuHIpHIECKHe HOPMEL

2. Mmerb 3a1aHHOE HAIPABICHNUE OCH M YHCTHIC INIAZKHE CTCHKH.

3. pa3mep OTBEpCTHii JOJDKEH OBITh B MPE/Eiax JOIMYyCKOB YCTAHOBJICHHBIX KJIACCOM TOYHOCTH. Pa3BepTkaMu OOBIYHO MOIYy4arOT OTBEPCTHS
TPETHEro WIIH BTOPOro Kiacca TOYHOCTH. TpeTuil Kiace TOYHOCTH OOBIYHO IOTYYar0T OJHOM pa3BepTKOM. Iyt mosrydeHns: BTOPOro Kiacca TOYHOCTH
JIBa WM TPH pa3a pa3BOpayMBaTh.

Ipouecc pa3BopadnBaHHUs IPOMCXOIHUT IIPU JBYX COBMECTHBIX JBIKCHHSIX: IIOCTYIIATEIBHOM BJIOJIb OCH M BPAIlaTEIbHOM.

Pa3BepTKH pa3geisAiOTCS HA PYYHBIC W MAlIMHHBIC. PydHBIC NPUMEHSIOTCS IPU paboTe BPYYHYK C MOMOIIBK BOPOTKA WIM TPEIIETKH.
MarmHHbIe NPUMEHSIOT IpU paboTe Ha CTaHKax.

Kak mepBble, Tak ¥ BTOpbIE HOAPA3ACIIOTCS Ha
LMJIHH/PHYECKHE LEbHBIC.

LWJIMHAPUYECKUE Pa3BEPHYThIE (YCTAHOBOYHbIE)

LMITHH/PHYECKHE Pa3IBIKHBIC.

CHUpaNbHbIEC, KOHNYECKUE

KOHHYECKas 1JIs1 MOyYEHUs! Pa3INYHbIX KOHYCOB.

KOHI/I‘ICCKHG Pa3BEPTKH Pa3eISIIOTCS HA TPYIIIBI B 3aBUCUMOCTH OT TOTO, JUISl 4eT0 OHU [PEAHA3HAYAI0TCS:

1. mox MeTpuueckue KOHyca

2. mox konyc Mopse

3. HOJ KOHyCHBIE IITH(THI

4. Tox oTBepCTHS KOHYyCHOCTHIO 1:30

Pa3BepTKH NEpBBIX JBYX THIIOB H3rOTABIMBAIOT KOMIUICKTAMHU, COCTOSIIMMY U3 3-X MM 2-X IITYK.
LlniHApHYEcKHe Pa3BEePTKH MOTYT OBITh KaK LEIBHBIMH, TaK U HACA/IHBIMH.
MeHblie mecTH 3yObeB y pa3BepTKH He ObIBaeT.

OCHOBHBIMH KOHCTPYKTHBHBIMH 3JIEMCHTaMH SIBJISIOTCS:

R

1. Buewnsist popma
2. Yucio 3y0beB
3. Iar 3yObeB M UX HampaBjiIeHHE
4, Vel pe3anus
5. TIpoduib kKaHaBKU
LMIHHAPHIECKYIO Pa3BEPTKY MOXKHO MPEICTABUTH COCTOSIIYIO T10 AJHMHE U3 CHEHAIBHBIX YacTeil:
a x45°
D 7 o
4 R 5
,r—. l
= e ==
| N } 1
l ! [

= -
Puc. 13. O0muii BUA paBepTKH.

1 — 3a00pHBIN KOHYC

2,3 — kanOpyromas 9actb

4 — meiika

5 — XBOCTOBHK.

OcHOBHYIO pabOTy CHATHIO IIPUITyCKa BBIIOIHSET 3a00pHas 4acTh. KannOpyromas 9acTe obecriednBaeT HalpaBIeHHue U KaIHOpyeT OTBEPCTHE.

=0.2l

V pa3BepToK JUTMH 3a00pHON YacTh 1y

©=1° - y py4HBIX

¢=4° - 15° y MamIMHHBIX

JUISL MAIIIMHHBIX Pa3BEPTOK MIMPUHA TIPUHIMAET KOPOTKYHO 3a00pHYIO 4acTh, 4TO CIIOCOOCTBYET MOIYYECHHIO y3KOH JUTMHHOM CTPY/KKH, KOTOpast
He 3abuBaerT oTBepcTHs. Ha KoHIE 3a00pHOW 4acTW OTBEpPCTHS JOIDKHA CTOATh (packa 45°, 4TO mperoXpaHseT OT BBIKPAIIMBAHUS 3YObEB IpH
TIOBEIIEHHOM TIPUITYCKe, TIPU APYTUX HEAOCTaTKaX MpeBapUTENHHO MOATOTOBICHHOTO 0TBepCTHs. KammOp 9acTHIHO COCTONT M3 IMIMHAPUYECKON 1
KOHMYECKOH JacTel ¢ yTOHEHHEM M0 HAIPaBIICHAIO K XBOCTOBUKY. LInmH[prdeckas 4acTh pa3BepTKN KaIMOPyeT OTBEPCTHS B TO XK€ BPEMsI JIOIDKHA
obecreynTs TOYHOE HampaBlIeHHWE Pa3BepTKH B pabote. [IMHA HWIMHIAPUYECKOW YacTH NPHUHUMACTCS B 3aBHCUMOCTH OT nuamerpa 14 — 48mwm.
Iumuaaprdeckas 9acTh ¥ MAIIMHHBIX Pa3BEPTOK NPUHUMAETCS 3HAYUTENHHO KOpPOYe: MPUMEPHO B 2 pa3a MEHbIIE YEM Y PYYHBIX. DTO BO3MOXKHO,
TIOTOMY 4TO TPH CTAHOYHOI paboTe HampaBlieHNE Pa3BEPTKH y)Ke JOCTAaTOUHO obecreueHo. M3nmniHee yBenmdenne MUINHAPUYECKON YaCTH MOXKET
BBI3BaTh pPAacTauMBaHHE OTBEPCTHsA, a TaK jKe IMOBBIIICHHBIH HarpeB pa3BepTku. KoHyc kamuOpyromeld 4acTH yMeHbIIAeT TPEeHHE Pa3BepTKU O
HIOBEPXHOCTh. BennunHa yToHeHusl KOHMYecKol yacTu npuHuMaercs B npenenax 0.01 — 0.015mm i mammeHBIX passepTok. M ot 0.04 — 0.06MM
JUIS PY4YHBIX pa3BepTok. UeM IMHHee KalMOpyOIIas 4acThb Pa3BEPTKH, TEM TsDKelee OHa paboTaeT, MO3TOMY KaiamOpyromas 4acTh MalIMHHBIX
pasBeptok npunumarot (0.25 — 0.3)nnamerpa pa3BepTku. Ha 3y0Obsx MO HMIMHIPHYECKOW YAcTH AENAIOT JICHTOUKY IUIS JIy4ILEro HalpaBlICHUS.
Iupuna npu MammHHOK pa3BepTke B npexenax (0.15 — 0.3)MM B 3aBHCHMOCTH OT pa3Mepa pa3BepTKH. Y Py4HBIX pa3BepTok B mpenenax (0.15 —
0.18). Ileiika (y py4HOH M MaIIMHHOW) pa3BepTOK HpeAHAa3HA4YeHa I BBIXOZA M 3aTOYKe 3yObeB. [lmMHa mpuHHMaeTcs B mpenenax 8 — 8 M, a
muamerp Ha (0.5 — 1)MM MeHbIe JuaMeTpa XBOCTOBHMKA. XBOCTOBAs YacTh CIIYXKHT JUIS 3aKpEIUICHUS Pa3BepTKH B pabore. Y py4yHOHl OHa
BBITIOJTHACTCS B BUJIE KBAJ[PATa, a MAIIMHHEIE JIHOO C KOHUYECKUM, JIH0O0 C IMIIMHAPUYECKUMHI XBOCTOBUKOM.

Yncno 3yObeB y pa3BepTOK NPHHUMAETCS B 3aBUCHMOCTH OT WX Juamerpa. J{jis OpHEeHTHPOBAHHOTO pacdeTa MOJb3YITCs CIEAYOIHMA

dhopmynamu:
I1pu pa3BepTHIBAHUH CTAIH 1 ME/IN: Z= 2 - 15 v d

Jst ayryna, GpoH3bI: L= 4 + 15\/6

d — nquamerp pas3BepTKH.

C wenpio yiIy4dIleHds TEXHOJIOTMH YHCIIO 3yObeB TPUHUMAETCS YETHBIM, TPH 3TOM , CIEAYIOIIHI pasMep JIETKO 3aMepuTh. [Ipu HedeTHOM
qucIe 3yObeB, H3MEPEHHE JUAMETPA IPOMCXOUT B TIPOLECCE U3TOTOBJICHHS, C TIOMOIIBIO KAIMOPOB, MO0 ITyTEM H3TOTOBICHHUS TIOKOBOK Pa3BEPTKH
U3 JIETKOIUIABKOTO METAJlia M3MEPSEMbIM Tocie nuipoBanus. YTo Gbl MONYYUTH OTBEPCTHE CTPOTO IMIMHAPHYECKONH (HOPMBI, HAYAIBHOE YHCIIO
3y0beB [0 OKPY)KHOCTH IENAOT He OJMHAKOBBIM. VHaue IpH HEPABHOMEPHOM CHATHH CTPY)KKA B OTHEIBHBIX MECTaX CTCHOK OTBEPCTHS (BCIICACTBHE
HEOIHOPOHOCTH), BCE MOCIEAYIOLIHe 3yObsi OyAyT IpeTepreBarh yaap B 9TUX MECTax U pa3BepTka OyIeT JpoOUTh U JAaBaTh HE KPYIJIbIe OTBEPCTHL.
Ilpy HEOOMHAKOBBIM IIare  3yObCB NEPHOOUYHOCTH HE OyAET M OTBEPCTHE JaXE NPH HEOXHOPOAHOM MarepHane IMONYYUTCS CTPOro
LMJTHHAPHYCCKHIM.

. Yrox 3a60pHOro KoHIA:
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Puc. 14. PacrionoxeHnue 3y0beB pa3BepTKH
Yucno 3yObeB cienyeT BbIOMpaTh 4eTHbIM. [l ynoOcTBa M3MEpEeHHsT HEOOXOAUMO LICHTPAJIbHbIC YITIbl BHIOMPATh TAK, 4TO ObI KaXJas mapa
Wy =W, W, =W ;W3 =W
HAXOAMJIACh HA NPOTUBOIOJIOKHOM JHAMETpe: . Bennuuna yrios kone6unercs. Pashuna mexny
HEMH 7° - 10°, B 3aBUCHMOCTH OT pa3MepoOB Pa3BEPTKH M KOHCTPYKTUBHBIX OCOOEHHOCTEH. 3yObsi pa3BepTOK JOJDKHEI OBITH PACIIONOXKEHHI TaK, YTO
OBl OHM MOIJIM pe3aTh U 00ECIeYrBaTh COOTBETCTBYIOIIYIO TOYHOCTh OTBepcThs. OHHU AENAIOTCSA WM C YIIIOBBIMH BbIGMKAMH WM 0€3 BBIEMOK, B
YaCTHOCTH MATUTPAHHUK. DTU pa3BepTKU pabOTarOT TPYAHO, TaK KaK yroi pe3anus 144°. XoTs OHU TPYAHO PEAyT, HO 3aTO AENAIT OTBEPCTUS OUYEHb
BBICOKOH To4HOCTH. Pa3BepTka mepBoro Tuma oOecrednBaeT TydIIHH HPOLECcC Pe3aHHs, HO He oOecledrBaeT TaKylo TOYHOCTb, KaK Pa3BEpPTKH C
OpSIMBIMM TaK M C BHHTOBBIMH KaHAaBKaMH. Pa3BepTKH C NPSAMBIMH KaHaBKaMM OOECIIEUMBAIOT BBICOKYIO TOYHOCTb OOpPAOOTKM M JIETKOCTh
U3rOTOBJICHUS. Pa3BepTKH C BMHTOBBIMU KaHaBKaMM JIEr4e pPEXyT, 00eCIeuMBalOT Ooljiee BBICOKOE KAa4ECTBO IMOBEPXHOCTH, HO TPYAOEMKH B
U3TOTOBIICHHH. Pa3BepTKU ¢ BUHTOBBIMH KaHaBKaMH IIPHMEHSIOTCS B OCHOBHOM IIPH 00pabOTKe MPEPHIBUCTHIX OTBEPCTHH:

VYroa Hak/IOHA BHHTOBBIX KaHABOK IIPOTHUBOIONIOXKEH pe3aHMi0. Takas pasBepTka NaBICHHEM CTPYKKU HE YBJIEKAaeTcs B OTBEpPCTHE, U
Graroziaps 3ToMy IUIOTHO CUJUT B THe3/e mnuHienst. OHa XOTs M pexXeT ¢ OONBLIMMH YIJIaMH, HO JJaeT OTBEPCTHS TOUHBIC M YHCTBIC. YTl II0bEMA
3yObeB JUIs pa3BepTOK ¢ yriioM 3° - 5° moxomsr 1o 30°.

[epenuuii yroa BeIOMpaeTcs B 3aBUCUMOCTH OT 00pabaThiBaeMOro Marepuaia u kosebnercs B npeaenax 1o 10°

Pacuer nomycka Ha pa3Mep pa3BepTKU

OCHOBHBIM ITapaMeTPOM KOTOPBIH 00eCIIeYNBaeT TOYHOCTh 00PaOOTKH SBISISTCS AUAMETP Pa3BePTKU.

JluameTp pa3BepTKH SBISACTCS BaXKHEHIINM [TapaMETPOM, TaK KaK, B KOHCUHOM CYETe Ha3HAuCHHE pa3Mepa Pa3BePTKH 3aKII0YaeTCs B TOM,
4TO GBI 00ECTICYUTH OTBEPCTHS ONPE/EICHHBIX Pa3MepoB. Pa3BepTKH 11 OTBEPCTHI MEPBOr0O KJIacca TOYHOCTH B MAIIMHOCTPOCHUH NPAKTHYECKH HE
BcTpedarorcsi. OTBepcTHe 4 Kilacca TOYHOCTH MOXKHO IONYYHTH 3€HKEpOM, JIHOO MPOCTHIM pacTauMBaHHEM, IOITOMY IIPH Pa3BepTKe cCHCTeMa
JIOIyCKOB BKJIIOYAaeT 1 Kiacc TOUHOCTH, Hauboiee MpUMeHseMbl 2 — 3 KIacchl TOYHOCTH, TeM OoJiee YTO 3TU KJIACCHI OXBATHIBAIOT HaHOOIbIIEE
KOJIMYECTBO 110CaI0K (Bcero 22 nocajaky, 13 U3 HUX HaXoJATCs BO 2-OM M 3-M KJ1accax TOUHOCTH).

PasBepTka HMeeT IOIMyCKH, HEOOXOIMMO HaXOAUTh BU3 OCHOBHBIX ITOJIOXKEHHMIL:

1. Pa3Beprka no/mkHa obecrieyrBaTh BO3MOXKHO OOJIbIlIEe KOJIMYECTBO MIEPETOYEK U OHA JIOJDKHA MMETh ONpeIeNICHHbII epHoJl U3HOCA.

2. PasBeprka B mpenenax 3amaca JOJDKHA JaBaThb OTBEPCTHS YIOBJIETBOPUTEIBHON TOYHOCTH. TOYHOCTH pasmepa M ILIEPOXOBATOCTH
HOBEPXHOCTH.

3. PasBeprka AOMKHA HMETh JOMYCK HA H3TOTOBJICHUE TaKOW BEIMYMHBI, YTOOBI €r0 IMOTy4YeHHE OBLIO TEXHHYECKH BO3MOXHO H
9KOHOMUYECKH 1[e1ecO000pasHo.
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Puc. 15. Cxema pacnosioxeHus JOMyCKOB pa3BepTKU
IMpuHATa cremyromas cxeMa pacIioNokKeH s JOMycKa ra IHaMeTp pa3BepTKH:
A — HeobpabaTsIBaeMOE OTBEPCTHE.
AB — BepxHee OTKIIOHEHHE
CD — HmKHee OTKIIOHEHHE
N — momyck Ha H3rOTOBIIEHHE
Y — rapaHTUpPOBAHHBI 3arac Ha H3HOC Pa3BEPTKH B MPOLECCE IKCILTYaTALUH.

P
P

MIN _ \yspMaTsHEL BeYHHEA pasBEPTKH OTBEPCTHSL.

IIpu ycTaHOBIEHUH CHCTEMBI JOIycKa HauOONbINME 3aTPyJHEHUS BO3HHKAIOT IIPU OIpeleleHUH BEpPXHEro OTKIOHeHHs. PasBepTka B
nporiecce paboThl YBEINYUBACT pa3Mep oTBepcTHs. Bo m3bexanne Gpaka MPUXOMUTCS MATH HA 3aHM)KCHUE BEPXHEro OTKIOHCHHS YMEHBIIAsl 3THM
rapaHTHPOBAHHBIN 3amac Ha M3HOC. Pa30uBKa OTBepCTHS MPOU3BOLUTCS C LETbI0O YBEIMUYCHHS 3alaca Ha U3HOC YCTAHOBHUTH HIDKHEE OTKIOHCHHE

max . MakKCuMalJlbHas pa3sBEPTKH OTBEPCTUS.

JMaMeTpa M3HOLICHHON PAsBEPTKH HKXKE HIDKHETO OTKIOHeHMs iuamerpa Ha Benmumuy N | Ha Bemuumny pasBepTKH GOMNBIIOE BIIMSHIE
OKa3BIBAIOT CIEIYIOIHNE (GaKTOPHI:

KOHCTPYKTHBHBIC 3JIEMEHTHI Pa3BEepTKH, 00OpadaThiBaeMblii MaTepuain, pexxuM pesanus, pog COXK, MeTo] KperuieHus: pa3BepTKU, TOYHOCTh
CTaHKa, ¥ Apyrue HaKTopsl.

V3-3a CIIO)HOCTH HpoIiecca pa3BepTHIBAHS, IPHIUHEI ITOyYeHHs pa30MBKY ciieyromue: Pa3onuBka MokeT OBITh KaKk OTPHIATEILHON TaK

U TOJIOKUTENBHOM.

OtpunarensHas pa30UBKa BCTpedaeTcs MpH 0O0pabOTKe BBICOKOIPOUYHBIX 3aKAJCHHBIX MAaTEPUAloOB B YCIOBUSX HMPHMEHEHHS Pa3BepTOK C
OTpHLATENBHBIMHA yriaMu. OTpULIaTeNIbHbIC PA30UBKH MIPUMEHSIOTCS IPH 00paboTKe MaTepHaJIOB 00JIaJAIOIIHX IITACTHYHOCTBIO U BI3KOCTBIO.

/A
Yaa
min peraaMeHTHPYIOTCSL.

I/IHCprMeHTaJILHBIC 3aBOJBI BBITYCKAIOT CTAHAAPTHBIC PA3BEPTKU TPEX PasMEPOB, KOTOPLIE PACCYUTAHBI HA YAOBJICTBOPECHUC HaI/IGOJ'ILIlIeMy
KOJINYECTBY MOCAAOK IIYTEM COOTBETCTBEHHO HepeII_UII/ICI)OBaHI/IH AUaMETPOB Pa3BEPTKU HETIOCPECACTBEHHO Y HOTpe6I/IT€JI$I.

Yame BCTPEYACTCA MOJIOKUTCIIbHAA paS6I/IBKa OTBepCTHﬁ M B YaCTHOCTH IPUMEHSCTCS BCPTUKaJIbHasA Max pas3BepTka
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Tema 2.5. IIpoTSIZKKA ¥ NPOIIMBKYU (JIEKIMSI-THCKYCCHS 2 Yac.)

ITpoTSHKKM TIPUMEHSIIOTCSA 171 00pabOTKH CBOOOJHBIX OTBEPCTUH M HAPY)XKHOW IOBEPXHOCTH Pa3IMYHBIX JACTaled. A NPOIIMBKH JHUIIb IS
00paboTKU OTBEPCTHI.

IpoTsukkK paboTAlOT HA pa3pbiB, a MPOLIMBKK HA CKaThe (MO MPECCOM MPOTAIKHMBAIOTCS). IIPOTSKKHM MOSBHINCH B Hadaje TEKYIIEro
CTOJICTHS U 10 CUX TOP TOJTYYHIN MIUPOKOE PACHPOCTPAHEHHE.

ITpoTsHKKHM 10 CPaBHEHUIO C APYTUMHU 00JI1a1al0T:

1. Ownu opHU U3 CaMbIX IPOH3BOJUTENHHEIX HHCTPYMEHTOB.

2. OHH MO3BOJSIOT HOJYYaTh BEICOKYIO TOYHOCTH 0OPAOOTKU M LIEPOXOBATOCTH MMOBEPXHOCTH MPU HU3KOW KBATH(HUKALIMU paboyero.

3. MMeroT BBICOKYIO CTOHKOCTB, KaK MEXJy OTpUIATeIbHEIMH II€PETOUYKaMU, TaK M CyMMapHYyI0. braromaps demMy ofHa HMpOTSKKA MOXET
00paboTaTh OONIBIIOE KOIMIECTBO JeTaleil (10 HECKONBKUX AECATKOB THICSY).

4. Bcneactue, 3TOro MPOTSHKKH SBJISIOTCS BHICOKOSKOHOMHYHBIM MHCTPYMEHTOM, TO €CTh MX CTOMMOCTb, BXOAAIIAs B COCTAB CTOMMOCTH
JIeTaId OTHOCUTEIILHO HE BEINKA.

ITpoTsHKKK  SABISIOTCS  Y3KOCTICIUANN3UPOBAHHBIM HHCTPYMEHTOM, INpEAHAa3HAaYeHHBIM M PACCUUTAHHBIM AT OOpaOOTKM OXHOH WIIH
HECKOJIbKMX JeTaleil M JOCTaTOYHO AOPOroil. DTo M 00ycClaBIMBAaeT PEHTAOEIBHOCTh NMPHMEHEHUS IPOTSHKKH B YCJIOBHAX MAacCOBOrO U
KPYITHOCEPHHHOT0 IPOM3BOACTBA. 3a IMOCIECIHHE oAbl OJarofaps PAcUIMPEHHIO IIMOHOYHBIX M IUIMIEBBIX COCJWHEHHI HPOTSHKKU AT HHUX
IPUMEHSTECS B YCJIOBHSX MEIKOCEPHIHOTO MpPOU3BOACTBA. IIPOTSHKKM 00/1amaloT BBHICOKOH HMPOHM3BOAMTENBHOCTBIO, HECMOTPS HAa TO, YTO OHH
paboTaroT ¢ HEBBICOKMMH CKOPOCTSIMH pe3aHus (3 — 8 M/MHH), BBICOKAsi MPOU3BOIUTEILHOCTh OOECIEUUBACTCS TE€M, YTO B paboTe OXHOBPEMEHHO
HaXOIUTCs OOJNbINAst YaCTh JUIMHBI PEXYIIEH KPOMKH. BBICOKas MpOM3BOMUTENEHOCTh HPOTSHKEK 00ECTIeUnBaeTCs TeM, UTO Ha MPOTATHBAHUE HIYT
YEPHOBBIE, YUCTOBBIE M KATHOPYIOIIUE 3yObsl.

OpHoli onepayeit MpoTArMBaHUSA MOT'YT ObITh 3aMEHEHbI 2 WK 3 oreparyu.

OcobeHHoCcTh: B mpomecce pe3aHust cTpykka He MOXeT OBITh yJajdeHa W3 BHAJHH MEXTY 3YObSMH NPOTSKKH, M JODKHA IIOJHOCTBHIO
pa3MeIaThCs BO BIIaJUHE KaHABOK.

IpoTsKKK NPUMEHSEMBIC B COBPEMEHHOM MAIIMHOCTPOCHHUH HOJPA3ACISIOTCS Ha 2 BUJA!

1. JUtst pOTSATMBaHKs 3aMKHYTBIX KOHTYPOB — BHYTPEHHHE TIPOTSIKKH.

2. JI1st IpOTSATUBAaHMS OTKPBITHIX IIOBEPXHOCTEH - Hapy)KHBIE IPOTSDKKHL.

BHyTpeHHHE NPOTSHKKY HPUMEHSIOTCS U1 00pabOTKH LIMIMHIPOB, MHOTOTPAHHBIX, IIUTMIIEBBIX OTBEPCTHH, IIIMOHOYHBIX 11a30B.

IpoTraruBanue LMIMHAPUYIECKUX OTBEPCTHIl SBISETCS 3aBEPIICHHOH oIlepamueil Iocie NpeaBapUTeNbHOTO CBEPIICHHS WM YEPHOBOIO
pactaunBanusi. O6paboTKa MHOTOIPaHHOI'O OTBEPCTHS IPOM3BOMUTCS NIPOTATHBAHUEM, IIPEABAPHTEIEHO H3TOTOBICHHOTO KPYTJIOTO OTBEPCTHSL.

[IporsruBaHue MIIMOHOYHBIX OTBEPCTHH IMPOM3BOJUTCS C IOMOLIBIO MPOCTOH OJHOCTOPOHHEH NPOTSKKH C MPUMEHEHHEM HallpaBJIsIoIIeH
BTyakH. OOpabOoTKa NIIMIEBBIX OTBEPCTUH: NPOU3BOMAT TaK K€ IPeIBapUTENBHO 0OpabOTaHHOrO KPYIJIOTO OTBEPCTUS (BCE MUIMIIBI JOJDKHBI
00pabaThIBaTECSI OJHOBPEMEHHO). Y IUIMIEBHIX COCAWHEHUH LEHTPHPOBAHHME MOXKET OBITh IO HApyXKHOMY AHAMETPY, JIHOO N0 BHYTPCHHEMY
nuametpy. IIpoTsbkka HOMKHA MMETh KPYIble 3yObst Ul TOTO, YTO OBl CHSTh IPHUITYCK, U OOCCIICUUTH LIEHTPUPOBaHUE. [IPOTArMBaHHMEM MOXKHO
IOJIyYUTH NIPsIMbIE X BUHTOBBIE IUIHIEL. [IpHHYINTEIbHOE BpallleHNe NTOTydaeT JIM00 MPOTSsHKKa, THOO JeTalb.

ITpurycku ox NpoTsATHBaHUE

Ipunyck nox npotsaruBanue - Cioi MeTaiia, KOTOPBIA OCTAETCsl MOCIIE MPEABAPUTENBHON 00pabOTKH COOTBETCTBYIOIUM HHCTPYMEHTOM U

yAaIseTcs B HOCIEACTBUN MPOTSIKKOM.

Puc. 16. Ilpurmycku oz npoTsAruBaHue
J1nst yMeHbIIeHUs! IIMHbI IPOTSHKKH IPUITYCK 110, HPOTATUBAHHE JO/DKEH IPHHUMATBCS BO3MOYKHO MHHUMAJIbHBIM.
CxeMbl pe3aHus IIPH IPOTATUBAHHU

CXeMBI pe3aHus1 ITPH NPOTATUBAHUH [OKA3bIBAIOT NIEPEAATOUHOE PacIpenelieHHe PadoThI 10 CPE3aHHIO IPUITYCKa MEKTY 3yObsIMH P OTSDKKH.

IIpu BBIOOpE CXeMBbI pe3aHHsi HEOOXOAMMO YYUTHIBATH PsJl TPeOOBaHMI 00ECHEYMBAIOIIUX JIYYIIME YCIOBUSI NMpPU TpOTsAruBaHuu. OHU
clefyromue:

HCTIONTb30BAHHE IO BO3MOJKHOCTH OOJIBIINX 11014 Ha 3y0.

2. OGecmeyeHne HAMTYYIICH JTHHBI TPOTSDKKH.

3. JlocTmxeHue 3aaHHON TOYHOCTH U IIEPOXOBATOCTH 00pabaTsiBaeMOii IIOBEPXHOCTH.

4. Jlyumree cTpy)XK00Opa30BaHHE U COOTBETCTBYIOIIAs TEOMETPHS Ha TIIABHBIX M BCIIOMOTATEJIBHBIX KPOMKAX.

IMpu npotrsaruBaHuy 3yObs OPOTSHKKUA MOTYT Cpe3aTh C 3arOTOBKH 3a[JaHHBIN NPUIYCK B Pa3IHYHON IOCIENOBATENbHOCTH: Cpasy IO BCEMY
KOHTYPY, MONEPEYHBIMU CJIOSIMHU TI0 OINPEACICHHON YacTH KOHTypa. KaxkIplid mporiecc cpe3anus npeaonpeensercs cBoeil cxemon pesanus. Boibop
CXEMBI Pe3aHHs 3aBHCHT OT pa3MepoB U (OPMBI IPOTATUBAEMON ITOBEPXHOCTH, OT MacIiTaboB mpon3BojacTBa. OT NPaBUIBHO BBIOPAHHOH CXEMBI
pe3aHusl 3aBUCHUT IJIMHA IPOTSDKKH, €€ CTOHKOCTb H TEXHOIOTHYHOCTh H3TOTOBICHUS B LIEIIX DKOHOMHYHOCTU MPOM3BOJUTH CXEMbI IPOTATUBAHMS:

CxeMbl pe3aHust:

1. IpodpunsHas
2. I'eneparopHast
3. IporpeccuBHnas

ITepBbIe BE CXEMBI SIBISIOTCS. METOJAMH OAWHAPHOTO PE3aHUsl, a TPETUH —TPYIIIIOBOTO.

IpodusabHas cxema pe3aHHs XapaKTEPU3YeTCs TEM, YTO KXABIA PEXyIIHi 3y0 MPOTSIKKM yAaamseT METaul cO BCero oOpadaThIBaeMOro
KOHTYpa, Cpe3aeT CJIOH 3a CYET MPEBBIICHNS KaXXI0Tr0 MOCIEAYIONIEro 3y0a OTHOCHTEIBHO NPEABIAYIIErO.

Pexymas kpomka npodmis napamienbHa 00pabaThiBaeMOl MOBEPXHOCTH M HE YYyBCTBYET B €€ IOCTPOSHHH KpOME IOCIENYIOIIero 3yba,
KOTOpBIiT 00pa3yeT 00pabdaThIBAIOILYIO TOBEPXHOCTD.

Ecnu npu 06paboTke MOBEPXHOCTH, Kpyrias MpoQuiibHas CXEMa PEe3aHHs Halllla IHPOKOE PAaCIpOCTPaHEHHE, TO MpPH IIIMOHOYHBIX Ma3ax
npoIbHAs cXeMa pe3aHHs He MPHMEHSIETCs, Tak KaK MPOTATHBAaHUE IPOTSDKKH OYCHB 3aTPYIHEHO.

I'eHepaTOpHas cxeMa pe3aHHsl XapaKTePU3YeTCsl OTPe3aHHeM MPHITYCKA, OTIMYACTCS Y3KUMH CIOSIMH PACIONIOKEHHBIMH MEPHECHUKYIIPHO
IUIOCKOCTH Pe3aHusi 00pabOTaHHOH TOBEPXHOCTH.

Ipu oT0i cxeme pe3aHust KaXABIM 3y0 oTpe3as MPUIYCK OAHOBPEMEHHO C 3THM YYacTBYeT B IOCTPOCHHUH OOpabOTaHHOI IOBEPXHOCTH,
KOTOpasi MOJIy4aeTCs B Pe3yJIbTaTe CMEIICHHS Psiia IPYTHX IEMCHTAPHBIX TOBEPXHOCTEH, 00pabaThIBAGMbIX OTACIBHBIMU 3yObsMH POTSDKKU. [Ipn
00paboTKe MPOUCXOIUT TeHEPATOPHAs CXeMa.

Haunbonee BbIromHa 3Ta cXeMa INPH NPOTATHBAHUM INIIOHOYHBIX Ia30B, HO KauyecTBO IMOBEPXHOCTH IPU T'EHEPATOPHOH CXeMe pe3aHus
HECKOJIBKO XyXKe.

Jlnst yaydIIeHus KauecTBa MOBEPXHOCTHU MOCIEIHHE 3yObst CIELYeT AeIaTh 10 MPOpUILHON cXeMe pe3aHHs.

IporpeccuBHasi cxema XapaKTEepU3yeTcs TEM, UTO OTIelbHbIC HIMPOKHE CIIOM MeTajlla Cpe3aloTcsi He KaKIAbIM 3yOOM INPOTSDKKH, a
TPYIIION U3 HECKOJNBKHX 3yObeB. 3yObs B Ipejienax IpyHIbl HMEIOT OJMHAKOBBIC JHAMETPBl M BBICOTHI M CPE3aloT OOLIMH CIIOi MeTaula 3a cyer
YIy4LICHHUS PeXYIIEi KPOMKH ITOCIEAYIOIIEero 3y0a B IpyIIe O OTHOIICHHIO K NMpeabiayiemMy 3y0y. Ha kaplit 3y0 mpu 3Toi cxeMe MpUXOIUTCs
Goiee y3Kas, HO Ooee ToJCTas CTPYXKKa, YeM Npu npoduiIbHOl cxeme peanus. OOpaboTaHHas IIOBEPXHOCTH 00Opasyercs MO0 MocieaHell rpymmoi,
1160 3yObsAMHU PabOTaIOIIMMH O MPOGHUIBHON CXeMe.

IpoTskku paboTarolue MO MPOrPECCHBHOI CXEME Pe3aHMsl MONyJaroTcsi 6ojee KOPOTKMMHM, HO M Gojiee TPYAHBIMH B H3TOTOBJICHHH.
IIpumeHstoT cxeMy pe3aHust B TeX CllydasX, KOIJ[a UCHOJIb3YIOT 3KOHOMHYHO CTajld B YCIOBHSAX MAcCOBOTO M KPYITHOCEPHUIHOTO IPOU3BOJICTBA.
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Hecmotpst Ha TO, uTO Bce 3yObsl CEKLMM MMEIOT OJMH M TOT K€ pasMep, TO €CTh BBICOTY HJIM JHaMETpP, IOCICAYIOMUHA 3y0 CEKIMH OOBIYHO
ymensmaoT Ha 0,04 — 0,002 MM 110 cpaBHEHHUIO C IPEABITYIINM, YTO OBI B CIydae yHIpyroil aeopMaluy MeTala IPH Pe3aHHU 3yObsSIMU CEKIHH,
HoCNeayOIHit 3y0 He cpe3al ClIoi, Ha y4acTKaxX PEeXyIMX KPOMOK IPEIbIIYIIUX 3yObeB, H TEM CaMbIM HE CO3/1aBal CTPYXKKY.

B 3aBHCHMOCTH OT HCIIONIb3yeMBIX Pa3JCIUTEIbHBIX YCTPOMCTB, IPYIIIOBAs CXEME PE3aHUs HMEET Pa3IMYHbIe BADHAHTBI CBOCTO HCIIOJTHEHHS:

1. IllaxmarHas

2. Ilepemennas

3. TpameuuMuianbHas U s APYrUX.

Ecnu cexmms cOCTOMT M3 Tpex MM Oonee 3yObeB, TO y HMEPBEIX KPOME IOCIEIYIONNX HIIHIEBbIE BBICTYIEI PACIIONATalOTCS B MIaXMAaTHOM
HOPSIIKE, a MOCIIELYIOIHE AeNA0TCs 6e3 BBICTYIIOB 110 HPO(UIBHON CXeMe Pe3aHHsL.

JIOCTOMHCTBO CXEMBI PE3aHMs: OHa JOIYCKAeT OONBIINE TOAAYH Ha 3y0, M O3BOJISET 3HAYUTEIBHO COKPATUTh JTHHY HPOTSIKKH.

Henocratok: Ha OOKOBBEIX CTOPOHAX BBICTYIIOB, CO3AATh 3aJHHUE YIJIBI, B CBS3HU C 9TUM YCIOBHUS PE3aHUs 3HAUUTEIBHO 3aTPyIHSIIOTCS.

BapuaHT cMEIIaHHOTO Pe3aHust IPYIIIOBOM CXEMbI: MIMEET YEPHOBBIC 3yObsi, TaK ke PabOTaOIMe CEKIMAMH, HO HE 3aThIJIOBAHHbIC LIITULICBBIC
BBICTYIIBIL.

MHororpaHHbIif BapHaHT TPYIIOBOI CXEMBI Pe3aHUs MMEET TaK K& UYCpPHOBBIC 3yObsl IMOCTPOCHHBIC CEKIMAMH, HO ITOCTPOCHHE PEKYIIHX
Y4aCTKOB IPOM3BOAUTCS C IOMOIIBIO 3aThUIOBOYHBIX JICHTOYEK. [IpUMEHATh yKa3aHHBIH BapHaHT CXEMbI pe3aHHs Haubolee LEeIecoo0pasHo HpH
YeThIPEX U IATH 3YObIX CEKIMSX, TaK KaK IPH JBYX M TPEX 3yObIX 3HAYMTEIBHO yMEHBILIACTCS BEIMYMHA MOJAYH, BEIMYMHA MOJbEMA H JOIYCK,
YCIIOBUS pa3fieNeHus CTPYKKH. CXeMbI Pe3aHHs IPEeIIOI0KUTEIEHO HMEIOT YSPHOBBIC CEKIIHH COCTOSIIHE U3 2-X 3yObeB.

nepbsiv 30
bmopou 3yd

Puc. 17.Cxema cpe3aHust IPUITYyCKa IIPU TPYIIIIOBOI CXeMe  pe3aHwus

Takue MPOTSHKKH MO3BOJIAIOT MPUMEHATH HoAbeM Ha 3y0 0,4MM., YTO 3HAUUTENBHO YMEHbIIAET JUIMHY NMPOTSHKKHU. TPajAuIIMOHHBIA BapHaHT
TPYIIIOBOII cXeMBI 00ecIieYrBaeT cpe3aHue IPHIYCKa CEKIUSIMHU COCTOSIIMMH U3 2 U 3 3yObeB. CONOCTaBIISAs NPUBEIECHHBIE CXEMBI Pe3aHHs IIPU
NPOTATHBAHHM HEOOXOJUMO OTMETUTh, YTO MNpOoQUIbHAs cXeMa pe3aHus o0JagacT HeZOCTaTKOM, KOTOPBIM IPEIsSTCTBYeT IOBBILICHHIO
HPOM3BOIUTENIBHOCTH U 3()(HEKTUBHOCTH HPOLEcCca IPOTATUBAHUS, KOTOPBIH 3aKIH0YACTCS B CIELYIOIIEM:

1. IlporsruBaHHe OCYIIECTBISICTCS HEPUMETPOM 3y0a, UTO TpeOyeT CO3MaHUs CTPYKKOpPa3IEIUTENIbHBIX YCTPOHCTB, KOTOPHIE YMEHBIIAIOT
CTOHKOCTB MPOTSIKKH.

2. OcnabusieTcst MPOYHOCTH PEXKYIIHX KPOMOK HA YrOJIKAaX B MECTE CONMPSUKCHHS CTPYIKKOPA3AeTUTENbHBIX KaHaBOK. C pexKyIeil KpOMKOH.

3. OrcyrcTBHE 3aTHETO yIia Ha BCIIOMOTATENIbHBIX PEXKYIINX KPOMKAX.

ITpOTsHKKM M3rOTOBJICHHEIE IT0 T€HEPAaTOPHOI CXeMe pe3aHus SBIIOTCS Ooilee TeXHOJIIOTHYHBIMHU B M3TOTOBIEHHH, HO 00ECIeunBaIoT Ooiee
TOYHBIHA npoduib. [IporpeccuBHas cxema pe3aHus MO3BOJISET CKMMATh 00JI€e TOJICThIE CTPYXKKHU, YTO Ba)KHO IPU MPOTATUBAHUM HEOOPaOOTaHHBIX
HIOBEPXHOCTEH JINThSI ¥ TIOKOBOK. OHM MEHee TeXHOJIOTHIHBI B M3TOTOBJICHUH , HO TEM HE MEHee dTa CXeMa IINpe IPUMEHSETCSL.

Cutbl pe3aHys IpU IPOTATHBAHAN

Ipotskka npu paboTe HAXOMUTCS IO BO3JCHCTBUEM CHIIBI PE3aHUs U1 IPOTHBOACHCTBHSA KOTOPOW OHA JIODKHA UMETh COOTBETCTBYIOILYIO
IPOYHOCTb. YCHIMS CyMMapHBIE pe3aHUsl IpU IPOTATHBAHWHM CKIAABIBAIOTCSA:. Pacder HpoTsDkek Ha NPOYHOCTH MPOIIE IOX BO3JCHCTBHEM
P=Pz+Py+Px cuisl Pz. Cunbl PX Py 00sr9HO He Benuku. PaboTaroT Ha cyxaTHe Tena MPOTSDKKH U IPH pacdeTe He YUUTHIBAIOTCS. Ycmie pe3anns Pt
MOYKHO OIIPE/IENHTD AMITHPHIEcKH gj hopmy:it.

: et
= g
. 8

Pt=pxfxz,
TJe P - y/lelbHas CUIIa PE3aHHs CPE3aeMOro CIIos,
f — miomanp cHUMaeMasi OTHUM 3yooM,
Z — 4yncno 3y0beB OJHOBPEMEHHO HAXOLIIUXCS B paboTe.
BenmunHa ynenpHON CHITBI pe3aHHs 3aBUCHT OT (PM3HKO-MEXaHMYECKUX CBOMCTB 00pabaThIBaeMOro MaTepraia M TOJIIMHEI CPE3aeMOr0 CIIOST.
M3BecTHO, yeM xpymue oOpabaTeiBaeMblil MaTepua, TeM Ooblie 3HaYeHHE UMEET y/lelbHasHas CHIIa.

Tema 2.6. @pe3bl (JeKIUA-TUCKYCCHS 2 Yac.)

@Dpesbl SABIAIOTCS OJHUM U3 CaMbIX PAaCIPOCTPAHEHHBIX MHCTPYMEHTOB B MaIIMHOCTpOeHHH. M3 obuiero mapka craHkoB 18% cocraBisior
(pesepHble cTaHKH. B psime mpousBoiacTB Noist (pe3epHBIX CTaHKOB cocraBiusier 10 50 — 60%. Hu ommH MHCTpyMeHT He oOllajaeT TaKuM
pa3HOOOpa3ueM THIIOB KCIOJIb30BaHMS Kak (pesbl. VX OrpoMHOE MPEeMMyIIECTBO 3aKIIFOYACTCS B TOM, 4TO (pe3bl MO3BOJISIIOT MPOU3BOIUTH
(hacoHHyI0 00pabOTKY Jeranield, NpUYeM JUId 3TOr0 He TpeOyeTcs HM CIOXKHBIX MPUCHOCOOJIEHHUH, HU BBICOKOW KBanudukanuu padounx. Opessr —
€IMHCTBCHHBIH HMHCTPYMEHT, IONYCKAIOIMH CIOXHYIO (acoHHyI0 00paboTky. dpesepoBaHuMe IO CBOMM TEXHHYECKHM (akTopaM, TO €CTb IO
9KOHOMUYHOCTH, TIPOU3BOAUTEILHOCTH, CIIOKHOCTH U JIp. 4acTo SIBISETCs OoJiee BBITOHOMN OMepariyeil 1o CPaBHEHUIO CO CTPOraHUeM, TOYCHHEM U
TaK jasee.

ITomnmo yHHBEpCabHBIX (pE3epHBIX CTAaHKOB IIHPOKO IPHMEHSIOTCS CTaHKH Pe3bOOHape3Hble, 3yOOHape3Hble — y3Kas clienuanu3anms. Bee
TUNBI (pe3 B 3aBUCUMOCTH OT YCJIOBUH KJIACCH(DUIMPYIOT CIACAYIOIMM 00pa3oM:

1. Ilo Ha3Ha4YeHHIO:

a) (pe3bl 0011Iero Ha3HAYCHHS;

0) (dpe3bl 3aTbUIOBAHHBIC.

2. Tlo popme 3aHel TOBEPXHOCTH 3yObEB:

a) (pe3bl C OCTPO3aTOUCHHBIMH 3YOBSIMH;

0) dpe3y 3aThUIOBAHHBIE;

3. Ilo dopme 3yobeB:

a) C IPSIMBIMHU 3yObSIMH;

0) C BUHTOBBIMH 3yObsIMU;

4. Tlo cnocoOy KpemnieHus:

a) (pe3bl HacaTHbIE;

0) dpe3bl KOHIIEBBIE (C UIMHAPUYCCKHM MM KOHHYECKUM XBOCTOBUKOM).

5. Tlo KOHCTPYKIMH HHCTPYyMEHTA:

a) LeNbHbIC

0) cocTaBHbIE

B) cOOpHBIE CO BCTABHBIMH 3yObsIMH, KOPITYC Y KOTOPOH HW3rOTaBIMBAIOT U3 JISTUPOBAHHBIX CTajei, a 3yObsi U3 OBICTPOPEXYIIEH CTaau MK
JIETUPOBAHHBIX CTAJICH.

@Dpe3bl IPUMEHSIIOTCS TSt 00pabOTKH IIOCKUX U (hJaCOHHBIX OBEPXHOCTEH.

Jlst 06paboTKH INIOCKOCTEH IPUMEHSIIOT: [ITHHAPUYECKUE, TOPLEBBIC, TUCKOBBIC, (PPE3bI-TIHIJIbL, YIIOBbIC, KOHICBBIC.

Lunuaapudeckre (pesbl UMEIOT BHHTOBBIC 3yObs, PacHOJOKEHHbIC MO LMIMHAPUYECKON IMOBEPXHOCTH, Yrol CTPYKEYHBIX KaHABOK B
npenenax 30° — 40°. Crangaprasie ¢pesst quamerpoM 40 — 700mm. TopreBsle Hacaguble Gpessl UMEIOT 3yObsi, KaK HA IMINHAPHIECKON, TaK U Ha
TopueBoil moBepxHocTH. OCHOBHAs paboTa BBIMOIHSACTCS 3yObsIMH, PACMOIOKCHHBIME Ha [MIMHIPHYCCKOMH MOBEPXHOCTH, a TOPLEBBIC 3aYMIIAIOT
obpaboTanHyto oBepxHOCTh. CTanmapTHBI auamerp: 40 — 100 Mm.
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JluckoBbie (pe3bl ObIBAIOT 4-X TUIIOB:

ITa3oBble, ABYXCTOPOHHHUE, TPEXCTOPOHHHUE, PETYIUPYEMBIE.

ITazoBble (pe3bl UMEIOT 3yObs HA LIMIIMHIPUYECKON YaCTH.

JIByxcTOpoHHHE (pe3bl UMEIOT 3yObsi Ha LMIMHAPHYECKON ITOBEPXHOCTH M 3yObsi Ha OJHOM MX TOPLOB. Y TPEXCTOPOHHHX 3yObsi Ha
PACIIONIOKEHBI KaK Ha LMIMHAPHYCECKO, Tak M Ha oboux Topiax. YacTto Takue (pe3bl U3rOTaBIMBAIOT C MEPEMCHHBIM HAKIOHOM 3yObEB, 4TO OBI
OCeBbIe yCHJINS ypaBHOBecuTh. [1a3oBbie dpe3sl u3rotaBmuBaioT quamerpoM 50 — 100mMM. YV 2-x u 3-x ctopoHHHX (pe3 auamerp 63 — 125mm. Tak
KaK OCHOBHBIM Pa3MepOM JHCKOBBIX ()pe3 ABIACTCS €ro MIUPHHA, TO YaCTO ACIAIOT peryiaupyemsle Gpessl (3a cUeT MPOKIAIKU PerylIupyroT Gpessl,
IMIUpHHA HEe MeHee 12MM.)

Dpesbl MUIIBI ABIAIOTCS PA3HOBHHOCTBIO HHCTPYMEHTOB IIPUMEHSIEMBIX Ha OTAECIbHbBIX CTAHKAX, B CBSI3U C TEM, YTO OHH HAaXOMAT PHMEHEHHE
npu dpe3epHbIX paboTax, OHH BBEACHBI B HOMEHKJIATYPY (pe3epHBIX HHCTPYMEHTOB. Pasmepsl (pe3 MU CTaHAapTH30BaHBL YTJIOBBIC (pe3bl
HaXOJAT NPUMEHECHNE IPEUMYLIECTBEHHO IpH (hpe3epoBaHNY KaHABOK HAa HHCTPYMEHTAaX, OHH MOTYT OBITh OJHO YIVIOBBIMU U ABYX YTJIOBBIMH. 2-X
yrioBble (pe3bl ObIBAIOT CUMMETPUYHBIMU U HE CUMMETPUYHBIMHU. YTJIOBbIE HECUMMETPHUUYHbIC ()Pe3bl MPUMEHSIOT Wi (Ppe3epoBaHUs HPSIMBIX H
BUHTOBBIX KAaHABOK Y PAa3JIMYHbIX AETajed M MHCTPYMECHTOB. A CHMMETPUYHBIC, NPH ()PE3cPOBAHUU CTPYKEUHBIX KaHABOK y (acOHHBIX (pe3.
Konbressie (pe3sl IpeCcTaBIAI0T co00i rpymiTy Gpe3 OTIHMYAIOIMXCS TeM, YTO OHH KPEISTCs B IIMUHAEIE CTaHKa JIHOO0 ¢ IOMOIIBI0 KOHHYECKOTo,
00 LMIMHAPUYECKOro XBOcTOBUKA. OHM Pa3felsioTcs Ha KOJbLEBbIC OOBIKHOBCHHBIC, HA KOJIBIEBbIE LIMOHOYHBIC, KOJbLEBbIC Uit T-00pa3HbIX
1a30B U KOJIBLICBBIC JUIsl CETMEHTHBIX ILIIOHOK, KOJBLEBBIC TBEPIOCIIABHbIE.

CO6opounble (pe3bl cO BCTaBHBIMH 3yObSMM MOJNYYWIN INHPOKOE PAcIpOCTpaHEHHE, TaK KAk OHH TPeOYIOT 3HAYMTENHHO MEHBILIErO
KOJIMYECTBA BBICOKOKAUECTBEHHOIH MHCTPYMEHTAJIbHON CTAJIM M HO3BOJAIOT Ooiee 3((EeKTHBHO HCIOIB30BAaTh TBEpIblC CIUIABhL V3rotomieHue
TBEPAOCIUIABHBIX (pe3 0OBIMHO 0OXOAUTCS JOPOXKE, HO B IKCILTyaTallMK OHU Oojiee peHTalbesbHbI, TaK KaK M3HOCHBIINECS M MOJIOMABIIHECS 3yObs
MOJKHO CMEHHUTH, KOPILyC MOXET CIYKHTh AIHTenbHoe BpeMs. COopHbIC (pe3bl NOKHBI OBITh HE CIOXKHBIMH, TO €CTh TEXHOJIOTHYHBIMH B
U3TOTOBIICHUH, YIOOHBIMH IpHU COOpPKe U pa3pabOTKe, HPOYHBIMH M HKECTKUMH B YCIOBHMAX YIApHBIX Harpy3ok. JleTamu JOMKHBI OBITH
B3anMo3aMeHseMbl. COOPHBIMH MOTYT H3TOTOBIIATHCS BCE TUIIBI (hpe3.

®pessl 11 00padOTKH (haCOHHBIX MTOBEPXHOCTEN OOBIYHO JIETIAT HA 6 THUIIOB:

HOJIYKPYIJIble
JUISL CJIOXKHBIX OUEePTAHUI.
ULl KaHABOK CIMPAIHBIX CBEPI
UL HACaJHBIX 3€HKEPOB
JUIs KAHABOK Pa3BEPTKH
. Ul KAHABOK METYHKOB
IMomyxpyribie Gppe3s! OBIBAIOT BBITYKIIBIE H BOTHYTHIE.
Monykpyribie Gppe3sl MPUMEHSIOTCS s Hpe3epoBaHMs MOMYKPYIJIbIX KAHABOK U € BBICTYIOM paguycoM 1,5 — 16Mm
KoHCTpyKTHBHEIE 2JIEMEHTHI ¥ pacdeT (pe3 ¢ OCTPO3aTeUEHHBIMU 3yObsIMH
OCHOBHBIMH KOHCTPYKTHBHBIMH dJIeMEHTaMH (pe3 H OCTPO3aTOUEHHBIMHU 3yObSMH SBILIIOTCS: JUaMeTp (pe3bl, YUCiIo 3yObeB M MX MIar,
(opma 3yba, ero BeicoTa. Pagnyc 3akpyriieHUs y OCHOBaHHs 3y0a U TeOMETPHIECKHE MapaMeTPhl PEXKYIIHX dJIEMEHTOB (pe3.
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Puc. 17. ®dopma 3yOeB (pe3sl.

Juametp ¢pesbl ABIACTCS BaXKHBIM KOHCTPYKTUBHBIM JIEMEHTOB, BIHSCT Ha Mpoliecc (pe3epoBaHus.

C mnoBblleHHeM uaMeTpa (pe3y yBEIMYHBACTCS BPEMs, TO €CTh CHIDKACTCs IMPOU3BOANTENbHOCTh. Ho ¢ yBenmueHuem amamerpa (pesbt
YBEJIMUMBACTCS YHCIO 3yObEeB, YIIydlIaeTcs OTBOJ TeIUIa, U eCIH ApyrHe (aKTOpbl PEKHMOB pPE3aHMSI OCTAIOTCS HEH3MEHHBIMH, TO HECKOJIBKO
CHIDKAETCS IPOU3BOUTEIBHOCTb.

OOBIYHO HApYXHBIA JuaMeTp (pes3sl BHIOMPAETCS B 3aBUCHMOCTH OT Auamerpa ompasku: D=(2.2 ... 2.3)d, To 3amaya 10 ONpE/EICHHIO
IramMeTpa (Gpe3sl CBOAUTCS K ONPEASNCHHIO TUaMeTpa ONpaBKH. [{HaMeTp ONmpaBKH ONPERSIIOT ABYMsI Y TSIMH:

1. Pacuer Ha MPOYHOCTH MOJ ACHCTBUEM M3rHOAIOIIETO U KPYTSAIIEr0 MOMEHTA.

2. 10 MaKCHMAaJbHOMY AOIYCTUMOMY NIPOTHOY OIPaBKH.

OmnpaBKH Yamie BCero MPOCYUTHIBAIOTCS Ha IIPOYHOCTD:

w
02

Puc. 18. Cxema neiicTBust cuit ipu (pe3epoBaHUH.
Tlepenecem N BBepx:

P-D
="

R=vP2%+N?

Ecnu ¢pesa nHacagnast, To

MM32= 3 'R'I
16

- MWITHHAPUYECKas HacaHas
M,.=R-I

rae |- PacCTOSAHUE OT TOYKH IMPUITOKECHUAA CUJIBI 10 MIMUHICIIA.

M, =M% + M2

W =0.1d?3

- MOMCHT CONIPOTUBJICHUSA KPYIJIOI'O CEYCHUA
3/ — ¢

)

rze 6 — AOTOIHUTEIbHOE HaNpsKEHUE Ha U3ruo.

D=

u
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Jlnametpbl orpaBOK HeJb3si IPUHUMATh MPOU3BOJIbHO. Hanbosee yacto npumensitores: 16, 22, 27, 32, 40, 50, 60, ...
Hapyxnsbie nuamerpsl ¢ppe3 B cootBercTBuu ¢ 'OCTom OyayT pacnonararbcsi B COOTBETCTBUH CO 3HaMeHaTeseM psia ¢. OCHOBHOI psin Oyner
npuHAT ¢ ¢= 1.26, o= 1.58 . Byzer naBaTh coBnageHue uepes 1 3HaueHHE qUaMeTpa, a Juit e=1.41 yepes 2 yucna.
HoBblif psix cokpaniaer HOMEHKIATypy auameTpoB ¢pe3 Ha 30%. ObecnieunBaeT MOMyYeHUE Ha CTAaHKaX 3apaHee BHIOPAHHOH CKOPOCTH MyTeM
COOTBETCTBHS: MTOI00pa Yncea 000pOTOB MIMHHAETA. Pa3zHOCTh He npeBbiliaet 12%
Tupuna ¢pe3sl BEIOUpaeTcs B 3aBUCUMOCTHU OT LIMPUHBI (ppe3epyeMoii TOBEPXHOCTH.
Yucno 3y0beB y pasnIHYHbIX (pe3 3aBUCHT OT XapakTepa X paboThl H peXUMOB pezanust. OOpaboTKa MPaKTHYECKUX JaHHBIX OKa3bIBAET, YTO
IUIL YCIOBHH CBOOOTHOTO pa3MEILEHHs CTPY)KKH B MPOCTPAHCTBE MEXKAY 3YObSMH NpH OOpabOTKE CTajid, MOXXHO YCTaHOBHUTBH CIICAYIOIINE
3aBUCHUMOCTH: IS IMTHHAPUYECKUX KOHLEBBIX U (hacodHbIX (pe3:
0.2-D
- t05 . go05
max Z max

Jlnst TopreBbIX:
T 105 Qo5
tmax ’ Szmax
1€ tmax - MAKCHMaJIbHAs [TyOUHA Pe3aHUsl, Szmax- HAHOOIbIIAs HOJa4a Ha | 3y0 B MM.

Ipu 0OpaboTKe YyryHOB M APYTMX XPYIKHX MaTEpHUaloB, IPOCTPAHCTBO MEXY 3yObsIMU He HIIU(YETCs, YUCIIO 3yObeB MOKHO YBEIHYUTH JI0
50%. 11 TUIHHAPUYECKHX (pe3 UCIIo 3yObeB MOXKHO ONPEASIHTD 0 hopMyIe:

Z=m- \/B
Jlns nunMHAPUYecKuX ¢Gpe3 ¢ MeNKUM 3y0oM Ko3(D(HUIMEHT nmpuHUMaeTcs M=2, a s ¢pe3 ¢ KpymHbIM 3yooM koddduuuent m=0.9 ... 1.
®pe3sl ¢ MENKUM 3yOOM, OOBIYHO HPHMEHSIIOT MPU 00paboTKe XPYNKUX MATEPUATIOB U [eTajeil ¢ HEOONBIINM MPUITYCKOM, a (pe3bl C KPYIHBIM
3y0oM, IIpH 00pabOTKe CTAH M APYIHX MaTEPHAIOB U IeTallell CO 3HAUUTEIbHBIM NPUITycKoM. ONpenensror mar:

{=%D
z

Ipu BeIGOpE HopMbI 3yOa HEOOXOMMO YUHTHIBATH, YTO 3y0 HODKEH UMETh HA/UICKALILYIO IPOYHOCTh U BIAIHHA TIEpe HUM JOIDKHA CBOOOTHO
pa3MelIaTh OTACIACMYIO CTPYXKKY.
B Hacrosiiee BpeMsi HAXOAAT IPUMEHeHHe 3-1 (OPMEI 3yObeB:
1. TpaneunugansHas Gpopma
He BbICOKast IPOYHOCTS, IIOXO paboTaeT, Tak Kak y=0 U HIPUMEHSETCs ULl MAJIOOTBETCTBEHHOTO MHCTPYMEHTA.

Puc. 19. Tpaneuunganshas popma 3yba

2. ®opma 3yba ¢ JBOHHOIT CIIMHKOM.

OmmmauTensHas 0COOEHHOCTE 3TOH (HOPMBI, COCTOUT B TOM, YTO OHA KpOME OOBIYHOTO 3aTHLIOBAHMS MOBEPXHOCTH MMEET JOMONHUTEIHHYIO
3aThUIOBOYHYIO TTOBEPXHOCTh, OJarojaps 3ToMy 3y0 3TOT Oosee MpOYHbBIA U MOXKET padoTaTh MPH CHATUH CTPY)KKU OOJBILIOTO CEYECHUs HAIMYUE
TIEpPEeTHETO YyIJIa Y — YIydIlaeT yCIoBUs pe3anus. [IoBbIIeHHas TONIMHA 3y0a MPUBOANT K YBEIMUCHHIO II1ara, a, CIIe/JOBAaTeNbHO, U YMEHBIICHUIO
qrcia 3yObeB (pe3bl.

o

3. Kpusonuneiinas ¢popma 3y6a.

Pucynok 21. KpuBonuneiinas hopma 3yObeB
Beicora 3yba (ppe3bt
UYem BbIIEe 3y0 (pe3sl, TEM OHA JOJITOBEYHEE, TaK KaK JOIMyCKaeT OoblIee KOJIUYECTBO MEPETOUYEK C APYroi CTOPOHEI, YeM BBILIE 3y0, TeM
MEHBIIIE €r0 MPOYHOCTh, TAK KaK YBEIMYMBACTCS N3rNOAIOIINI MOMEHT, IeicTBYIONHA Ha 3y0. OOBIYHO BBICOTY 3y0a OrpaHUYMBAIOT:

D
h=k-—,

z

rae K — koadGpuimeHT npuHuMaeMbIi st

KOJIBIIEBBIX MpoTsKek: K=0.9 ... 1.2

TOPLIEBBIX U MIJINHAPUYECKUX C KPYTIIbiM 3yoom: k=1.2 ... 1.5

JUISL IAIIMHIPUYECKUM ¢ MeJIKuM 3yoom: k=0.8 ...0.9

D — mapyxHsIit THamMeTp ppessl

Z — 4qucio 3y0obeB (Qpessl.
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YV ocHOBaHuUs 3y0 3aKaHUMBAETCS PaUYCOM I
Benmunna paguyca BRIOHpAeTCs H3 YCIOBHS CBOOOIHOTO pa3MEICHHs OTXOAMIeH CTPyXKKHU BO Bragune. OObIIHO:

rie Z— paguyc 3aKpyrieHus,
S,

t — riyOuHa pe3anus

- BEJIMYMHA T0IbEMa Ha 3Y0.

kc - K09 HHLHUEHT, YIUTHIBAIOIINIA IUIOTHOCTD CTPYXKH. K =3...4.

T — U3BECTHO
BBIBOIUM:

cmpyicKku = SZ t
2
F=x-r
FeOMeTpI/I‘IeCKI/IC TapaMeTphl pEXYIIUX IJIEMEHTOB
K TEOMETPUYECKUM IHapaMeTpaM PEKYIINX SJIEMEHTOB ¢>pe3 OTHOCATCA: Y, A, O — TJIaBHBIA yroJj B IU1aHE U BCIIOMOTaTEeIbHBIN yroJ B IUIaHE

(D, u yron HakioHa 3y6beB .

IlepenHuii yron y — BBIOMpAeTCsi B 3aBUCUMOCTH OT 0OpabaTeiBaeMoro Marepuana. s uyryHos y=10...15°, npu obpadotke cranu y=10...20°.
Benuunny 3a7Hero yria Ha OCHOBHOW 3aTBUIOBOYHO YacTH MPHUHUMAIOT OT yCJIOBHI 00padotku ¢=12...30°, B 3aBUCHMOCTH OT TUIA (Gpe3 IIaBHBII
YTOJI B IUIaHE @ IIpeHa3HavaeTcs UL H3MEHEHHUS COOTHOIICHHS MEX/Ty ITMPUHON U TONIIUHOMN CTPYXKKH, Jamme ¢=60°.

BenomoraTenbHblIi yros npeaHa3sHayaeTcs Uit CBOOOIHOTO NepeMeleHus TOPLIEBOH IIOCKOCTHU B Ipoliecce pe3aHus. B 3aBucuMocTty oT THNA
(hpe3bl HEOOXOAMMO POEKTUPOBATh C KOCBIMHU HJIM BUHTOBBIMH 3yObsiMuU. [IpsiMbie 3yObsi XOTS U POCTHI B U3TOTOBJIEHUU, HO PabOTAIOT KpaiiHe He
paBHOMepHO. Kockle 1 BUHTOBEIE 3yObst BXOZAT B 3aTOTOBKY U BEIXOJSAT U3 Hee IIOCTENICHHO, II09TOMY paboTaroT Goiee IIaBHo.

®pesbl ¢ 3aTHUIOBAaHHBIMH 3yObSIMU

V ¢pes ¢ 3aThUTOBaHHBIME 3yObSIMU 3aThLIIOBaHHASI TIOBEPXHOCTH 0DOPMILIETCS IO ONPEIEICHHON KPUBOA, 1UIsl 00eCedeHnsI TOYHOCTH (HOPMBI
00pabaThIBaEMOI MMOBEPXHOCTH IEPEIHUN Yrojl NMpHUHUMaeTcs paBHbIM (. B HEKOTOpBIX Cilydasx y JETaloT MOJOXKUTEIbHBIM 0 +10°, HO 3TO
OPUBOJHUT K UCKAXCHUIO MPOMMIs U TpeOyeTcs MOMOMHUTENbHAS KOPPEKTHPOBKA Mpoduiisi mo BbicoTe. 3aaHuii yron y takux (pe3 obpasyercs
KacaTeJIbHOM 10 HANpPAaBJICHUIO PE3aHUs M KAacaTEIbHOM K KPHUBOW 0Opasyrollel 3a[HIO MOBEpXHOCTh 3yba ¢pesbl. A=10°...15° 3Has o MOXHO
HoJCYNTATh NajeHne 3yda ppesst — K, mo3BoIIsIfoIee OTyYNTh BEINYHHY X0/1a 3aThIJIOBOYHOTO pe3Lia.

TpeOoBaHM K 3aThIIIOBAHHBIM IIOBEPXHOCTSIM:

1. Ilpwu 3aThUIOBaHHU HEOOXOANMO, YTOOBI BRICOTA IPO(GUIIT (Hpe3bl MOCIIE MEPETOYKH OCTABAIACH MOCTOSHHON. DTOMY YCIOBHIO
YIOBIIETBOPSIET PSI] KPUBBIX.

2. 3y0 npu mepeTovkax JODKEH COXPAHATh MePBOHAYAIBHBIN 3aIHUIT YTOMI 0, TO €CTh YrOJl MEX/IY KacaTelbHOI B OMPEIeICHHON TOUKE U
pannyc-BEKTOPOM B TO#f K€ TOUKE JOJDKEH OBITh OCTOSHHBIM, 3TOMY YCJIOBHO YIOBJIETBOPSCT JIMIIb OJ{HA KPHBasi JOrapH(MUIEcKast CIIUpab.

Ha npaxtuxe s ohopMIIeHHs 3aTUIOBOYHO} TOBEPXHOCTH 3aTBUIOBAHHBIX (pe3 MPUMEHSIOT apXUMEIOBY CIIHpaib. Ee MOXHO MOITydHTh Ha
CTaHKE, TaK KaK 1 @ U Re uzmensiercst no apudMeTnuecKkoi Nporpeccuy.

z-D
k=""tga
z

Bo-miepBBIX, BeNMYMHA TMaJeHWs 3aThUIKA - TOYHO COOTBETCTBYET apXMMEJOBOW CIHMpand. ApXHMMeIOBa CHHpaldb He obecrednBaer
TIOCTOSIHCTBO 3aJIHETO YTJIa, HO Pa3HMIIA HE BENMKA M Pa3sHHUIA cOCTaBiseT 1°46', 4To CyIIECTBEHHOTO BIMSHMS Ha ITOTPENIHOCTH MpOQMIs He
okasbiBaeT. [Ipu ynporiieHHOM odopmiieHn npoduiist 3yObeB JorapuGMuyeckue WM apXUMEIOBbIE CIIMPAIN MOTYT ObITh 3aMEHEHBI AYrod Kpyra,
TaK KaK Pajlychl KPUBBIX KaK JOrapu()MHYIECKO WM apXMMEIOBOW CIMpad Majo OTIMYAIOTCA OT pajiyca OKPYKHOCTH. B Bepaxenue s
OTIpeieTIe N TIaJICHNs 3aThIIKa 3y0a (pe3kl mojicTaBIAeTCs 3HAUSHHE 3a/JHETO yIla Ha BepIIMHE 3y0a. MUHNMAIBHO 0y CTHMAasl BETMYNHA 3a/{HETO
yIJia - He IOJDKHA OBITh MeHbIe 4°. B IpoTHBHOM Cilydyae yCIOBHs Pe3aHHs 3HAUUTEIbHO YXyIIIAIOTCS.

3ajHuii yroa Ha GOKOBBIX CTOPOHAX MPOMIIIT MOXHO YBEIHYUTH HECKOIBKHMHU MYTSMH:

1. 3a cuer yBeNMUYEHNH 3aIHETO YTJIa Ha BEpIIMHE 3y0a B mpeienax 1o 15° (Ho He BbINIe, TaK KaK B IPOTUBHOM CITydae 3y0 CTAHOBUTCS
U3JTHIIHE 320CTPEHHBIM U CIIUIIKOM YBEIHYHBAETCs NIyOMHA KaHABKH IS BBIXO/A 3aTHUIOBAHHOTO Pe3lia)

2. VYcTaHOBKA A€Taly MOJ YIJoM, 00ecleYHBaIOMUM ONTUMANIbHOE 3HAUeHUE 3aJHEr0 yIia; 3TOT CIOCO0 MPUTOJeH MPU OTKPHITOM
OZIHOCTOPOHHEM PE3aHMH, HO HE IIPHEMIIEM JUTsl (Ppe3epOoBaHNs 3aMKHYTOTO MITH BOTHYTOTO TIPOQHIIS.

3. Kocoe 3agnee 3aTbuioBaHue IPH KOTOPOM JBM)KEHHE 3aTHLIOBOYHOTO Pe3lia IMPOUCXOAUT HOJ YIJIOM K ocH (pe3bl 3a cueT HOBOpOTa
O 5TUM YIJIOM BepXHel JacTH CyNIOpTa CTaHKa.

OdopmiaTe 3aThuIKH 3yOBeB (pe3 1enecooOpa3Ho Mo apXMMENOBOH CIMpay, TaK YHIPOINIAETCsS M3TOTOBJIEHHE (pe3 M 3aJHUE YIIBI 3yObeB
XOTs U TIepEeMelIeHbl 110 ATUHE KPHBOH, HO He MMEIOIel CYIeCTBEHHOTO BIHSHUS Ha YCIOBHUS pe3aHus. JJuaMeTp Kyngauka K 3aThLIIOBOYHOMY CTaHKY
JIOJDKEH BBIOUPAThCS B COOTBETCTBUH € PACUETHBIM AUaMeTpoM (pesbl, Tak Kak 3aJaHHbIC 3aHHE YIJbl IOIy4aloTCs TOJIBKO TOTa, KOIJa JHaMeTp
KyJlayKa COOTBETCTBYET pacueTHOMY Juamerpy dpessl. HapykHblii 1ruaMeTp Takux (pe3 BEIOMpaeTcs, Kak M OOBIYHBIX, YHCIIO 3yObEB 3aTBUIOBAHHBIX
(hpe3 nomKHO OBITH BBIOPAaHO, TaK YTOOBI TOJIIMHA 3y0a oOecreunBaia 3HaYUTEIbHOE KOJIMYECTBO MEPETOYEK 0 NepeHell TOBEPXHOCTH, a TaK kKe
obecreunBaa JOCTaATOYHOE IPOCTPAHCTBO MEXTY 3yObsIMHU IS CBOOOTHOTO Pa3MEIIEHUS OTXOASIMIEH CTPYIKKH.

1 N
vd

Puc. 22. dopma u pa3mepsl 3aTUIOBAHHOTO 3y0a.
P=(0.8...1.0)H
H — BrICOTa 3y0a
h — BeicoTa mpodust
k — BermuuHa majeHns
I — paguyc 3aKpyTJIEHHs y OCHOBaHHsA 3y0a
3aThIIOBaHNE MOXET OBITH OJJMHAPHBIM U JBOHHBIM. Y (pe3 co numoBaHHBIM MPOGUIEM TPUMEHSIOTCS IBOHHOE 3aTHIIIOBaHHE.

NV
N w
Y S
# s

a) OpuHapHOE 3aThIJIOBAHUE 0)/IBoiiHOE 3aTHUIOBAHHE
Puc. 23. Buasl 3aTbU10BaHus.
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Tema 2.7. UHCTPYMEHTHI 17151 HApe3aHUs pe3b0bI (JIeKIus-TUCKyccHs 2 Jac.)

B MaIMHOCTPOCHNH CaMBIMH PACIIPOCTPAHEHHBIMHU JICTAIISIMH C pe3b00ii. Pe3p0y MOXHO 1oTy4aTs:

1. Hapesanunewm, muactuuHoi mnedopmanueii (HakateiBanue). Hanbosbinee pacnpocTpaHeHne U HOJIYYEHHsST Pe3bObl MMEIOT CIICLYFOLIHe
MHCTPYMEHTBI: METYHKH, KOTOPHIC IPUMEHSIOTCS Ha TalKOHAPE3HBIX CTAHKAaX M aBTOMATax, Pe3bOOHAPE3HbIC Ha TOKAPHBIX CTAHKAX, a TaK JKe Ul
PYYHOTO MOJTy4eHHUsI, OOBIYHO ISl MOyYEHUs BHYTPEHHEH Pe3bOBI.

2. Jlns Hape3aHUs HapyKHOU pe3bObl dalle MPUMEHSIOTCS KPYyTJIble pe3bOOHape3Hble IUIAIKU, KOTOPhIE, He CMOTPSI Ha HEOCTATKU, HMEIOT
MIIPOKOE PACIIPOCTPAHEHNE B MAIIMHOCTPOCHHU H3-33 YHUBEPCAIBHOCTH, ICIIEBH3HBI U IPOCTOTHI B OKCIITyaTaIlHH.

3. Hapesanue pe3pObl pe3liaMu M IpeOCHKAMH HAaXOIAT LIMPOKOE HMPHMEHEHHE Ha TOKAPHO-BMHTOPE3HBIX CTAHKaX M aBTOMATax, HpH
HeOONbIINX MApTUIX JeTalel, MO0 B TeX cIydasx, KOrJa Hape3aHHe pe3bObl APyTHMMH METOAAMU Helenecoo0pa3sHo MM HEBO3MOXKHO, HAIpUMeD,
Hape3aHue KPYTIIBIX pe3b0.

4. Pespbonapesnbie (pe3bl NPUMEHSIOTCS A HApY)XHOH W BHYTPEHHEH pe3bObl TpameluHIalbHOTO U OCTPOYTOJBHOTO THIIA.
OTIHYuTENPHON 0COOEHHOCTBIO ABIIAECTCS: BRICOKAs MPOH3BOIUTEIBHOCT, OHAKO HEBBICOKOE KA4ECTBO IOTYJaeMOil Pe3bOBI.

5. PespboHape3Hble TONOBKH NPUMEHSIOTCS Ul HAPY)KHOHM M JUIsl BHYTPEHHEH pe3b0, MMEIOT psJl MPENMYIIECTB OCOOEHHO M0 CPaBHEHHIO C
KPYIVIBIMH IUIAIIKaMHU, HO OHH HE HAILIM ITHPOKOTO MPHUMEHEHHUS U3-3a CJI0)KHOCTHU B SKCILTyaTalLlHu.

6. PespbomumdoBanue moiaydaer Bce Oonblliee pacIpOCTPAaHEHHE H3-3a BBICOKHMX IIOKAa3aTelel, Kak 10 TOYHOCTH, TaK M IO KadeCTBY
MOBEPXHOCTeH. DTa omepanus NPUMEHSETCS He TOJNBKO KaK OTIENOYHAs, HO M I HONy4eHUs pe3b0d Ha 3aKaleHHbIX aetaimsix. lllmmudposanbHble
KPYT'H MOT'YT OBITh OTHOBUHTOBOI MJIH MHOTOBHHTOBOU (YOPMBI.

7. HakareiBaHHe pe3b0bl pONIMKaMH M IDTamkaMu. dopmMoodpa3oBaHue pe3bObl OCYIIECTBIIETCS 3a CUeT IUIaCTHYHON AedopMaIuy MeTaa.
HoBeiM MeTon0M pe3pOoHape3aHus SBISIETCS CKOPOCTHOE Hape3aHHE Pe3bObl ¢ NMOMOIIBIO BPAIIAIOIIMXCS TOJNOBOK, HAPE3aHHWE OCYIIECTBIIAETCS
CTaJIbHBIMHU PE3LaMH U3 TBEP/IBIX CIUIABOB. DTOT METOJ{ BBICOKOIPOU3BOJUTEIbHbIN, Ie]aeT 0C000 YHCTYIO HOBEPXHOCTh OJNM3KYIO K IIUTH()OBAHHOM.

METYHKH

MeTuHKH IPEACTABIAIOT COO0 HHCTPYMEHT UL Hape3aHHs pe3b0 B oTBepcTuH. [Ipomecc Hape3aHUs NMPOUCXOJHUT IPH JBYX OTHOCHTEIBHBIX
nemwkeHnsx. IlocTynarenbHoe ABMXKEHHE MHCTPYMEHTa M BpAILAOIIEeCs JBW)KCHHE MHCTPYMEHTa WIM jAeTaiu. B 3aBHCHMOCTH OT Hape3aHus
METYMKH JIENSATCS HAa: pydYHble, TacdHble, MAIIMHHO-PYYHBIE, IUIAIIEYHbIe ¥ MAaTOYHBIC, COOpHBIE W CIIeHUANbHbIE. PydHBIC METYHKH OOBIYHO
M3TOTABJIMBAIOT KOMIUIEKTAMHU, COCTOSIIIMMH M3 2-X MM 3-X METYHKOB. Bce METYMKM MMEIOT pa3iIMyHbIe JHAMETPHI, IPUYEM pPEealIbHBIH MpohHIL
HUMEET YMCTOBOM METYMK. PydyHble METUMKH 1O BUJLy HAPE3aHHOM pe3bObl pa3lessioTces Ha 4 TUHA: AJIsl HApe3aHusl METPUYECKON pe3bObl, NI0HMOBOH,
TpyOHO# pe3bOBI, TPAMOYTONBHOH W TpamenenanbHoi. IlepBeie 2 Twma CTaHAAPTH30BaHBI, a JPYrUe HE CTaHIAPTU30BaHBI. ['acdyHBIE METUMKH
OBIBAIOT 4-X TUIIOB:

1. C KOPOTKHUM XBOCTOBUKOM

2. ¢ JUINHHBIM XBOCTOBHKOM

3. JIMHHBIE XBOCTOBUKH MallWHHBIE

4. C M3OTHYTBIM XBOCTOBHKOM.

K rac4HBIM C KOPOTKHM XBOCTOBHKOM OTHOCSITCS TaKHe, y KOTOPBIX OTHOIICHHE paboueil JUIMHBI K 00IIeH JUTMHE COCTaBIIseT;
l =045

z

I[.]]ﬂ METYHUKOB C JJIMHHBIM XBOCTOBHUKOM;

! <0.45
z

lNaeynble METUHKM C KOPOTKHM XBOCTOBHKOM HAaXOJIST NPUMEHEHHE Ha 3aBOJAX U3TOTOBUTEIX TaeK HAa TOKApHBIX CTaHKAaX JILOO BPYUHYIO.
T'aeunple METYHKM C JUIMHHBIMH XBOCTOBHKAMH IIPUMEHSIOT Ha MHOTOLINMUHAEIBHBIX CTaHKAaX, HAa KOTOPBIX railka HABHHYUBAETCS Ha KOHEIl
XBOCTOBHKA M UX JIETAIOT C JUIMHHBIM XBOCTOBHKOM.

MeTuHKH ¢ U30THYTHIM XBOCTOBHMKOM IIPUMEHSIOT AJI1 Hape3aHHs pe3b0 Ha CHElHalbHBIX railkoHape3HbIX aBToMaTax. [aiiku mopaioTcst K
3a00pHOHI YaCTH METYHKA IS ITOCIeAyIoNero Hapesanus. [locie uero cXoasaT K M30THYTOMY XBOCTOBHKY.

PydHBIe METYNKH TPUMEHSIOTCS U MOJyIeHUS] MEJIKUX pe3b0. MalMHHBIM ITyTeM Hape3aroT pe3bObl BCeX pasMepoB, a BPYUYHYIO TOJBKO C
IIarOM J0 TPEX MUIIUMETPOB BKIIOUUTENBHO.

[Tnanrednsie 1 MATOYHBIE METUYUKH CIYKAaT AJIA Hape3aHUs pe3bObl B KPYIJIbIX pe3bOOHapesHbIX IUTamKax. IlmameuHslii MEeTYMK HPOH3BOIUT
TIpeiBapHUTENbHOE Hape3aHue pe3bObl, a Uit MOTyYeHHs] COBEPIICHHO NPABIIBHON W YUCTOH pe3b0bl MpUMEHseTcss MaTOuHbIH. OH 3a OIMH HPOXOJ
obecnieynBaer 0,9t rmyOunbl pe3sObl. Marounsiii cHumaert 0,1t, mpu 3TOM MaTOYHBIH METYMK UMEET OoJiee MENKHE KaHaBKM M YacTO OHU JIETalOTCs
BUHTOBBIMH.

COOpHBIE METYNKU MOTYT OBITh 3-X BHJIOB:

1. perymupyemble

2. Heperymmpyemble

3. CaMOBBIKITIOUAOIINECS

VY HeperynupyeMbIX METUYUKOB DPEXYIIHE 3JIEMEHTHl H3TOTABIHBAIOT U3 OBICTPOPEXYLIeH CTald, KOTOpble KpEmsT MEXaHWYeCKH WU
IPUBApHUBAIOT K KOPIIYCY METUYMKA U3 KOHCTPYKIIMOHHOH CcTaiau. Perymupyemsle MeTUMKH MIPUMEHSIOTCS UL Hape3aHUs pe3bd GOIbLIOro AHaMeTpa,
npudeM Onaromapsi KOHCTPYKIMH MOXKHO peryiaupoBaTb. CaMOBBIKIIOYAIONIAECS METYHKH HM3rOTaBIMBAIOT B BHJIE Pe3bOOHApPE3HBIX T'OIOBOK
pa3MepoM B 3aBHCHMOCTU T AHaMeTpa Hape3aeMoi pe3bObl. OHH OTIMYAIOTCA OCOOCHHOCTBIO: IIOCNIC OKOHYAHHS HApe3aHUs pe3bObl ILIAlIKU
Pa3OBUTAIOT X METYUKHU BBIBOJSAT U3 OTBEPCTHS IOCTYIATEIbHO.

Meruuk-iporspkka. OH  TpemioKeH TOKapeM-HOBaTopoM — JIaHWIOBBIM. OJTOT HWHCTPYMEHT IIpeJHa3Ha4eH JUIsI MHOT03aXOJHBIX
TpamenenJalbHbIX ¥ MeTpHIecKuX pe3s0d. OCHOBHOH 0COOCHHOCTBIO SBIISETCS PACIIONIOKEHHE XBOCTOBUKA BIIEPEIH PeXyIleHd dacTH. Brimonnenue
3a00pHON YacTH MO BCEHl JJIMHE METYMKa C HEOONBIIONW KOHYCHOW YacThi0. Y ATOTO MHCTPYMEHTa OOBIYHBIM METOJ Hape3aHHs 3aMEHEH METOIOM
NPOTATHBAaHKA. [IpUMeHEHHEe TakWX METYMKOB 3HAYHUTENIBHO COKpAIaeT KOJMYECTBO METYMKOB B KOMIUIEKTe. VccrenoBaHHs MOKa3allk, 4TO
IpUMEHEHHE TaKUX METYUKOB IIPU HAPe3aHHH MHOTO3aXOIHEIX pPe3b0 MOBBIMIAET IPOU3BOAUTENHHOCTD 10 15 pa3 mpu BEICOKOM KauecTBe Pe3bObl.

IInamrku

Ipenna3sHaueHsl [T HApe3aHUs! HAPY)KHBIX pe3b0, Kak BPYYHYIO TaK U Ha CTaHKaX. B 3aBHCHMMOCTH OT KOHCTPYKTHUBHBIX ()OPM U ITPHM ECHEHHUS
IUTANIKY JEJST Ha 2 TPYIIbL:

1. kpyrisie

2.  pa3JBHKHBIC

Kpyrible ObIBaIOT: LeNbHBIC, MPOPE3HbIe W TpyOuaThle. Kpyrible MPUMEHSIOT M Hape3aHWs LMIMHIPUYECKHX M KOHMYECKHX pe3b0 Ha
TOKapHBIX , PEBOJIbBEPHBIX CTaHKaX H aBToMaTaX. OHU 00eCIIeUHBaIOT MOTyIeHNE JOCTATOUYHO YUCTOH pe3b0bl, HO OBICTPO M3HAIMBAIOTCA. LlenbHble
IUTAIIKY 110 Mepe M3HAIINBAHUS MOTYT MPEBPAIIAThCS B IPOPE3HBIE.

KauecTtBo pe3b0bl Hape3aHHOH TPOPE3HBIMY, HEBBICOKUH, TAK KaK THaMETPHI HE HCKaXKAIOTCSL.

Kpyrnsle mmamky s Hape3aHHs KOHHYECKOM pe3bObl cTaHAapTH3oBaHbl. OHM HE OTIAMYAIOTCS IO BHEIIHEMY BHAY OT IDIAINEK IS
IWIHH/IPHYECKOH pe3b0bl, HO BBICOTA IUTAIIEK 3aBHCHT OT BH/Ia HApe3aeMoil pe3bObl.

TpyOuaThle TUIAIIKH, NMPEJCTABIAOT COO0H HMIMHAPUYECKYIO TPyOy, Ha KOTOPYIO HAJIEBAIOT KOJBIIO, C MOMOIIbIO KOTOPOTO KaInOpYrOT
pe3b0y, 11t Hape3aHHs pe3bObl TpyOUaThIe IUTAIIKH IPUMEHSIOTCS.

Pa3aBHKHBIC TUIAIIKH COCTOAT M3 2-X MOJIOBUHOK, YTO MO3BOJISET Hape3aTh pe3b0y Oe3 MpeaBapuTebHON 00pabOTKH 3arOTOBKH.

Pe3p00oHape3HbIC TONOBKH JUIsl HAPYKHOH pe3bObl

CamopackpbIBaloIuecss pe3bOOBbIe TOJTOBKH SBIIOTCS 0olee COBEpPIICHHBIM HHCTPYMEHTOB OIS HAape3aHHs pPe3bObl 10 CPaBHEHHIO C

miamkamu. OHE UMEIOT GOJBIIYI0 TIPOU3BOANTENBHOCTE. B pe3pOOHape3HbIX roJ0BKax rpeOCHKH MO OKOHYaHMIO HAape3aHUs Pe3bObl OTXOIAT OT
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JIeTaji, 5TO MO3BOJIICT BO3BPAIIATh I'OJIOBKH B HCXOMHOE MOJOXEHHE O3 PeBEpCHPOBAHMS 3arOTOBKH, YTO COKPAIIAeT BPEMsl XOJIOCTOrO XOJa.
Pasnnuarot 2 Bua:

1. panuanbHbIE

2. TaHreHIWIbHBIC

Puc. 24. Cxema paboTsI pe3p00Hape3HOH TpOeHKH

PanyanpHble NOApa3esA0TCS Ha:

1) rpeOeHKH C IPSIMOJIMHEHHON 3aJHel TOBEPXHOCTHIO,

2) C KPUBOJIMHENHOI 3a/IHEH TTOBEPXHOCTBIO.

[Ipu HacTpolike paguanbHble TPEOCHKU CABHIAIOTCS MO PAJUYCY, a TaK XKe CMEIAI0TCs [0 KacaTelNbHOM K Hape3aeMoil AeTalli.

T'onoBkH pa3nnMyaroT Tak ke M0 (opMe IpeOEHOK. DTO TONIOBKH C IPH3MATHYECKHMMH HIM KPYIIBIMH TIpeOCHKaMH PaauadbHOTO THIIA.
I'pebeHKN ycTaHABIMBAIOTCA Ha Y4 000pOTa OTHOCUTENBHO APYT Apyra.. bonbiiee nmpuMeHeHHe UMEIOT TOJIOBKH C PaiualbHBIMU IpeOCHKaMHU, TaK
KaK OHH JIOIYCKaOT OOJIBIIOE KOIIMYECTBO NIEPETOUEK U 00ECIICUUBAIOT OBICTPOE M TOYHOE PETYJIMPOBAHKE HA pa3Mep Pe3bObL.

Pe3p00oHape3Hble TOIOBKY € paIualbHBIMHU KPYTIGIME IUIAIIKaMU

Pe3p0oHape3Hble TONOBKU € paHalbHBIMU KPYTIbGIMH ILIAIIKAMU MOTYT OBITh BPAaIIAIONIMMUCS M CTAlHOHAPHBIMH, TEMY U JPYTUMH MOXKHO
Hape3atb pe3bOsbl ¢ marom 4 — 90mMm. Bpamatomuecs ronosku Tuna 1KA,...,6KA npenHa3HaueHsl Ui Hape3aHUs pe3bObl HA CBEPIMIIbHBIX CTAHKaX
U CHEIUAIbHBIX aBTOMAaTaX. YCTaHOBKY I'peOEHOK Ha yroJl IoJbeMa Hape3aeMoH pe3bObl MPOU3BOMAT 3a CUeT NUIH(OBATBFHOIO Kyladyka, KaXIylo
rpeOeHKy P YCTaHOBKE Ha TOJIOBKY CMEIIAIOT OTHOCHTENIBHO APYT APYra B OCEBOM HAIIPABJICHHH.

BuxpeBoii Metos Hape3aHust pe3bObl

MeTox BHXPEBOTO MJIM CKOPOCTHOTO Hape3aHWs Pe3bObl, BPAIAIOMIMMCS PE3LOM OCYIIECTBISIETCS C ITOMOIIBIO OBICTPOXOIHOH TOJIOBKH,
YCTaHOBJICHHOH Ha CYIIIOPTe TOKapHO-BHHTOPE3HOT'O CTaHKa. [Ipn 9TOM IPOMCXOIUT MPOIiece NPEphIBICTOrO pe3aHus ¢ 60MbIIoi ckopocThio. Takoe
Hape3aHue pPe3bObl MOXKET ObITh OCYLIECTBIICHO 2-51 CHOCOOAMMU:

1. Croco0 BHYTPEHHEr0 KacaHHsl, KOrla Hape3aeMasi IeTallb HaXOAUTCsl BHYTPU TPACKTOPUH Pe3lia, 3TO JOCTUIACTCs CMELICHUEM OCH pe3lia,
10 OTHOIIICHUIO K OCH JICTAIIH;
2. €roco0 BHEIIHEro KacaHus, KOr/ia JIeTallb HaXOAUTCS BHE TPACKTOPUH pe3Lia.

Puc. 25. Cxema BUXpEBOTO METOJIa Hape3aHHs pe3bObI

[epBsiii crioco6 syurmre. DPGHeKTHBHOCTH ITOr0 MeToAa B 2.5 — 3 pasa BIIlie [0 CPABHEHHIO C OOBIYHBIM pe3bOoHape3anueM. it CKOpOCTHOTO
pe3pOOHape3aHnst MOTYT OBITh MOTYT OBITH HCIIONTB30BAHBI JIFOOBIE TOKAPHBIE CTAHKH MMEFOIINX BO3MOJKHOCTB BpaIeHHs co ckopocTeio V=100...450
006/MuH. 3aroToBKa BpamaeTcst o CKOpocThio 6...40 06/MUH (3TO ABIKEHHE MOflad) TOJIOBKA MMEET U MOCTYTaTeIbHbIe epeMeNIeHNs paBHbIe MIary
Hape3aeMoil pe3bObl 3a BpeMsi 0OJHOro 060poTa 3aroToBKH. HampasieHHe BpalieHUs TOJIOBKH OOBIYHO MPOTHBOIIOIOXKHOE, HO MOTYT M COBIIAJaTh.
Hape3anne pe3p0s1 mporcxomuT 3a 1 mpoxon. YaapHble Harpy3Kku He 0OCOOCHHO OCYMIECTBIISAIOTCA. UHCIIO Pe3NoB y TAKMX TOJTOBOK MIPUHMMAETCS OT
2 no 12. Tlpn Hape3aHHM OJHO3aXOIHBIX Pe3b0, BCE PE3IBl yCTAHABIMBAIOTCSA B OMHON IUIOCKOCTH. IIpM Hape3aHNMM MHOT03aXOJHBIX pe3bb B
HECKOJIBKHX IUIOCKOCTSAX B 3aBUCHMOCTH OT 4HcCJa 3ax0/70B. CKOPOCTHOE Hape3aHHe pe3bObl 00eCHeYnBacT BBICOKYIO TOYHOCTh @ LIEPOXOBATOCTh
TIOBEPXHOCTH OJTM3Ka K NITH(OBAHHOM.

Pe3p0oBBIE (pe3s

Pe3p00BbIE (pe3bl BCTpeyaroTcs JBYX TUIIOB:

1. IUCKOBBIE

2. IWIMHApUYECKHE WIN rpedeHdaThIe

®opma 3yObeB KaK y JMCKOBBIX TaK M y IpeOCHUYATBIX COOTBETCTBYET NMpO(HI0 Hape3aeMoil pe3bObl. JIuckoBbie (pe3bl MPUMEHSIOT AT
Hape3aHust KPYMHBIX pe3b0 (HapyKHbIX), rpeOeHYaThie (Gpe3bl NPUMEHSIOT AT MCIOJIb30BaHUS MEJNKUX (pe3 Kak HapyXKHBIX, TaK U BHYTPEHHUX
rpedeHYaTsX. Ope3sl MOTyT OBITH XBOCTOBBIC MITH HacamgHbIe. XBOCTOBYIO ()pe3y HIPHMEHSIOT UL Hape3aHHsl BHYTpEHHEH pe3bOsl.

HapyxHble nuaMeTpbl rpebeHYaThiX (pe3 3aBUCAT OT BBICOTHI MPOMHIA Pe3bObl OT AMAMETpa OKPY)KHOCTH M METOJa KPEIUICHHS.
TIpumenstor auameTps 45 — 70MM, 1uaMeTpsl oTBepeTUst 16 — 32MM.

I'peberuaTsie (Gpe3sl M3roTaBIMBaKO JUIMHON He Oosiee 100MM. ¢ yBeIHYEHHEM JUIMHBI YCIOXKHSETCS €ro TepMudeckas oOpaborka. [l
KaXJIOr0 KOHKPETHOTO ciy4ast JyinHa (pe3sl Oomble Ha 2 — 3 BUTKA, YeM JUTHHA HAPY)KHOI pe3b0bl. B kadecTBe HOpManM3aluy NPUHSATHI JUIMHBI 15
— 90 MM yepe3 KaxIble 5 MM. 4UCIIO 3yObeB BBIOMpAETCS TaKUM IyTEM, UTO Obl B 3alICIUICHUH C 3arOTOBKOI HAXOAMJIOCH HE MEHEe JIByX 3YObeB C
Henblo oOecrieueHnst paBHOMEpHOTro (pesepoBanus. [lns obecrieueHus BBIXOAA pe3lla U3 3aThUIOBAHHS YToJ BIAJMHBI JIENACTCS 3HAYUTEIBHO
Ooubiie, yeM oOBIYHBIX (pe3 B mpenenax 45°.

HapyxHbIil AnamMeTp IMCKOBBIX (ppe3 MPUHUMAETCS B 3aBUCHMOCTH OT pa3MEpOB Hape3aHHOW pe3bObl U KOHCTPYKIMHU pe3bdodpesepHOro
cranka. OOBIYHO OCH OBIBAIOT ¢ CHMMETPHUYHBIM HpodmieM win HeT. Ilpu cumMerpudHOM mpodmiie: Ui yMeHbIIEHHs auamerpa dpes, ee
YCTaHaBJIMBAOT 1101 YIJIOM M POQUIIb HE CHMMETPHYEH, 3TO YMEHbIIAET UX quaMerp. CTaHIapTHO AMCKOBBIE (PpE3bl U3rOTaBIMBAIOT: qHaMeTpoB 60
— 180 MM ¢ muamerpom otBepetust 20 — 60MM u TommuHOo# 10 — 40MMm

JluckoBbie (pe3bl 3aThuTyloTCs. Uncno 3yObeB BBIOMpaeTCs U3 YCIOBHS PaBHOMEPHOCTH (pesepoBanus. Uto Obl B mporecce paboThl B
3aleMyIeHHH HaXOAMIIUCh HE MEHbIIE 2-X 3yObeB.

WNHCTPYMEHTSI 1711 HAKATBIBAaHUS PE3b0

HakatbiBaHMe pe3bd 10 CpPaBHEHHMIO C JPYTHMMH METOJaMM oOecriednBaeT Ooiee BHICOKYIO MPOHM3BOIMTENBHOCTH Pe3b0000pa3oBaHMHs.
JIOCTOMHCTBa BO MHOTHX CIIydasX TOYHOCTb HapEe3aHHON pe3bObl M BBICOKOE KadecTBO 00paboTaHHON moBepxHOCTH. HaxaTeiBaHHE pe3bObI
OCYIIECTBIISIETCS] Ha pe3bOOHAKATHBIX CTAHKAX, KOTOPHIE 10 BH/Y IIPUMCHSIOT HAKaTHOH HHCTPYMEHT CIIEIYIOIINX THIIOB!

1.  C IIOCKUMH Pe3bOOBBIMH IUIANIKAMH;
2. ¢ KpyIVIBIMH Pe3b0OBBIMH;
3. C KpYyrIbIM pe3b00BBIM POIMKOM ¥ JTyTOBOM IUTACTHHOM.

Tema 2.8. Adpa3uBHbIe U aTMa3Hble HHCTPYMEHTHI (JIeKIusI-TUCKyccHst 3 yac.)

K abpa3uBHBIM MHCTPYMEHTaM OTHOCSTCS HUTH(OBAIBHBIC KPYTH, TOJOBKH, OPYCKH, Y KOTOPBIX PEKYLIMMH 3JIEMEHTaMH SIBISIOTCS 3epHA
abpasuBHOro matepuana. llnngposansHbie KPYTH NPEICTABISIOT CO00H MOPHCTOE TEJNO, COCTOSIIEE U3 aOPa3UBHBIX 3ePEH, CBA3AHHBIX APYT C IPYroM
LEMEHTHUPYIONINM COCTaBOM (CBSI3KOH). AOpa3uBHEIE 3epHA SBIIOTCS PE3laMy, CHIMAIOIIMMY B IIpolecce 00pabOTKH CTPYXKKY ¢ 00pabaTbIBaEMOro
n3nenus. LnupoBanbHble KPYTH Kak PEeXYIHNA HHCTPYMEHT UMEIOT [0 CPaBHEHHUIO C APYTHMH HHCTPYMEHTAMH PsL IPEUMYIIECTB:

1. Onu obecneunBaroT BBICOKYIO TOYHOCTBh U MaJIYIO IIEPOXOBATOCTh IIOBEPXHOCTH.

2. Nmerot BBICOKYIO TBEPAOCTH aGpa?;I/IBHHX 3€PCH, MMO3BOJIAOMINX 06pa6aTbIBaTL MaTepuai 0001 TBEPAOCTH, a TAKIKE 3aKaJICHHBIX CTaJIeH.
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3. HlnndoanbHble Kpyry 00J3aAa0T CBOMHCTBOM CaMO3aTa4MBaHUs, T.C. B IPOLIECCE PE3aHUs BOCCTAHABIMBAIOT PEXKYIIHE CBOACTBRA.

InudoBanbHeIe KPYTH XapaKTEPU3YIOTCS:

1) poxom abpasuBHOro MaTepuaa;

2)  3EPHHCTOCTBIO;

3) pomom cBsI3KH;

4)  crpyktypoit;

5)  ¢opmoii u pasmepamu.

Bce abpa3uBHBIE MaTepualbl HOIpPa3JesioT Ha €CTECTBEHHBIC M HCKYCCTBEHHBIE. K eCTEeCTBEHHBIM OTHOCST HaXKAaK, kBaprekopyHa. K
HCKYCCTBEHHBIM OTHOCSITCS 3JICKTPOKOPYH/]I, MOHOKOPYH/I, KapOu KpeMHus, kapoua 6opa.

EctectBeHHbIe abpa3iBHbIC MaTepHallbl 00J1a1al0T HEOAHOPOJHOCTBIO U COJEPIKAT MPUMECH U U3TOTABIMBAIOTCS UL AOMAIHUX HYXH (TOUHTh
HOXH, KOCBI).

HckyccTBeHHBIE a0pa3uBHBIC MATEPUANIBI IPH M3TOTOBJICHUH IUTH(OBAIBHBIX KPYTOB — IIMPOKOE IPUMEHEHUE 3JICKTPOKOPYH/IbI. BhIuiaBisor
B asiekTpuueckux nevax npu T=2000...2050 rpagycos u3Al,0;. B 3aBucumoctu ot % Al,O3351eKTpOKOPYH/IBI OAPA3AEISIOTCS:

1. DnexrpoxopyHa HopManbHEI ¢ comepxanneM Al,O; 89-91%. Mapku: 12A, 13A, 14A, 15A, 16A.

2. DnexrpokopyHn Genbliii ¢ copepxkannem AlO3 10 97% Mapku: 23A, 24A, 25A, (22A).

IMocnennee BpeMsi HOSBHIINCH 3JICKTPOKOPYH/IbI JISTHPOBAHHbIC PA3IMYHBIMH MPHCAAKAMH: DIICKTPOKOPYHHI XPOMUCTBIH U 3JIEKTPOKOPYH/
TUTAHUCTBIN.

3. MOHOKOpPYHA HpemIoxkeH 33epHa MOHOKOPYH[IA COCTOAT M3 OTACNbHBIX KPHUCTAIIOB MJIM MX OCKOJKOB (OHM MMEIOT 3HAYUTEIbHOE
KOJIMYECTBOBO PEXYIIMX KPOMOK). [Ipumensiercs ¢ 3epHucTocTbio He Bbiie 60. O0o3Hauaercst 4A(M). Mapku: 43A, 44A, 45A.

4. Kapbun kpemHus (kapOopyH[) IOIy4aroT B anekrponedax npu T=1800...1850 rpagyco u3 MaTepuanoB, 60TaThIX KpeMHUEM (KBapLEBBIil
HIECOK WJIM JKENTBIH KBapll), a TAK)KE MaTEpPUaIOB C BBICOKMM COZIEPKAHHEM KOKCAa. B 3aBHCHMOCTH OT HPOLGHTHOTO COZAEPXAHMS Pa3IHYaloT 2
OCHOBHBIX BHJIa 3TOr0 MaTepuaia: 1) kapOou/ KpeMHuUsI 3elIeHbIi ¢ coneprkanneM 97% kapouna kpemuus (SiC). O6o3nauaercs 6C (K3). Mapku: 62C,
63C, 64C; 2) xapOun KpeMHUS YepHBIH (TEMHOCHHETO, YepPHOTO IIBETa) ¢ coAepxKaHueM Kapouaa kpeMHus 10 95%. O6o3nauaercst SC (KU). Mapxu:
53C, 54C, 55C.

KapOu kpemHust 3eneHblid oonanaer 00IbLIOi TBEPAOCThIO, HO MEHbIIIEH BA3KocThio. KapOua 6opa rnosy4aroT rnpu mjiaBke OOpHOM KUCIOTHI U
Kokca. IIpu TpaBieHnH 3epHa NOJYYaOTCSl O4€Hb MEIIKHMMH H IIPUMEHSIETCSI 3TOT MaTepHa Al U3TOTOBJICHHS MUKPOIIOPOIIKOB.

BopcunukokapOu OIydaloT IyTeM BOCCTAaHOBUTENILHOM IUIABKH B IIe4aX cMecH OOpHOM KHCIIOTHI, necka 1 yris. [llmdyromas cioco6HOCTh
BBILIIE YeM KapOuaa Oopa.

DNeKTPOKOPYHA HOPMAJIBHBIH IPUMEHSeTCs Ul 00pabOTKH MaTepHalioB ¢ BHICOKHM CONPOTHBIICHHEM Ha pa3pblB: CTalH, KOBKOTO YyI'yHa,
OpOH3BI, CEPOro YyryHa, aTFOMHHNS U T.A. DIEKTPOKOPYHJ GENbIii MOXKET OBITh MPHMEHEH 171 00pabOTKH TeX ’Ke MaTephaioB; B CBSI3U C BBICOKOI
CTOUMOCTBIO €r0 IPUMEHSIIOT AJIs OTBETCTBEHHBIX omneparuii (uuiipoBanue pe3bObl, 3y0bsi, CyrepQUHHUII, XOHHHTOBAHKE).

KapOun kpeMHUS 3eTIeHbIH IPUMEHsIeTCS Ul 00paOOTKU TBEPbIX CIUIABOB.

KapOun xpeMHHsI YepHBIil IPUMEHSSTCST Vsl 00pabOTKH XPYNKUX MaTEepHalIOB C MaJIbIM CONPOTUBIICHHEM Ha pa3pbiB (JIATYHb, Me/b, OpOH3a).
Kap6un xpeMHHS B HEKOTOPBIX CIIydasix MPUMEHSACTCS 1S PaBKK UITN(OBaIbHBIX KPYTrOB.

MOHOKOPYHZ IPEMEHSETCsI IIPH 3aTOYKE HHCTPYMEHTA, IS IUTH(OBaHNS IeeK KOJIeHYaThIX BAJIOB, T.K. IO3BOJIIET HOMyJaTh HIEPOXOBATOCTb.

Kapbun 60pa npuMeHsieTcs! 1JIsl H3TOTOBJICHHUS OPOIIKOBBIX N1ACT, JUTS JOBOJKH TBEPAOCILIABHOTO HHCTPYMEHTA.

DIEKTPOKOPYH XPOMUCTbIH M TATAHUCTBIN IPUMEHSIOT B TEX K€ CJIy4asX 4TO U HOPMaJbHBIA. Y HUX O0Jiee BBICOKAsi CTOWKOCTD.

3epHUCTOCTD

AOGpa3uBHBIE MaTEPHAIIBI I10 KPYITHOCTH 3epHA MOPa3IEIISIOT:

1) wumdosansHoe 3epHO ¢ 200...16 ~ 2000 MkM;

2) ummdoBanbHbIe MOPOIIKHK ¢ 12...3 ~ 160 MKM;

3) mukponopouku M40...M14;

4)  toukue Mukpornopomku M10...M5.

3epuuctocTs pernamenTHpyercst OCTom. Ne 3epHa M nUTH(OBAIBHBIX ITOPOLIKOB ONPENETISTCS METOAOM 2-X CMEXKHBIX MpPEeeTbHBIX CHUT,
cHa0KEHHBIX KBaJpaT. 3epHa, MPOXOIAIIIE Yepe3 OJHO CHTO, HO OCTArOIIHecs Ha JAPyroM, Ooee MeIKoM, 0003Ha4Yar0T HOMEPOM IepBoro cura. 13-
3a KoJ1e0aHusl TUHEHHBIX Pa3MepOB 3epHa, a Takke HETOUHOCTH U3TOTOBICHHS CHTA, B Kpyrax JomyckaioT 1o 20% xpymnHoro 3epHa u 10 30% 0onee
MEJIKOro 3epHa. Ne 3epHa JUIi MUKPOIIOPOIIKOB M TOHKHX MHKPOIIOPOIIKOB YCTaHABIMBAIOT MHKPOCKOIIMYECKAM MeTofoM. B 3aBucumoctr ot %
COZIep>KaHUs OCHOBHOW ()pakumy NpH COONIONSHUHM HOPM IO OCTAIBHBIM (pakmusiM Ne 3epHHCTOCTH JIOTIOJHSETCS COOTBETCTBEHHO OyKBEHHBIM
ungexcoM: B, I (55% (2000mxm)); H (45%); 1 (41% (2000MKMm)).

BEIGOp 3epHHCTOCTH 3aBHCHT OT BHIA TOYHOCTH M KadecTBa 00OpaGoOTKH. J[Isi Kpyriioro mpeiBapHTENbHOrO NUTH(OBAHWS BEIOHpaeTcsl B
npenenax 40...50. Jns oxoruarensHOro numdosanus 10...25. Jina BHytpenHero numposanus 16...40. TlpudeMm ¢ yMmeHbIIeHMEM auamerpa
OTBEPCTHS 3ePHO JODKHO OBITh Menbye. J{iist miockoro npeasaputensHoro nutdosanus 80...160. st okonvarensHoro uumdosanus 16...40. Otu
PEKOMEH/IAaNK  SIBISIOTCS. OPHEHTHPOBOYHBIMH. Ne 3epHa INPHUXOAWTCS BEIOUpATh OSKCIIEPHMEHTAIBHBIM IIyTeM B 3aBHCHMOCTH OT CBOMCTB
00pabaThIBaeMOro MaTepHaa, peKHMOB 00PaOOTKH ¥ T.1.

CBsi3Ka Kpyra

KauecTBO M SKOHOMHUYHOCTH PabOTHl NUIM(OBATEHOTO Kpyra 3aBHCAT OT IPABWIGHO BBHIOPAHHOH CBSI3KH. [l M3TOTOBIEHHS KPYroB
TIPUMEHSIOT 2 TPYIIIBI CBSI30K:

1. Heopranudeckas. K Heif OTHOCSTCS: MarHe3uaabHbIe, CHIIMKATOBbIC, KEPAMHYECKHE.

2. Marse3nanbHas CBs3Ka: OaKeIUTOBasI M BYJIKAaHUTOBASL.

J1J1s1 MaJIOOTBETCTBEHHBIX KPYTrOB M3 Ha)XKIaKa M €CTECTBEHHOro KopyHaa. COCTOUT U3 MarHe3nuTa M XPOCTUTOTO MarHus

3. CunmkartoBast CBsI3Ka COCTOMT M3 CMECH IJIMHBI, KDEMHHEBOI MBI M XKUIKOTO CTEKJIa. DTa CBsi3Ka 00JafaeT JOCTaTOYHON MPOYHOCTEIO,
OJIHAKO TIIOXO CIETUISETCs ¢ 3epHamMu abpasuBHOro Marepuana. (O6o3Hauenue - O).

1. Kepamuueckue CBSI3KH cOIEpKaT MOJICBOM INNAT M KBaplEBYIO IMIMHY. biaromapsi cBoeil yHHBEpCaIbHOCTH SIBISETCS OCHOBHOM JUIS
U3rOTOBJICHUS IUTH(OBAIBLHBIX KPyroB. [10 BOIOYNOPHOCTH, OTHEYITOPHOCTH ¥ XUMUYECKON CTOMKOCTH OHA MPEBOCXOIUT BCe CBS3KH. M3-3a Masoit
YIPYrocTH M OOJBIION XPYNKOCTH KepaMHuecKas CBs3Ka HE IOMYCKAaeT HM3TOTOBJICHHE TOHKUX KpyroB. Kpyrm Ha kepaMHYecKoil CBsI3Ke He
o0ecreunBarOT 3epKallbHYI0 MOBEPXHOCTh M3-3a CBOEH XpymkocTH. OHH TpeOYIOT JUIMTENBHYIO TepMOOOPaOOTKY, MO3TOMY LMK MX 00paboTKM
COCTaBIISIET HECKOJIBKO Hegelnb. Bee-taku 70% numdoBaibHEIX KPYroB H3rOTABIMBAIOT HA KEPAMHYECKOIT CBSI3KE.

2. U3 opranmyeckux CBs30K IOJTy4HIIa pacrpocTpaHeHne Oakenurosas csska (B), mpencrasnstomas codoit cmony. IMomydator u3 derona n
(dopmanmna. K npenmyiecTBam 6aKelIHTOBBIX CBSI30K CIIEYET OTHECTH:

1) BBICOKYIO IPOYHOCTH;

2) GOJbLIyIO YIPYTOCTb;

3) NOBBILICHHYIO TEMIIEPATYPHYIO YCTONYHBOCTD 110 CPABHEHHIO C JIPYTUMH OPraHHYECKHMH CBSI3KaMH;

4)  mOBBINIEHHOE TEIUTOO0OPA30BaHKE B MPOIIECCE ITH(POBAHMS,

5)  HeGOJBIIYIO JUIMTEILHOCTh TEXHOJIOTHYECKOr0 MPOoLecca.

Henocrarku:

1) mOHMKEHHAsI CTONKOCTD TPOQUIIS PEKYIIEH YaCTH, BRI3BIBAIONIAs OBICTPHINA H3HOC KPYTa,;

2) Maas MOPUCTOCTb, 3aTPYAHSIONIAs YIANCHUE CTPY/KKHU U3 30HbI PE3aHUsI;

3)  NOBBIICHHAS IUIOTHOCTH 110 CPABHEHHIO C KEPAMUKOI;

4)  HeooCTAaTOYHAs CUCIUIIEMOCTH CBSI3KM C aOpa3HBHBIM 36PHOM;

5) mnoHmkeHHas orHeynopHoctb (mpu T=300 rpamgycoB CBsi3Ka BBITOpAET).

Ha GakenuTOBOIl CBf3KE M3rOTABIHMBAIOTCA KPYI'H NMPAKTHYECKH JIFOOON TBEpAOCTH. baKelMToBYyIO CBS3KY NMPHMEHSIOT B TEX CIydasx, KOrja
KepaMU4YeCKHe KPYyr'H H3-3a CBOEH IIOBBIMICHHOM XPYIKOCTH NPUMEHATH HEIEeNecoo0pasHo (IUIocKas oOaupKa, OTpe3Hble PaboThI, ILIOCKOE
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nutndoBaHue U T.4.). bonbiias ynpyrocts GakelIMTOBOW CBSI3KM MO3BOJSET MCIONB30BATh €€ MPH M3TOTOBICHUM KPYTOB HEOOJBIIOH TOJIUHBI U
OonpImmx AuaMeTpoB. 13-3a omacHOCTH pa3pyIIeHUs GaKeIUTOBOI CBA3KH OXJIaXIAIONIas KUAKOCTs He JODKHA cofepxaTh oonee 1,5 % conpl, T.K.
0J] ACHCTBHEM ILEIOUHN CBA3KA Pa3pyIIaeTCs.

3. BynkanuroBas cBsizka (B) momydaercst myteM ByJkaHHM3auuH kayuyka. OHa obnamaer 6ombLieil ynpyrocThio M0 CPaBHEHHIO ¢ OAKETUTOBOM.
IIpu T=150 rpamycoB cBsi3ka pa3msrdaeTcs M 3epHa BIABIHMBAIOTCA B Hee M KPYyr IepecTaeT pe3aTb. Kpyrm ¢ B mmeror orpaHmueHHBIH Kpyr
TBepAoctd. Kpyru Ha B umeroT orpaHuueHHyro oOyacte npuMeHeHus. [IpUMEHSIOTCS A W3rOTOBJIEHHMS OTPE3HBIX KpPYroB, OECLEHTpOBOE
HUTH(OBAHKE U TSI YUCTOBOTO UUTH(OBAHHS.

TBeprocTs kpyra

ITox TBEpAOCTHIO KPyra IMOHMMAETCS CONPOTHBIICHHUE CBA3KH BBIKPALLMBAHUIO 3epeH abpasuBa IOJ JEHCTBHEM YCHIMS pe3aHHs. TBepaocTh
3aBHCHT KaK OT KOJIMYECTBA CBA3KH TaK M OT TEXHOJIOTHYECKOT0 IIPOLIECCa U3TOTOBICHHS, OT YCHIIMS PECCOBAHUS.

JInst mpaBUIBEHOM paboTHI Kpyra HEOOXOAUMO YTOOBI CBSI3KA [0 Mepe 3aTyILIeHHs 3epeH He MPEeIITCTBOBAJA UX BBIPHIBY M3 Tena kpyra . Eciu
Kpyr' IOBBIIICHHOH TBEPIOCTH, 3€pHA YICPKHBAIOTCS, paboyas MOBEPXHOCTh Kpyra CINIaKHBACTCS, BCE NOPBHI B Kpyre 3aTHPAIOTCS CBSA3KOM M
mutryeTcst (MM TOBOPST KPYT 3acaXMBaeTCs1). DTO MOXKET NPUBECTHU K MPEKPAILCHUIO TIPOLecca Pe3aHus, Pe3KOMY MOBBIIICHHIO TEIII000pa30BaHMs
B 30HE PE3aHUS U IOBBIIICHHOMY YCHIIUIO Pe3aHmsl. Takoil Kpyr MOUISKHUT YacTOU MpaBKe WM 3aMeHe Ha Ooiee MATKHUIL.

B kpyre MOHMXEHHOI TBEPIOCTH NPEKIECBPEMEHHO BBICBOOOXK/IAIOTCS €Ilie HE MOTEPSIB CBOCH OCTPOTHI M3-3a MOBBIIICHHOTO M3HOCA KPYTa.
Takoil Kpyr IOJDKEH MoaBeprathesi 4acToil mpaBke. IIpu 0OpaboTke MATKMX MaTepHanoB 3epHa abpas3uBa 0ojiee MEJICHHO TEPSIIOT PEXKYIIYIO
CIIOCOOHOCTBH, IOITOMY KPYT MOXKET OBITH Oonee TBepAbIM. {1 TBepAOro MaTepraa u3-3a OBICTPOTO 3aTYILICHHS 3epEH KPYT JOJDKCH OBITh MATKUM.
BeIBo: ueM Msrde MaTepHal, TeM TBEpKe BRIOUPAETCs Kpyr 1 Ha000poT.

Jlns ynosnerBoputenabHOro norpediaenus npouszsoactso no FOCT3751-47 ycraHoBIEHa 1IKaa TBEPAOCTH KPYTOB:

1) MSTKHE KPYTH:

2) CpelHEMsITKHE:

3) Cpe/iHeit TBepIoCTH:;
4) CpeIHeTBepAbIe:

5) TBEpABIE:

6) BECbMa TBEp/IbIE:

7) Ype3BBIYAITHO TBEP/BIE:

CreneHb TBEpAOCTH a0pa3sUBHOTO HHCTPYMEHTa 0003HAYaeTCsl Ha CaMOM KpyTe.

B Hacrosiiee BpeMsi CyLIECTBYIOT CIOCOObI U3MEHEHUs TBEPAOCTH HUTH(OBATIBLHBIX KPYrOB 3a CUeT (pU3UKO-XuMUIeckor obpaborku. Kpyru
UL 9TOro 0OpabaThIBAIOT B PAacTBOpPax KHUCIOT WM Inenodell. [lomydeHHbIe pe3ysbTaThl 3aKPEIUIIOT ITyTeM NPONUTKY HMUIH(OBAIBHEIX KPYroB B
pacTBOpax CHJIMKATA.

CrpyKTypa Kpyra

Jlns coxpaHeHus pexyleil ciocoOHOCTH NUTM(OBAIBLHOTO Kpyra HEoOXOJMMO, YTOOBI B Ipolecce HUTH(OBAHUS OTACIsAeMasi CTPYXKKa He
3acTpeBana B Iopax Mex1y 3epHamMu. OOBIYHO YeM OoJIbIle IPOCTPAHCTBO MEXTY 3€pHAMH, TeM JIydlle yIalseTcs: CTpyKKa npy nudosanuu. [lox
CTPYKTYpOH HITH(OBATFHOIO KPyra IOHUMAeTCsl KOIMIEeCTBEHHOE COOTHOLIEHUE 36PHAMU, CBA3KOH U OpaMu.

Pa3nuyHas IIOTHOCTH PACIIONOKEHHS 36PeH JOCTHIaeTCs H3MEHEHHEM JJaBJICHHUS IIPH NIPECCOBAHUHU 3arOTOBOK KPYyroB. B mpakTuke nmpuHATO
13 3aroroBok kpyra: 0...12. Homep cTpyKTypbl 0003Ha4aeT OTHOCUTEIBHOE KOJIMYESCTBO 3€PEH, OTHECCHHBIX K CMHUIIC TOBEPXHOCTH WIIU CIMHULIC
o0bema Kkpyra. Uem MeHblIIe HOMEpP CTPYKTYPBI, TEM IUIOTHEE PACHONATAOTCS 3epHa. Pasnuyaror 3 rpynmnsl CTpyKTyp:

1) morsse (0...3) c o6bemMoM 3epHa 56...62%;

2) cpexnHeii IIIOTHOM CTPYKTYPHI (4...6) ¢ o6bemMoM 3epHa 50...54%;

3) otkpsitbie (7...12) ¢ 06bemMoM 3epHa 38...48%.

AOpa3uBHbBIEC H3IEIHUS

K HuM oTHOCAT OpYCKH UL py9IHOI 00pabOTKH, MOPOLIKH, IIKYPKH.

Bpycku HM3roTaBIMBaiOT pasnudHbIX cedeHuil. Pasmepsl pernamentupyiotes [OCTom . [TopOIKH COCTOST U3 MENKUX 3epeH HUTH(OBATEHOTO
Marepuana. [IpUMeHsIOTCs JUTs TONNPOBAHMS, IPHUTHPKH, TOBOJKH H T.II. PadoT.

3epHHUCTOCTE HX 0003HAYaeTcsi HOMEPOM B 3aBHCHMOCTH OT HOMepa 3epHa aOpa3uBa. BEIOMpAroTcs COOTBETCTBEHHO POy M XapakKTepy
o0pabotku. lIkypku npencraBisioT coOoif Oymary Buje JUIMHHBIX KYCKOB OIPENEJICHHOrO pa3Mepa ¢ HAaHECEHHBIMM Ha HHX LUTH(OBaIbHBIMU
3epHamH. LIIKypky NPUMEHSIOTCS U1 3a4MCTKU MM IOJMPOBAaHMS M3IENHi JTH00 BpYYHYIO, JIN00 Ha MammHax. [IIkypku pasimdaroTcs mo HoMepam
B 3aBHCHMOCTH OT HOMepa 3epHa. [TocienHee BpeMs MUPOKOE paclpocTpaHEeHHe IMOTYIHIO MUTH(OBaHNUE Ha CIEIHATBHBIX CTAHKAaX HEIPEPHIBHBIMU
JIGHTaMH C OCHOBAHMSIMU, Ha KOTOPbIe HAHECEHBI A0pa3UBHBIE 3epHA.

Tema 2.9. Anma3bl 4 aIMa3Hble HHCTPYMEHTHI (JIeKIHUA-AUCKyccHs 3 Jac.)

AnmasHele TUTH(OBANBHBIE KPYTH HMEIOT 3HA4YUTENhHOE NPEUMYIIECTBO Tepes Apyrumu. IlpaBunbHoe mumdoBaHWE aaMa3HBIMA
nuMQOBaTEHEIMU KPyraMH HE TOJIBKO YIYdIIIaeT KauecTBO OOpaOOTKM, HO B 3HAYMTEIBHOW Mepe CHIKACT JOBOJOYHBIE PAOOTHI, 3HAYUTEIHHO
HOBBIIIAETCS CTONKOCTh TBEPJOCIUIABHOIO MHCTPYMEHTA. AJIMasHbIe MITH(OBaTIbHBIC KPYTH MPHUMEHSIOTCS IS HUTH(GOBAHUS, 3aTOYKH, JAOBOIKH
TBEPAOrO MHCTPYMEHTA, PAa3IMYHBIX M3JCIHI U3 TBEPABIX CIUIABOB U JIPYIHX BHICOKOTBEPABIX MAaTEPHANOB: KEPAMUKH, CHHTETUYECKOTO KOPYHIa,
CTeKJIa, Pa3INYHBIX MOTYNPOBOJHMKOB U T.A. TBEpIOCTH anMa3a MPEeBOCXOHUT TBEPJOCTh BCEX aOpa3WBHBIX MaTepHaoB. TemIOCTONKOCTh anMasa
HECKONBKO HIDKe apyrux marepuanoB. Ilpu T=1000 rpagycoB amma3 cropaetT W mpeBpamaercss B rpadutr. AJMasHble KPyrd COCTOAT W3
METAJUIMYECKOT0 MM IIACTMACCOBOTO KOPITyca M PEXYIIeH 4acTh aaMa30HOCHOTO Koibla. DOpMOH PacHoIokeHHs PEKYIIHe YacTH 00YyCIOBICHBI
Ha3Ha4YeHHeM Kpyra. AJIMa30HOCHOE KOJIbIIO M3TOTaBIMBAIOT U3 ITOPOIIKOB €CTECTBEHHOTO alMa3a M CBA3KH, M HANONHUTENsA. AJIMa3Hble KPyru
XapaKTepU3yIOTCS:

1.¢opmoii;

2.CBSI3KOI;

3.3epHHUCTOCTHIO AIMA3HOTO MOPOIIIKA;

4. KOHLICHTpALEH alTMa30B B AIMa30HOCHOM CIIOE.

B MapkupoBKe alIMa3HBIX KPYTroB yKa3bIBaeTCs pa3Mep Kpyra, BeC ajiMasa, CBS3Ka M T.II.

Ob6o3HaveHne:

AIIIT 150x10x3x32 A16 B1-5030Ne56175

AIIIT — anMasHeIi KPYT MPSIMOTO MPO(UIIS;

150 — Hapy»KHbI THAMETD;

10 — TommuHa;

3- TONmIMHA aJIMa30HOCHOTO CJIOS;

32 — nuamerp OTBEepCTHS,

A16 — anma3 ectecTBeHHBIH, 3epHUCTOCTh Nel16 (AC — anMa3 CHHTETUYECKHI);

b1 — cBsi3ka GakenuToBas mepsas;

50 — KOHIIEHTpAITHST;

30 — obmree kKonuuecTBO anMasos: 30 kapar;

561-75T — HOMep Kpyra.

B Hactosmee Bpems BhIMycKaeTcs 15 pasmmuHbIX (OpM anMa3HBIX IUIH(GOBAIBHBIX KpyroB auamerpoM 3...320 mm. Breibop dopmer kpyra
IPOU3BOIUTCS C yd4eToM (GopMbI 00pabaTHIBAEMOro Kpyra WM H3[ENHUs, a Takke TUIAa CTaHKAa, Ha KOTOPOM IIPOM3BOAMTCS 00paborka. Juamerp
BBIOMpPACTCS B 3aBUCHMOCTH OT THIIA 1 XapaKTEPUCTHK 000PYJOBaHUs UL TOTO YTOOBI MOMYYHTh HEOOXOUMYIO OKPY)KHYIO CKOPOCTB.

IIuprHa anmMasHOM YacTd BbIOMpaeTcs OT KOHGuUryparmu netand. Jlisi H3rOTOBICHHS ajiMa3HBIX HUTH(OBANBHBIX KPYroB B HaIICH CTpaHe
HPUMEHSIOTCS. OPraHMYECKHE M METAUTMYECKUE CBSI3KM. Kpyru Ha OpraHM4ecKoil CBSA3KE MPUMEHSIOTCS JUIS H3rOTOBJICHHS HUTH(OBAIBHBIX KPYTOB
U3 aJMa3HbIX IMOPOLIKOB 3epHUCTOCThIO OoT A40, AM40. PexoMeHIyroTCS Takue Kpyrd JUld OKOHYATENbHOH JOBOJIKU TBEPIOIO MHCTPYMEHTA.

31



JlommyckaeTcst IOBOJKa CTaiiei, cojepkamux KapOua Bolb(pama BCIEIACTBHE OBICTPOro M3HOCA CBs3KH. Kpyru Ha opraHH4eckoil OCHOBE He
JONTOBeYHBL. Kpyru Ha MeTalIMduecKoil CBSI3KE HCIONB3YIOTCA I padOT CO CHATHEM OONBIIOro cios Marepuana. OHH H3rOTaBIMBAIOTCS H3
aJMa30B OOJIBIION 3ePHUCTOCTH M OONBIINM HOMEPOM 3epHa. IIpUMEHSIOTCS I 3aTOYKM TBEPJOrO MHCTPYMEHTa M JPYTHMX BBICOKOTBEPABIX
MaTepHaJIoB.

AnMasHble KPYT'H M3TOTAaBIMBAIOTCS U3 aiMa3HBIX IOPOIIKOB CHHTETHYECKOM WM ecTecTBeHHOH 3epHHcTOCcThI0O mo I'OCT9206-59.
HaubGonbmas 3epaucrocts A50 (ot 500 o 650 mxm). Menkue mukponopomku AM1, ACMI (pa3mep 1 MKM B cpetHeM). 3epHUCTOCTb aJIMa3HbIX
HOPOIIIKOB PEKOMEH/IYeTCsl BBIOMPATh B 3aBHCHMMOCTH OT TPeOOBaHMIl LIEPOXOBATOCTH MOBEPXHOCTU. DP(HEKTUBHOCTH PaOOTHI aIMa3HBIX KPYroB
3aBUCHUT OT KOHI[CHTPAIUH AJIMa30B, T.€. OT KOJINYECTBA aIMa30B, COAEPIKALINXCS B IMa30HOCHOTO CIIOSL.

AJMa3Hble KPYrH M3rOTABIMBAIOTCA C KOHUEHTpamueit 25%, 50%, 100%. 3a 100% KOHIEHTPAIHMIO YCIOBHO MPUHATO COAEpYKaHHE B 1MM®
aIIMa30HOCHOTO c10st 4,39 KapaTo-anMa3oB. IIpi 25% 1 50% KOHIIEHTPALMH KOIMYECTBO ATMA3HOTO OPOIIKA B 1 MM® COOTBETCTBEHHO B 4 i 2 pasa
MmeHbre. Hanbonee yHuBepcanbHOI NPUTOMHON Ut OONMbIIMHCTBA omeparuii sBisiercs 100% KoHIeHTpanust Ul KPYroB Ha METaUIMYECKOH W Ha
opranuyeckoit cBsske. Kpyru ¢ 25% n 50% koHueHTpaumeil NpHHUMAIOT Ul IUIM(OBAHHUSA CTEKJIA M JPYTMX BBICOKOTBEPJBIX MaTEpPHAJIOB.
AJMa3Hble KPYTH JJOJDKHBI HOCTYIUTh MOTPEOUTEIIO CO BCKPBITHIMU alMa3HbIMU 3epHamu. [Ipuyem quamerp 100 u Bbime. Kpyru Ha mMerajuinueckoi
CBsI3Ke IuaMeTpoM Oonee 125 MM M KpyTH Ha OpraHHYecKOH CBs3Ke auameTrpoM Oonee 100 MM JODKHBEI OBITH IPOBEPEHBI HAa NMPOYHOCTH. Ilpu
9KCIUTyaTal[iy aJIMa3HbIX IUIM(OBaIbHBIX KPYTOB YUMTHIBAIOT CIIEAYIOIIHUE TPEOOBAHMUS:

1) cHuMaTh aMa3HBIA KPYT CO CTAHKA CIIE/LYET TOJIBKO PH HEOOXOAUMOCTH €ro 3aMeHBI;

2) 3ampemiaercs KJIacTb aJMasHbIE KPYIM Ha METaUIMYECKHUE HPEAMETHI aMa3HOH YacThiO, CTY4aTh 110 KPYry M [POM3BOAMTH AIMa3HBIM
KPyroM IPUTHPKY JeTalNell Bpy4HyIo;

3) [moABOAWTH aNMa3HbIil KPYr HEOOXOAMMO [LUIABHO, U30€erast yapoB U TOJIYKOB.

ITpaBky anMa3HBIX NIUTH(OBAIBHBIX KPYTOB OOBIMHO HE IPOU3BOMSAT, 8 €CIIH IIPOU3BOMSAT, TO:

1) B ciydae 3acalMBaHUs KPyra, T.€. KOIa OBEPXHOCTh AIMA30HOCHOTO CJIOS 3aCOPEHa METAILIOM;

2) [pH HEPaBHOMEPHOM H3HAILHBAHWH;

3) mpu BoccTaHOBIECHUH (HOPMBI PO KPYTrOB.

IlpaBKky aiaMasHbIX HUIM(OBAJIBHBIX KPYrOB Ha OPraHUYECKOW CBS3KE CIIEAYeT HMPOM3BOJUTH MEJIKO3CPHUCTHIMH MATKMMHU aOpa3sHBHBIMU
Opyckamu u3 KapOuaa KPeMHHsI 3€IeHOro Mmpu CKopocTH mumndoBanus kpyra 15-20 m/cm. IIpaBKy KpyroB Ha METaUIMYECKOH CBS3KE MOXHO
IPOU3BOJHUTH METOOM HUIH(OBaHMS aOpa3uBHEIMH KpyraMH WIH OpyckaMy M3 KapOuga KpeMHHs 3eJI€HOro. B OTBETCTBEHHBIX CIIydasx IJIs MPaBKU
MPUMEHSIOTCS aJIMa3Hble KapaH/allH.

AnMa3zHble pe3libl IPUMEHSIOTCS /I TOHKOH 0O0pabOTKHM IIBETHBIX METAJIOB, a TAK)Ke HeMeTayuloB: (pulOpa, 300HUT, MIaCTMACCHI, TBEPIbII
kaydyK. [ 06pabOTKH YepHBIX METaJUIOB UX d((EKTUBHOCTH HE3HAUUTEIbHA H3-32 HEAOCTATOYHON TOYHOCTH H OBICTPOTO MX Pa3pyIICHUs.

4.3. JlabopaTopHbie padoThl

Buo 3anamus e
N Homep ) Obven uumepaxmuevnoﬁ,
W pasdena Haumenosanue nadopamopnoii pabomoi (wac.) AKmMueHoIl,
oucCyunIuHbl UHHOBAUUOHHOIL
dopmax, (uac.)
1 5 KOHCTpYKTHUBHBIE ¥ F€OMETPUYECKHE TTapaMeTPhI 8 i
pe3IoB
2. 2 COopHBIE TOKApHBIE PE3LIbI 8 -
3. 2 WHucTpyMeHT 11 00paboTKH OTBEPCTHH 8 -
4 5 KOHCTpYKTHUBHBIE ¥ FEOMETPUYECKUE DIIEMEHTEI 8 i
) (pe3 o011ero Ha3HAYEHHS
5 2 OOMep U 3CKH3UPOBAHUE PE3bOOHAPE3HOTO 9 )
MHCTPYMEHTA
6 5 KOHCTpYKTHUBHBIE ¥ F€OMETPUYECKHE TTapaMeETPhI 9 i
MIPOTSDKEK
7. 2 OOmep 1 3cKn3npoBaHue 3y00pPE3HOTr0 HHCTPYMEHTa 9 -
8. 2 AOpa3uBHBI HHCTPYMEHT 9 -
HUTOT'O 68 -
4.4. IlpakTHyecKue 3aHATHA
Buo 3anamus e
Ne Homep Haumenoeanue mem npakmuieckux Oovem UHMEPAKMUBHOI,
n/n pazoera 3auamuil (uac.) AKMUBHOIl, UHHOBAUUOHHOIL
OUCUUNTIUHDL
dopmax, (uac.)
1 1 [IpoexTnpoBanue TOKapHOTO (PACOHHOTO 17 i
pesua.
HUTOIo 17 -
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4.5. KoHTpOJIbHbIE MEPONIPUATHS: KYPCOBOIi MPOEKT

KypcoBoii mpoeKT OTHOCUTCS K MHIUBUAYATbHOMY 3aJlaHUIO, KOTOPOE paccMaTpHUBaeTcs Kak
CaMOCTOSITENIbHBIA BUJ MMMCHbMEHHOM paboThl. PekoMeHyeMblii 00beM WHAWBUIYAIBHOTO 3a/laHHs
o JaucHuIuMHe «Pexymmit uHCTpyMeHT» — 15...25 cTpaHuI] MalmIMHOMKMCHOTO TeKcTa Gopmara
A4. VunuBuayalbHOE 3aJaHUE BBIOJHICTCS C IENBI0 3aKpEeIUICHWs 3HAHUM B pEIICHUU
KOHKPETHBIX 33/1a4 10 MPOEKTUPOBAHUIO METAJIOPEKYIIETO HHCTPYMEHTA.

TemaTnka WHAMBHUIYANbHBIX 3aJaHHi BKJIIOYaeT B ce0s KiacCH(UKAUI0 W Ha3HAYCHUE
METAJJIOPEXKYIIET0 MHCTPYMEHTa, BBHIOOp Tuma (HacOHHOrO pe3la, ONpeaesieHHe IadapuToB M
NPUCOCTUHUTENBHBIX pa3MepOB, PacyET IOIYCKOB Ha MapaMeTphbl 3aTOYKM W YCTaHOBKHM pe3la U
POEKTUPOBAHUE JepKaBKU (PacCOHHOTO pe3la.

Beimaua 3amanms, npuem KypcoBbix npoektoB (KIT) mpoBogurcss B COOTBETCTBUHM €
KaJeHJapHBIM y4eOHBIM TPapUKOM.

Ounenka Kpurtepnn onenku KypcoBoro npoekra

KypcoBoii mpoekr o¢GOpMIEH B COOTBETCTBHHM C TPEOOBAHMSAMH, COJIEpKaHHE
TIOJTHOCTBIO COOTBETCTBYET 3asBJICHHOW TeMaTHKe. Tema WHIMBUIYaJbHOTO 3aJaHUs
WCYEPIBIBAIONIC PACKPBITA W JaHbl COOTBETCTBYIOIIME BBIBOABI M PEKOMCHIAIHH.
ABTOp CBOOOJHO OPHEHTHPYETCS B IPEIOCTABIIEMOM MaTepHaJIe.

OTJIUYHO

Kypcogoii npoekt odopmiieH ¢ HE3HAYUTEILHBIMA OTKIOHEHUSIMH OT TPEIbSIBICHHBIX
TpeOoBaHUIl,  comepKaHHE  COOTBETCTBYET  3asfBICHHOM  Temaruke. Tema
WHIUBHUIYaJIbHOTO 3aJaHUs MOJHOCTBIO PACKPHITA M JAHBI COOTBETCTBYIOIIUE BBIBOJIBI
1 peKOMEHJaluU. ABTOp OPHEHTHPYETCS B NIPEIOCTaBISIEMOM MaTepHale.

XOPOIIO

KypcoBoii mpoexT odopmiieH ¢ OTKIOHCHHSMH OT NPEIAbSBICHHBIX TPeOOBaHMUM,
COJICPYKAHUE YACTUIHO COOTBETCTBYET 3asBJICHHON TeMaTHke. TeMa WHAWBUIYaTbHOTO
3alaHKis YaCTHYHO PACKPhITa M JaHbl HEMOJIHBIC BBIBOJBI U PCKOMCHAAIIUH. ABTOD
c11a00 OPUEHTHPYETCS B IPEIOCTABIIEMOM MaTepHale.

YIIOBJIETBOPUTENBHO

KypcoBoii mpoekT opopMIIeH CO 3HAYUTCIHHBIMU OTKJIOHCHHSMH OT MPEIbSIBICHHBIX
TpebOBaHUH, COIEp)KaHWE HE COOTBETCTBYET 3asBIICHHOW TeMmaruke. Tema
WHAWBUAYAJIbHOTO 3aJlaHusd HE pacKpbITa. ABTOp HE BJIaACCT MNPEAOCTABIIACMBIM
MaTepHaJIOM.

HC YAOBJICTBOPUTCIILHO
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuyuu Komnemenuyuu Buo
Kon-¢60 OK IIK 2 Ouyenka
t.,, uac yueonix

M, naumenosanue uacoe Komn. P . Pe3YAbmamos

5 16 3anamuii
pazoenos OuUCyUNnIUHb
1. Pexymuii HHCTPYMEHT Kak OCHOBHOE
3BEHO B Tporeccax (hopmooOpa3zoBaHUs 128 + + 2 64 JIk, 113, CP KII, 3auger, Dx3ameH
JIeTaje pe3aHueM
2. Ilpunmun paboTl W OCHOBHBIE KII, 3auer, Dx3ameH
MOHITHUSI O KOHCTPYKTHBHBIX JJIEMEHTaX 133 + + 2 66,5 JIx, JIP, CP
METaJUIOPEXKYIIET0 HHCTPYMEHTA

6C€20 4acoe 261 130,5 130,5 2 130,5 - -
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6. HEPEYEHb VYYEBHO-METOAUYECKOI'O OBECIHEYEHUA [OJs
CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

1. JloGanos, /1. B. IlogroroBka pexyIiero MHCTpYMEHTa JJisi 00pabOTKH KOMITO3UITMOHHBIX
MatepuanoB : MoHorpadus / JI. B. Jlobanos, A. C. SAntomkuH . - bparck : bpl'Y, 2011. - 192 c.

2. TexHomoruss KOHCTPYKIIMOHHBIX MaTepHalioB: yueOHoe mocoome / A. I'.Cxuptnamse, B. b.
Mowucees [u ap.]. - 3-e uzn., nepepad. u goi. - Crapeiii Ockon : THT, 2009. - 360 ¢. — ISBN 978-5-
94178-207-9

3. Pexxymue uHCcTpyMeHTHI: yueOHoe nocodue / B. A.I'peunmmnukos, C. H. I'puropses [u ap.]. -
2-e u31., nepepad. u gor. - Crapsiid Ockon : THT, 2010. - 388 ¢. — ISBN 978-5-94178-192-8

4. JIo6anos, /1. B. IIpoekTupoBanre METAIOPEKYIITUX HHCTPYMEHTOB : yueOHoe mocoboue / /.
B. JIo6anos, A. C. SntomkuH, B. M. CBunuH. - bparck : bpI'Y, 2010. - 111 c.

7. IIEPEYEHb OCHOBHOM ¥ JONOJHUTEJIBHON JIUTEPATYPBI,
HEOBXOJIUMOMU 1JIsA OCBOEHUA JUCHUITINHBI

Kon-60 Oobecneuen-
Ne Buo
w/n Haumenosanue uzoanusn [ 9K3. 6 Ouon., Hocmb,
mT. (3K3./ yeJ.)
OcHoBHasg JuTepaTypa
Pexyriie HCTpYMEHTHI: yueOHoe rocodue / B.
A.I'peunmaukos, C. H. I'puropses [u ap.]. - 2-¢ u3n.,
L nepepad. u pom. - Crapserid Ockon : THT, 2010. - 388 ¢. — Tl JIP, CP 10 1
ISBN 978-5-94178-192-8
Jlo6anos, /1. B. IIpoexTpoBaHre METAIIOPSIKYIIHX k. TI3
2. | mHCTpyMeHTOB: yueOHOoe mocodue / JI. B. Jlo6anos, A. C. KH’ CP, 63 1
Sutomkun, B. M. CBunuH. - bpatck : bpl'VY, 2010. - 111 c. ’
JlonoJIHUTEILHASI JIUTEPATYpa
Jlo6anos, JI. B. IlogroToBka pexxyIiero HHCTpyMEHTa IS
3 00pabOTKN KOMITO3UITHOHHBIX MaTtepuaiioB : MoHorpadwus / [. | Jik, JIP, 113 81 1
" | B. Jlobanos, A. C. futomikuH . - Bparck : bpI'Y, 2011. - 192 CP
c.
TexHOIOTHS KOHCTPYKIIMOHHBIX MaTEPUAIOB: yaeOHOe
nocoome / A. I'.Cxuptnanze, B. b. Moucees [u ap.]. - 3-¢
4 u31., mepepad. u mor. - Ctapsiit Ockon : THT, 2009. - 360 c. T, CP 19 1
— ISBN 978-5-94178-207-9

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETHU «MHTEPHET» HEOBXOJAUMBIX IJA
OCBOEHUA JUCHUITJINHbI

1.2nexTpoHHbIH Katanor 6ubnuoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&7211D=.

2. Dnextponnas oubnmnoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DneKTpoHHO-0MOMHMOTEeYHAsA cUcTeMa «Y HUBEpCUTETCKasi Onbnmoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-0MOIMOTeuHast cucteMa «M3natenscTBo «Jlanby http://e.lanbook.com .

5. Undopmanmonnas cuctema "EnnHoe okHO gocTymna kK 00pa3zoBaTellbHbIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubianoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas nnpopmannonHas cucrema POCCUS (YUC POCCHSA)
https://uisrussia.msu.ru/ .

8. HanmonanbHas snektpoHHas 6ubauoreka HOB http://xn--90ax2c¢.xn--plai/how-to-search /.
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9. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOIIUXCA 110 OCBOEHHUIO
JUCIHUIIVIMHBI

PexoMeHryemblil pesKUM U XapakTep y4eOHOH paboThl Mo MpopaboTKe JEKNMOHHOTO MaTepHana 3aKII0YacTCs B
OCBOCHHUH Ha MPAKTUKE M COBEPIICHCTBOBAHWE 3HAHMI B OOJACTH COBPEMEHHBIX MHCTPYMEHTAIBHBIX MaTE€pHaliOB, U
HMHCTPYMEHTAJILHOTO 00ECTIeYEeHHsI COBPEMEHHOTO MAIIMHOCTPOUTENBEHOTO IPOM3BOACTBRA.

[Tpu opopmienun oT4ETOB 1O JaOOPATOPHBIM MPAKTUYECKUM padoTaM cienyer ocoboe BHMMaHue o0OpaiiaTh Ha
NPUHLMUIIBI U 33/1a41 TPOEKTHPOBAHMUS COBPEMEHHOTO BCOKOA(EKTHBHOIO METAJIOPEXKYILEr0 HHCTPYMEHTA.

XKenarenpHo 007agaTh HaBBIKAMH NPUMEHEHHUS IOJYYEHHBIX 3HAaHMH IPO INPOEKTHPOBAHUHM KOHCTPYKIMH
CIELMANBHOIO0 METANIOPEXKYIEro HHCTpyMeHTa. ClieyeT UCIOoIb30BaTh HAYYHbIE PE3yJIbTaThl U U3BECTHBIC HAyUHbIE
METOJBl M CIIOCOOBI /ISl PEHICHHsS HOBBIX HAYYHBIX M TEXHMYECKMX IPOOJEM, W ONTHMHU3AIMU KOHCTPYKTOPCKO-
TEXHOJIOTHUECKOH MOArOTOBKH MAIlTMHOCTPOUTENIBHBIX IPOU3BOCTB.

9.1. MeToauyeckue yKa3aHHsl JJIsi 00YYAIOIIMXCS MO BbIMOJHEHUIO JIA0OPATOPHBIX M
NMPAKTU4YeCKHUX pador
JlaGoparopnas pagora Nel

KOHCprKTl/IBHLIe U T€OMETPUIECCKUE MMapaMETPLI pe3L0B
lenb paboTsI:

IpakTnyeckoe 03HAKOMIICHHE C PA3IMYHBIMU THIAMH Pe3LoB. [IprnoOpeTeHre HaBBIKOB B COCTAaBICHHH 3CKHU30B, 3aMepPe KOHCTPYKTHBHBIX U
TEOMETPHUYECKHX ITapaMeTPOB PE3LIOB.

3ananue:

1. PaccMOTpeTh IJ1aBHBIE JJIEMEHTHI TOKAPHBIX PE3LIOB.

2. I3yanTs K1accu(UKAIHIO PE3LIoB.

3. V3y4uTh reOMEeTpHIO PE3LOB.

4. OcBOUTb METOIMKY U3MEPEHHS YIJIOB PE3LIOB.

5. Odopmuth OTUET.

INops10K BBINOTHEHHS:

1. IIpopadorath BCE IyHKTHI 3aJaHUsL.

2 BHecTH BCe ITyHKTHI 3aJaHHS B OTYET.

3. OTBETUTH HA BOIIPOCHI CAMOIIPOBEPKH.

4 OopMHUTH U 3aLUTUTH OTYET.

3agaHus 1 caMOCTOATENEHOH paboThI:

1. M3yunth OCHOBHbBIE KOHCTPYKLMM DPE3LOB, 00paTuB 0cOO0OC BHUMAaHHE Ha pabO4yr0 4acTh: KOHCTPYKLHMIO paboyeld 4acTu, METObl
KpPEIUICHHs TUIACTUH, (HOpMy IepeaHeil MOBEPXHOCTH, PEXYIIHE KPOMKH M APYrue dIEMEHTBHL. 3apHCOBaTh 3CKU3bI TPEX PE3LOB [0 YKA3aHHIO
npenonasareis. [IponsBecTy H3MepeHHs TpeX Pe3LOB. Pe3ybTaTel H3MepeHys 3aHeCTH B IPOTOKOI 1.

IIporokou 1
Vsl pe3na B rpaj
Haxkron rnaBHo# .
M Bcnomorarensubiit
I'naBHbIC pexymen B nnane SO
1
Pazmepnt KPOMKH
HaunmenoBanne = @
Ne pesna pesua B « =2
pesna < H > = o s | B 2
, MM = 3 = o = g 4] E
= | E 2 = 2 |g¢&| £
=6 = = o= 3 »= o
9] E‘ 5 M = 1]
=3 = 13} 44 < = 3 <@
< [ Q
3] > 2 & S =
= 8 ~ S ":3-
aa]
1 ITpoxoaHoit
2 ToapesHoii
3 OtpesHoit
2

. CocTaBHTH YEPTEK OAHOI'0 pe3na ¢ H606XOI[I/IMBIMI/I CEYCHUSAMH U IIPOCTABUTH BCE YITIOBBIC U JIMHCHHBIC Ppa3MEpBkI, Kak 5TO ITOKa3aHO Ha puC. 1.

AA

I

Puc. 1. TokapHBbIil MPOXOAHOHN pe3ery

PexoMeHIaIyy 10 BEINOJIHEHUIO 33/IaHUH U MTOJTOTOBKE K IPAKTHIECKOMY 3aHSITHIO

Jlaboparoprast pabGora BbITIONHAETCS Ha 06aze WHpOPMAIMM TO BBHIOPAHHOH TEMaTHKE MCCIIEOBaHMsA, COOpaHHOH OakamaBpamu
caMoCTOATENbHO. [loydeHHbIe pe3yIbTaThl 00CYKIAIOTCS U COTIACOBBIBAIOTCS C BEAYILUM MPEIIOaBaTeIIeM.

OcHOBHast TuTEpaTypa

I'peunmankoB B. A. Pexymyie HHCTpyMeHTHI: yueOHoe nocobue / B. A.I'peunminnkos, C. H. I'puropses [u ap.]. - 2-e u3n., nepepab. u gom. -

Crapsiit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 V/IK 621.9
JlononHuTeNbHASL TUTEPATypa

Jlobanos, [I. B. IlonroroBka pexymniero HHCTpyMeHTa I 00pabOTKH KOMIIO3HIIMOHHBIX MaTepHanoB : MoHorpadus / [I. B. Jlobanos, A. C.
SuromkuH . - Bparck : bpI'Y, 2011. - 192 ¢. YIIK 621.9

KoOHTpOIIbHBIE BOIPOCH! I CAMOMPOBEPKH

1. Knaccugukanust pe3nos.

2. DneMeHTHI pabodell YacTH Pe3LoB.

3. McxonHble MIOCKOCTH AJIS ONpPEASICHHs YIIIOB pesla.

4. I'naBHbIe yriisl pe3na.

5. BecriomoratenbHbIE YITIBL H YITIBL B IUIAHE.

6. ITpubops! U1t U3MEpPEeHHs YIIIOB PE3aHUs
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JlaGoparopHasi padora Ne2
CoopHbIe TOKApHBIE Pe31bl
lenb paboTHI:

3akperieHne H yriyOlneHne TeOpeTHIECKHX 3HAHUH 10 KOHCTPYKTHUBHBIM OCOOCHHOCTSIM M T€OMETPHUIECKHM IapaMeTpaM COOPHEIX PEe3LOB C
MEXaHHYECKUM KpEIICHHEM MHOTOTPAHHBIX TBEPAOCIUIABHBIX IUIACTHH. M3ydeHHe KOHCTPYKTHUBHBIX M T€OMETPHUYECKHX DJIEMEHTOB Da3HMIHBIX
THIOB TOKapHBIX COOpHBIX pe3loB. IIpuoOpeTeHHe HABBIKOB MO M3MEPEHHIO M 3CKM3HPOBAHHIO OCHOBHBIX KOHCTPYKTHBHBIX M T'€OMETPHYECKHX
apaMeTpoB COOPHBIX PE3IIOB.

3aganue:

1. O3HaKOMHUTCS € MPEUMYLIECTBAMI COOPHOTO HHCTPYMEHTA.

2. M3yunts knaccu(uKaImio pesros.

3. V3y4nTh KOHCTPYKIUH PE3I0B, OCHAIEHHBIX MHOTOIPAaHHBIMH IUIACTHHAMH.

5. Odopmuth OTUET.

INops0K BBINOTHEHHS:

1. TIpopaboTaTh BCe IyHKTHI 3a1aHU.

2 BHecTH Bce ITYHKTHI 3a71aHUS B OTYET.

3. OTBeTUTH Ha BOIPOCHI CAMOIIPOBEPKH.

4 OGOpMUTH U 3AIUTUTD OTYET.

3agaHus 1J1 caMOCTOATEAbHOM pabOoThI:

1. Ins uccnenoBanust 6ep&rcst cOOPHBIM TOKApHBIN pe3el], OCHAIICHHBIH TBEPAOCIUIABHOI INIACTUHKOW. Ompenensercs ero THI U CHOCO0
KpEIUICHHs PeXKyIeH MIaCTHHBL.

2. OnpenensroTcst OCHOBHbIE KOHCTPYKTHBHBIE H T€OMETPUUECKHUE 2I€MEHThI HHCTPYMEHTA U IIPOBOJATCS MX H3MEPEHUsL.

3. ITocne M3MepeHHi BEIOMHSIOTCS 3CKU3bI HHCTPYMEHTOB.

UYeprexxu COOPHBIX HHCTPYMEHTOB [OJDKHBI YIOBIETBOPSATH TpeOoBaHMsIM K cOopounbiM uepTekam (I'OCT 2.109-73) u coxmepxathb
U300pakeHHe WU3JeNHs C €ro BHAAMHU, pa3pe3aMy, CEUCHUsMM, a Takke TEKCTOBYI0 4YacTh U HAAIHCH, HEOOXOIUMBbIE Ul IOHUMAaHUS
KOHCTPYKTHBHOTO YCTPOHCTBA U3/ISIHSI.

TexHuveckue TpeOOBAHHS Ha YEPTEKE M3JIAraloT B CIEAYIOLIEH IT0CIe10BaTeIbHOCTH:

a). TpeboBaHus kK MaTepuaiy, 3aroToBKe, TEPMUUECKOI 00padoTke.

6). TpeboBaHMs K KaueCTBY IOBEPXHOCTEH, yKa3aHU 10 UX OTHAEJIKE, NOKPHITHIO.

B). Pa3mepsl, nipenenbHble OTKIIOHEHHS pa3MepoB, GOPMBI B3aHMHOIO PACIIOIOKEHHS IOBEPXHOCTEH U T. II.

r). [Ipyrue TpeOoBaHus K KaueCTBY U3JEIUM.

11). YCIIOBHSL U METO/IbI UCIIBITAHUMH.

€) YKka3aHus 0 MapKUPOBaHUN H KJICHMEHUH.

PexoMeHaMy 0O BRINOIHEHUIO 33JaHU U MIOATOTOBKE K IPAKTUYECKOMY 3aHATHIO

JlaGoparopHast pabora BbIIONHSETCS Ha 0a3e HHpOpMAaLMM 10 BBHIOPAHHON TEMAaTHUKE MCCIIEOBaHUs, COOpaHHOI OakaiaBpamu
CaMOCTOATENBHO. [lomydeHHbIe pe3yabTaThl 00CYKIAIOTCS M COTTIACOBBIBAIOTCS C BEAYIIMM IPETIOIaBATEIEM.

OcHOBHas JiuTeparypa

I'peuniankoB B. A. Pexxymue uHCTpyMeHTBI: yueOHOe mocobue / B. A.I'peuninnko, C. H. I'puropses [u ap.]. - 2-e u3a., nepepad. u jor. -

Crapsiit Ockon : THT, 2010. - 388 ¢. — ISBN 978-5-94178-192-8 VJIK 621.9
JlonoHUTeNbHAs IUTEpaTypa

Jlobanos, /I. B. IlonroroBka pexymniero HHCTpyMeHTa I 00pabOTKH KOMIIO3HIIMOHHBEIX MaTepHanoB : MoHorpadus / 1. B. Jlobanos, A. C.
SluromkuH . - Bpatck : BpI'Y, 2011. - 192 ¢. Y/IK 621.9

KoHTponbHble BOIPOCH! JUIS CAMOIPOBEPKU

1. Ilepeuncnure NpeHMyNIecTBa COOPHBIX KOHCTPYKIUH HHCTPYMEHTOB, OCHANIEHHBIX MHOTOIPAHHBIMH IUIACTHHAMH, O CPaBHEHHUIO C
LeTbHBIMI WM HHCTPYMEHTAMH C HallassHHBIMU IUIACTHHAMH M3 TBEPOTO CILIABA.

2. Ilepeunciaute cXxeMbl KPEILICHUsI MHOTOIPaHHBIX ITACTHH Ha KOPITyce pe3lia ¥ 00JacTH UX IPHMEHEHHS.

3. 113 xakux MaTepuaoB H3roTaBIHBAIOT CMEHHBIC MHOTOIPAHHBIE [UIACTHHEI?

4. VI3 kakuxX MaTepHajoB U3roTaBIMBAIOT KOPITYCHI Pe3LOB?

5. Kak NOBBICHTB IOITOBEYHOCTH KOpIyca pe3ia?

6. 3a cueT Yero OCymIECTBIAETCS JTJOMAaHNE M 3aBUBAHNE CTPYXKKH B COOPHBIX KOHCTPYKIIMAX Pe310B?

JlaGoparopHnas pagora Ne3
HNHceTpyMeHT A5 00padoTKH 0TBePCTHIA
[enb paGoTHIL:
3akperieHne 1 yriyOIeHne 3HaH!H 110 KOHCTPYKIIMY U Ha3HAYEHNIO HHCTPYMEHTOB JUIsl 0OpabOTKM OTBEPCTHHA (CBEPII, Pa3BEPTOK, 36HKEPOB).
3ananue:
1. MI3y4uts obI1e KOHCTPYKTHBHBIE JJIEMEHTHI CBEPII, Pa3BEPTOK, 36HKEPOB.
2. M3y4uThb pexyIine 3JIeMEHThI CBEPII, Pa3BEPTOK, 36HKEPOB.
3. M3y4nTh HHCTPYMEHTHI JUI U3MEPEHHUs] KOHCTPYKTHBHBIX M T€OMETPHYECKUX MapaMeTPOB CBEPII, Pa3BEPTOK, 36HKEPOB.
4. O3HaKOMUTHCS C TUIIAMH CBEPJI, PA3BEPTOK, 3EHKEPOB.
5. IlpoBecTn M3MepeHHe KOHCTPYKTUBHBIX H TEOMETPUUECKHX JIEMEHTOB CBEPII, Pa3BEPTOK, 3EHKEPOB.
6. BBINONHUTB 3CKU3bI CBEPIIA, Pa3BEPTKH, 3€HKEPa.
5. Odopmuts OTHET.
Iops10K BBITOIHEHHS:
1. IlpopaboTaTh BCE IMyHKTHI 3a/laHMUI.
2 BHecTH BCe ITyHKTHI 3aJaHUS B OTUET.
3. OTBETUTH Ha BOIPOCHI CAMOIPOBEPKH.
4 OopMHTH U 3AIMUTHTH OTYET.
3agaHus 018 caMOCTOSTEIbHOH pabOoTh:
1. Jlns nccnenoBanus OepyTcs CBEpIIO, 3eHKep M pasBepTka. Onpenensercs ux THIL
2. Onpenensrorcst KOHCTPYKTUBHBIE  TEOMETPUIECKUE DIIEMEHTHI BEITAHHBIX HHCTPYMEHTOB.
IMpousBogutrcs M3MepeHHe 3aiHHUX YITOB, OCEBOr0 OMEHHS PEXYIIMX KPOMOK, yIia IPH BeplIMHE, yria HAKIOHA HMOIEPEeYHOU pexymei
KPOMKHM CBEpJI ¢ KOHMYECKOH M BHHTOBOH (popMoOl 3amHmX moBepxHocTed. KoHTponb yrma mpu Bepmmue cepna (puc. 3.9a) u yrna HakioHa
TONIEPEYHOH pexyIelt KpoMKH (prc. 3.96) OCYIIECTBISIOT YHUBEPCABHBIM YTIIOMEPOM.

Puc. 3.9. KoHTpoib reoMeTpHYECKUX CITUPAIBHBIX CBEPII C TIOMOLIBIO YIIIOMEpa
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3a/1HUii yToJl KOHTPOIHUPYIOT C IIOMOIIBIO HHMKATOPA IIPH BPAILCHUH CBEPJIa, yCTAHABIMBAEMOT'O B ICIHUTENIBHYIO TOJIOBKY, C (PUKCHPOBaHUEM
yriia noBopoTa mmuHaens (puc. 3.10).

Ilpn KOHTpoJIE 3aJHETO yIia B HOPMAJIbHOM CEYCHHHM M3MEPHUTENbHYI0 HOXKY WHAMKATOpA yCTAaHABIMBAIOT C HATATOM BOJIM3HM pexyIuen
KPOMKH B TOYKe M; Ha paccTostHEM p OT ocH cBepia (puc. 3.11). Ock HOKKM pacroyiararT MepreHIUKY/ISIPHO K 3a[Heil OBEPXHOCTH CBepia. B
HOJIOKEHNH | IIKalmy MHAMKAaTopa CTaBAT Ha Hyib. Ha 3amHeM Tople MINMUHAENS ACIMTENBHONH TONOBKH MMeeTcs JIMMO OoTcYeTa YIJIOB MOBOPOTA
cBepia. B yCTaHOBJIEGHHOM MOJIOKCHHH 3aIlMCBHIBACTCS MOKa3aHWe JUMOa. 3aTeM CBepJo MOBOPAYMBAIOT BOKPYr €ro ocu Ha yroa 1 = 8-10° B
nonoxenue 11 u ¢pukcupyroT BenmmunHy o I1ocie moBopora cBepiia Ha yroil 1 HOXKKa HHIMKAaTopa 3aiiMET II0JI0KEHHE B TOUKE M.

3aiHUI HOPMAJILHBIN YTOJI:

a-180°
tfga, =—— (3.1)
T-p-n
3aHuil yroy B LWJIMHAPUYECKOM CEYEHUU
tga
tga, =20 @ (32)

3amgHul yrol KOHTPONMPYETCS B TPEX—YeThIPeX TOYKAaX Ha PEXyIled KpOMKe Ul CBEplI C KOHHYECKOH M BHHTOBOH (hOpMOH 3amHHX
noBepxHocTeill. Ha 0OCHOBE MoJy4eHHbIX JaHHBIX CTPOAT rpaduk 3aBucumoctd ¢f = f ( p) JUIsL Ka>K0T0 CBepIIa.

4

Puc. 3.10. Cxema 3amepa 3aJHEro yria

Puc. 3.11. Cxema uzmepeHus 3a/{HEro yria
W3mepenne nepeaHux 1 3aIHUX YIJIOB Pa3BEPTKH IOKa3aHO Ha puc. 3.12.

Puc. 3.12. Omnpenenenne reoMeTpUYECKUX 3JIEMEHTOB € TOMOIIBIO MPHOOpA I KOHTPOJISI ITapaMeTpOB MHOTOJIE3BHIHOTO HHCTPYMEHTa

JIuneiiHbIe pa3Mepbl U3MEPSIOTCS ITAHTCHLIUPKYJIEM U JIMHEHKOI.

IMocne npoBeaeHNs H3MEPEHHIT COCTABIISIOT paboyre ICKU3bI CBEPIIA, 3CHKEPa U Pa3BEPTKH.

PexoMeHIaIyy no BEINOIHEHNIO 33IaHUH W ITOATOTOBKE K IPAKTHIECKOMY 3aHSTHIO

JlaGoparopHast paboTa BhIIONHSETCS Ha Oaze HMH(pOpPMamMM 1O BHIOpAHHOW TEMAaTHKE HCCIENOBaHUI, COOpaHHOH OakalaBpamMu
caMocToATeNbHO. [losydeHHbIe pe3yIbTaThl 00CYKIAIOTCS U COTIACOBBIBAIOTCS C BEYILIUM MIPEIIOIaBaTeIIeM.

OcHOBHasl UTEpaTypa

I'peunmankos B. A. Pexymye HHCTpyMeHTHI: yaeOHoe nocobue / B. A.I'peunmmnukos, C. H. I'puropses [u ap.]. - 2-e u3n., nepepab. u fom. -

Crapsiit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 V/IK 621.9
JlomoHUTENbHAS INTEpaTypa

Jlobanos, /JI. B. IloxroroBka pexymniero HHCTpyMeHTa It 00pabOTKH KOMIIO3UITHOHHEIX MaTepuaios : MoHorpadwms / [[. B. Jlobanos, A. C.
SluromkuH . - Bpatck : BpI'Y, 2011. - 192 ¢. Y/IK 621.9

KOoHTpOIbHBIE BOIPOCH! JUIS CAMOIPOBEPKH
. KoHCTpyKIIMH HHCTPYMEHTOB JUISI OTBEPCTHIA.
. Tumsl cBepi1, 3eHKEPOB, Pa3BEPTOK.
. HacTH 1 311eMeHTHI CBepIl, 36HKEPOB, Pa3BEPTOK.
Pexy1ye >71eMeHTBI CBEpIT, 3eHKEPOB, Pa3BEPTOK.
I'eomeTpryeckie mapaMeTpbl CIMPaILHOTO CBEpIIa.
. l'eomeTpuueckue mapaMeTpsl 3eHKepa.
. l'eomeTpuueckne mapaMerpsl pa3BepToK.
. MHCTpyMEHTBI ¥ IPUOOPBI TSt KOHTPOJISE KOHCTPYKTHBHBIX M TEOMETPHUUYECKUX [IapaMeTPOB CBEPII, 36HKEPOB, Pa3BEPTOK.

JlaGoparopnas padora Ned
KoHcTpyKTHBHBIE H TeOMeTpHYeCKHe 3JIeMeHThI (pe3 0011ero Ha3HA4Y eHUs
[enb paGoTEL:
JlanHast paboTa MMEeT LENbI0 03HAKOMUTB CTYACHTOB C KOHCTPYKIHSMH LETBHBIX OCTPO3aTOYCHHBIX H 3aThIIIOBAHHBIX (pe3.
3amanue:
1. V3yuyenne KoHCTPYKIHH (pe3 oOlIero Ha3HauCHHs 1 METO/IOB KPEIUICHHS PEKYIIUX 3yObeB B KopItyce (pesbl.
2. V3mepeHne reoMeTprUueCcKUX U KOHCTPYKTHBHBIX TapamMeTpoB ¢pe3. OhopmiieHne 3CKM30B HHCTPYMEHTA.
3. M3ydeHne METOJOB KOHTPOJIS TeOMETpuH (ppes3.
5. OdopMuUTE OTUET.
Ilopsa0K BBITOIHEHUS:
1. TIpopaboTaTh BCe IMyHKTHI 3a1aHUS.
2 BHecTH Bce IMyHKTHI 3aJIaHUST B OTYET.
3. OTBeTUTH Ha BOIPOCH! CAMOIPOBEPKH.
4 OopMHUTH U 3aIUTHTH OTYET.

3ajlaHus JUIs CaMOCTOSATENbHON PaboThI:
1. O3HaKOMHTBCS ¢ KOHCTPYKIHSAMHU MPEIOKEHHBIX (hpe3 00LIero Ha3HaYCHHUs; H3yYUTh HX KOHCTPYKTHBHBIC U TEOMETPHIECKHE TapaMeTpPhL.
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2. IlpowsBecTn 3CKU3MpOBaHME ABYX (pe3, PasiMUHBIX IO CIOCOOY KpPEIUICHHS HA CTAaHKE, M OCYLIECTBUTh 3aMepbl BCEX OCHOBHBIX
KOHCTPYKTHBHBIX U T€OMETPHIECKUX NTapaMETPOB.

Ha uepresxax dpe3bl H300paXkaroTcs B CICAYIONINX MPOCKINSX:

1) npononbHIii pa3pes;

2) BHJ C TOpIIA;

3) cedenus cekymmmu miockoctsiMu N-N 1 M—M pexyniux 3yObeB.

Jlns opopmiteHnst pabounx uyepTexerl Gppe3 Bce JIMHEIHbIE pa3Mepbl H3MEPSIIOTCS IITAHTCHIMPKYJIEM, a YIJIOBBIE pa3Mephl — YHHBEPCAIbHBIMU
yriomMepamu, a Takxke yriaoMmepom baduunniiepa. Kpome 3Toro, JOMKHEL OBITH ONpEieNeHbl pacdeToM H 00MEpOM CIIeyIONHe HapamMeTpsl (pes:

D
s, H=t,, 2

1. Ilar no cniupanu oces

rae D — nuamerp (pessl; toceB — 0ceBoi mar Gppesbl; zZ — YuciIo 3yobeB Gpesbl; eI — yroyl HakJIoHa 3y0a K ocH (pe3bl.
2. OkpyXHOi1, 0OCeBOit HOpMaJIbHBII 1Iar (pe3b

[ _ Ly

= oces
o zZ . tgﬂgn . tN = toxp cos ﬁcn .
3. Yrubl pexyuero 3y06a 1 B HOpMaJbHOM CE4EHUU

tgyN :tg}/mopu Cosﬂcn

tg aN _ tg atnnpz¢
Ccos 3,

PexoMeHIaIyy 0o BEINOJIHEHNIO 33IaHUH 1 TOATOTOBKE K IPAKTHIECKOMY 3aHSTHIO

JlaGoparopHast pabora BbIIONHSETCS Ha 0a3e HHpOpMALUMM 10 BBHIOPAHHOM TEMAaTHKE MCCIEJOBaHUs, COOpaHHOH OakajgaBpaMu
caMocTosTeNnbHO. [lomydeHHbIe pe3yIbTaThl 00CYKAAIOTCA H COITIACOBBIBAIOTCS C BEIYIIHM IPENOAaBaTEIEM.

OcHoOBHas uTeparypa

I'peunmiankos B. A. Pexyiie uHCTpyMeHTHI: yueOHOoe nocobue / B. A.I'peuntunnkos, C. H. I'puropses [u ap.]. - 2-¢ u3na., nepepab. u gom. -

Crapsiit Ockon : THT, 2010. - 388 ¢. — ISBN 978-5-94178-192-8 VJIK 621.9
JlomonHUTeNbHAS INTEPaTypa

Jlo6anos, JI. B. IloaroroBka pexymiero HHCTpyMeHTa st 00pabOTKH KOMIIO3UIIHOHHBIX MaTepuaioB : Monorpadus / [I. B. Jlobanos, A. C.
SnromkuH . - Bpatck : bpI'Y, 2011. - 192 ¢. YIK 621.9

KOHTpOIIbHBIE BOIPOCH! JUIS CAMOIPOBEPKU

1. Kak u3mepsitotcst yrisl Gppessi?

2. Kakue ¢opmsl 3y0beB dpe3 cymectByioT? KakoBo X IpUMEHEHHE B KOHCTPYKUUSIX (pe3?

3. ITouemy ¢acoHHBIE (ppe3sl UMEIOT 3aJHIOI0 ITOBEPXHOCTh 3y0a 3aThuIOBaHHYI0? MoOryT 1M OBITH (pacOHHBIE ()pE3bI C OCTPO3aTOYEHHBIM
3yoom?

4. Kakue cyLecTBYIOT BUJIbI KperieHus 3yOobeB ¢pes?

5. Kaxue THITBI KOHCTPYKIHIT (pe3 cymecTByoT? KakoBo ux npumeHenne?

6. C KaKoii eNbIo AeNaoT (pe3bl CO CTUPATHLHBIM 3y0oM?

JlaGopaTopuas paGora Ne5

OO0Mep u 3cKU3UpPOBaHUE Pe3b0OHAPE3HOr0 MHCTPYMEHTA
[enb paboTsI:

HW3ydyenne OCHOBHBIX THIIOB HHCTPYMEHTOB JIJIl HAPE3aHWs HAPYKHBIX M BHYTPEHHNX Pe3b0 M MPaKTHIECKOE OCBOSHHE METOJIOB KOHTPOIIS €T0
OCHOBHBIX T€OMETPHYECKUX M KOHCTPYKTHBHBIX TapaMeTPOB.

3amanue:

1. U3y4nTs:

- OCHOBHBIE THIIBI HHCTPYMEHTOB JUISl H3TOTOBJICHUSI HAPY)KHBIX H BHYTPEHHUX Pe3b0;

- KOHCTPYKTHBHBIC 3JIEMEHTBI M F€OMETPHYECKUE MapaMeTPhl METYUKOB, KPYITIBIX Pe3bOOHAPE3HBIX IUIAIICK, [IMIMHAPUICCKUX IrpeOeHYaThIX
¢pes.

2. O3HaKOMHUTBCS C U3MEPUTEILHBIMUA HHCTPYMECHTaMH.

3. I3MepuTh KOHCTPYKTUBHBIC U TEOMETPHYECKHUE [TAPAMETPhI BHIJAHHOTO HHCTPYMEHTA, BBIIOJIHUTH 3CKU3 HU3MEPSEMOr0 HHCTPYMEHTA.

4. 3aTOTHATE OTYET U PE3yNbTaThl U3MEPEHHs BHECTH B TaOJIHITy.

5. OdopMuUTH OTUET.

Ilopa 10K BBIIOIHEHUS:

1. IlpopaboTaTh BCE IMyHKTHI 3a/laHMUI.

2 BHecTH Bce MyHKTHI 3a/[aHUst B OTYET.

3. OTBETUTH HA BOIIPOCHI CAMOIIPOBEPKH.

4 OopMUTH U 3AIUTHTH OTYET.

3agaHus 118 caMOCTOSTeIbHOH pabOoThI:

MeTozsl 1 CPEeACTBA KOHTPOJIS Pa3MEPOB M FEOMETPHYECKUX [apaMeTPOB METYHKOB yKa3aHbI B Tabu. 5.4.

BemmuuHy koHycHOCTH X pe3bObl KaaMOpYOIIEH 4acTH METYMKOB M OECCTPYKEUHBIX METYMKOB IO CpPEIHEMY JHaMETPy H3MEPSIOT C
MOMOII[BIO PE36OOBOr0 MUKPOMETpa U HHCTPYMEHTAIBHOrO MUKpocKona. OHa MO/ICUUThIBAaeTCs IO (hopMmyIe:

X = M’ (53)

Ix
rae: d2P — CpenHUi quaMeTp pe3bObl, M3MEPEHHbIH y Hayajga KaluOpyromel JacTH; dZX — cpenHMil MameTp pe3bObl, H3MEpPEeHHBIH Ha

paccTosTHUN I X OT HayvaJia Kannﬁpy}omeﬁ qaCTH MECTYHKA.

KoHTpous aramerpa cepIieBUHBI METYHKA OCYIIECTBIIOT Pe3b0OBEIM MUKPOMETPOM, C KOHHYECKIMH HIIH C(HepUIECKUMH BCTaBKaMH.

KoHTpoIh BETMYNHBI 1 CHMMETPUYHOCTH YIJIa 2¢ NPH BEPLIMHE NPOBEPSIOT MPH MOMOIIH YHHBEPCATHHOTO YIIOMepa M IITaHTeHIUPKYJIS C
nenoit aenenns 0,1 mm. M3mepenue yria 3a00pHOT0 KOHyca MOXET OBITh IIPOM3BEICHO HA HHCTPYMEHTAIBHOM MHUKPOCKOIIE IIPH YCTAaHOBKE METYHKA
B IIEHTPAX.

KoHTpoub 0011ei AMHHBI ¥ JUTHHBI 3a00pPHOTO KOHYCa MOXHO IIPOBEPUTH OZHOBPEMEHHO TIPU MOMOIIH MA0JI0HA MITH INTAHTCHIUPKYJIS.

Mertozbl 1 CPEACTBA KOHTPOJIS Pa3MEPOB M FeOMETPHUYECKUX MTApaMETPOB KPYIJIBIX IIAIIECK yKa3aHbI B Ta0. 5.4.

V3mepenue nepeaHero yrila Kpyriaod IDTaIIKy IPeACTaBIeHO Ha puc. 5.6.
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Puc. 5.6. M3mepeHue nepeHero yria Kpyrjiou riamku
MeTtons! H cpeAcTBa KOHTPOIS Pa3MepOB H FeOMETPHUYECKHX HapaMeTpoB (pe3 HUIMHAPUYECKUX IpeOeHUYaThIX Pe3bOOBEIX B OOIBIIMHCTBE
CIIy4aeB aHAJIIOTHMYHBI CPEJICTBAM KOHTpOJIS OOBIYHBIX 3aThUIOBAaHHBIX (pe3. IIpoBepka TOYHOCTH 3JIEMEHTOB Pe3bObI (pe3bl OCYIIECTBISACTCS Ha
HUHCTPYMEHTAJIbHOM MHKPOCKOIIE.

Tabmuma 5.4
Merto1bl M CpeICTBA KOHTPOJIsI METYHKOB
V3mepsieMblii mapaMeTp VYcaosroe CpencTBa U3MepeHHs
0003HaUCHUE

Juamerp nepeanero Topua d, IITaHreHUMPKYIb

JlnuHa:

- pexyiueii (3a00pHOiT) YacTu Iy IITaHreHUMpKyIb

- KaJIuOpyrouen yactu Ik

O6mast = L IITaHreHUUPKYIb

Yron HakJIOHA 3a00PHOI YacTH ) YHUBepcalbHBI YIIIOMEP, YHUBEPCAIbHBI HHCTPYMEHTAJIbHbII
MHUKPOCKOII HJIH 11a0JI0H

Ilepenuuii yron ¥ ITpubop xoucTpykuun BHUU,
YHHBEpCaIbHbII yIiIoMep

BennunHa 3aThUlOBaHMS Ha 3a00pHOM K M3mepenue B LIEHTpax ¢ MOMOIIBIO HHAXKATOpA

4acTu

Bennuuna 3aTBUIOBAHUS Ha K1 TO XKe

KaJIMOpYIOIEeH 4acTu

ITar pe3sObl, yromn npoduist P,al2 YHUBepcalbHbI HHCTPYMEHTAIBHbBIH MUKPOCKOIT

Hapy»xHslil nnamerp d; Ilpy 4YeTHOM 4YHCIIEe TIEphEB — MHUKPOMETpP; UL TPEXIMEePhIX —
npubop PM ¢ miockuMu BCTaBKaMH

CpenHuil nuamerp d, Ilpn dYeTHOM 4uHMcie IIepbeB — pE3bOOBOH MHUKPOMETp WIIH
YHHBEpPCAIBHBIH HHCTPYMEHTAIBHBIH MUKPOCKOII, IS TPEXIEPhIX
— npubop PM uim MeTos1 Tpex MpoBOJIOYEK Ha ONTHMETPE

Buyrpennuii nuamerp d, ‘YHuBepcallbHbII HHCTPYMEHTAJIbHBIH MUKPOCKOIT

YTroJ1 HaKJIOHA BUHTOBOM KaHABKU w W3mepurenbHas TUHEHKa,
HHCTPYMEHTAIBHBIH MUKPOCKOIT

IlIupuna nepa b IIITaHreHIMPKYIH

Jlnamerp cepaneBUHBI dc Jns MeTYNKOB C YETHBIM YHCIIOM IIepheB pe3pboBoit
MHKPOMETD,
JUIS METYHKOB TpEXIepbIX — npubopom PM

PeKkOMEHIAINH 110 BBIIOIHEHHUIO 33/IaHIH ¥ II0JTOTOBKE K MPAKTHIECKOMY 3aHATHIO
JlaGoparopHast paboTa BbIIONHSETCS Ha Oaze HMHQpOpPMamMM IO BHIOpAHHOW TEMAaTHKE HCCIENOBaHUI, COOpaHHOH OakalaBpamMu
CaMOCTOATENBHO. [1oydeHHbIe pe3ybTaThl 00CYKIAIOTCS U COrTIACOBBIBAIOTCS € BEAYIMM MPENO/IABATENIEM.

OcHOBHasl TEpaTypa

I'peunmankoB B. A. Pexyuie uHCTpyMeHTHI: yuebHoe mocobue / B. A.I'peuntunnkos, C. H. I'puropses [u ap.]. - 2-e u3na., nepepal. u gom. -

Crapsrit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 VJIK 621.9
JlomonHUTENbHAS INTEpaTypa

Jlo6anos, JI. B. IloarotoBka pexymiero HHCTpyMeHTa st 00pabOTKH KOMIIO3UIIHOHHBIX MaTepuaios : monorpadus / JI. B. Jlobanos, A. C.
Snromkun . - Bparck : bpI'Y, 2011. - 192 ¢. VIIK 621.9

KOoHTpOJIbHBIE BOIPOCH! JUIS CAMOIPOBEPKH
. Kak monpasnenstorcs HHCTPYMEHTHI JJIsl TOJTy4EeHUs] BHYTPEHHEH pe3b0bl ¢ 00pa30BaHUEM CTPYKKU?
. OCHOBHBIE KOHCTPYKTHUBHBIE JIEMEHTHI METYHKOB.
. Ilepeuncnure BUIBI 3200pHBIX KOHYCOB METYHKOB M CXEMBI HX PE3aHUsL.
EcTb 11 pa3HuIa B BETMYMHAX 3aTHUX YIJI0B M (JOpMax pexxyIlero nepa Ha 3a00pHON 1 KaIuOpyomIeil 4acTsax MeTynka’?
Kraccudukaris HHCTPYMEHTOB IS H3TOTOBJICHHUS HAPYXKHBIX pe3b0 pe3aHHeM.
VI3 KakMX OCHOBHBIX YaCTeH COCTOUT KpyTJlas Iuianka’?
B 4em npeumymiecTBo pe3p00BON HMIIMHAPHUUECKOH TpedeHuaTOol (pe3bl 0 CPABHEHUIO C KPYTJIOH IUTAIIKOH?
. OCHOBHBIE KOHCTPYKTHUBHBIE JIEMEHTHI ()pe3 HIITHHAPUIECKIX TPEOCHIATHIX.
. Kiaccu¢uxanmst ”HCTpyMEHTOB JUTsl H3TOTOBJICHHS HApY)XKHBIX Pe3b0 METOIOM IUIACTHYECKOH JiehopMaryn.

© PN AW~

JlaGoparopHnas padora Ne6
KOHCprKTHBHLIe U TeOMETPUUYCCKUE MapaMeTPbI MPOTHKEK
[enb paGoTEL:
IMpakTHyecKoe 03HAKOMIJICHHE C Pa3IMYHBIMH THIIAMH MPOTsKeK. [[prnobpeTeHne HaBBIKOB B COCTABIICHUH 3CKHU30B M BHIOOPE KOHCTPYKTHBHBIX
U TEOMETPHYECKHX ITapaMETPOB MPOTSIKEK.
3amanue:
1. O3HaKOMIIEHHE C KOHCTPYKIHSMH IIPE/UIOKCHHBIX POTSHKEK.
2. ViaMepeHne KOHCTPYKTHBHBIX U FT€OMETPHYECKHX 1apaMETPOB MPOTSKEK.
3. OnpezeneHue pa3smMepoB OTBEPCTHUS, 00padaTHIBAEMOTO BHYTPEHHEH MPOTIKKOM.
4. Meps! 0€30I1aCHOCTH IPH BBIOJIHEHHH J1a00PAaTOPHOH paboTHI:
a) MOATOTOBUTH pabouee MecTo;
6) 00paTUTh BHUMAHKE HA OIIACHOCTH TPABMATH3Ma IIPH 0OPAICHHH C OCTPO3aTOYCHHBIM HHCTPYMEHTOM;
B) MICKJIFOUHTh TaJICHUE HHCTPYMEHTA M TPABMUPOBAHUE KOXKHOTO OKPOBA KOHEUHOCTEH JIE3BUEM HHCTPYMEHTA.
5. OdopmMuUTH OTUET.

IopsI0K BHIIOIHCHHUS:
1. IlpopabGoTaTh BCE IMyHKTHI 3alaHHUI.
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2 BHecTH Bce IMyHKTHI 3aJIaHUSI B OTYET.

3. OTBeTUTH Ha BOIPOCH! CAMOIPOBEPKH.

4 OopMHUTH U 3AIHUTHTH OTYET.

3aj1aHuA 114 CAMOCTOATEIBHON PaOOTHI:

1. YcranaBnuBaloT Ha3HAUCHHUE, THII, METOJ 00pPa30BaHUs OBEPXHOCTU U CXEMY PE3aHUS AT IPOTSIKEK.

2. OnpenensoTCcs COCTABHbIC YaCTH MPOTSIKEK.

3. BoruepunBaeTcsi 3CKu3 BHYTPEHHEH MPOTSHKKH.

4. Vzmeps1oTcst TUHEHHBIE pa3Mephl BHYTPEHHEH IPOTSHKKU U MPOCTABILIOTCS HAa ICKH3E.

5. ITo BBIOOpY, IS TPEX—YETHIPEX PEKYIIUX U KATUOPYIONMX 3yOheB BHYTPEHHEI MPOTSKKU H3MEPSIOT 3JIEMEHTH! CTPY)KEUHOH KaHaBKH —
IIar, TIyOuHy, JUTHHY 3aThUIKA — ¥ IPOCTABIIIIOT Ha ICKU3E.

6. M3MepsIoT uaMeTpasbHble pa3Mephl JIEMEHTOB XBOCTOBUKA, LIEHKH, NEpeHEeN U 3aHEll HAINPaBIIAIOIUX U HJIEMEHTOB 3a/HEH 3aMKOBOH
YaCTH U MPOCTABILIOT HA ICKU3E.

7. 3mepsroTcst [MaMeTphl BCeX PeXYIINX U KaTHOPYIOIUX 3yObeB, HX BEIMUHHBI 3aHOCATCS B TaOII. 6.1.

8. M3MepsitoTcs epejHIe U 3a/JHUE YIJIbl HA PEXYIIUX U KATHOPYIOIIHX 3yObsiX U UX BEIUYHUHBI 3aHOCATCS B TaOII. 6.1.

9. Onpenensercs moabeM Ha 3y0 S, Ha pexyIuX 3yObsX H pe3yabTaThl 3aHOCATCS B Tab. 6.1.

10. Onpenenstercss HAUMEHBIINH JHaMETP OTBEPCTHUS B 3aTOTOBKE

dmin sar = Dm-x-

11. Onpenensiercs HAaUOOIBLINI IUAMETP OTBEPCTHUsE B 00pabOTaHHOM AeTanu Umax zer = Dx + 0,01, rne Dy — nuamerp KanuOpyromumx 3y0bes.

12. OnpezernsieTcsi HAMMEHBLINI HaMETP OTBEPCTHUS B 00pabOTaHHOM JeTau.

PexoMeHIanuy 0o BEINOIHEHUIO 33IaHUI 1 TOATOTOBKE K IPAKTHIECKOMY 3aHSITHIO

JlabopatopHast pabGoTa BbIIOJHSECTCS Ha 0Oaze wHHpOpPManMM 0[O BHIOPAHHOW TEMAaTHKE HCCIEAOBaHUI, COOpaHHOH OakamaBpamMu
caMocCToATeNbHO. [loirydeHHbIe pe3ysbTaThl 00CYKIAKOTCS U COINIACOBBIBAIOTCS C BEYILUM IIPEIIOIaBaTeIIeM.

OcHoBHas uTepaTypa

I'peunuankos B. A. Pexyiie uHCTpyMeHTHI: yueOHOe nocobue / B. A.I'peuntunnkos, C. H. I'puropses [u ap.]. - 2-¢ u3n., nepepal. u gom. -

Crapsiit Ockon : THT, 2010. - 388 ¢. — ISBN 978-5-94178-192-8 VJIK 621.9
JlomonHUTENb