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1. INHEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA no
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

Bun nesaTeJIbHOCTH BBIYCKHUKA

JucuuniauHa  OXBaThIBaeT  KPYyr  BOMPOCOB,  OTHOCSIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHIY NPO(EeCCHOHATBbHON ACSATEIBPHOCTH BBIMTYCKHHMKA B COOTBETCTBUHU C
KOMIIETCHIIMSIMHA U BUJIAMU JICATEIHLHOCTH, YKa3aHHBIMU B yU€OHOM IUTaHE.

Heab 1 32524 JUCHUIITHHBI

Lenbto u3ydeHHs] AUCHMILTUHBI SIBISIETCS — JAaTh OOy4yaroUIMMcsi HEOoOXOIUMBbIE 3HAHUS O
COBPEMEHHBIX KOHCTPYKLHUSAX PEXKYIIUX HHCTPYMEHTOB, HAayYUTh HMX TI'PAaMOTHO BHIOMpATh THI
PEXYILEro NHCTPYMEHTA Ul JAHHOI'O TEXHOJIOTMYECKOIO IpolLecca, MPOEKTUPOBATh HHCTPYMEHT U
IIPABWJIBHO €r0 3KCIUTyaTUPOBaTh, MPU HEOOXOJUMOCTU H3rOTABIMBATH CHELUAIBHBIN pEXyLIU
WHCTPYMEHT.

3ajayaMu U3y4EHUS TUCIUILTAHBI SIBISETCS:

- pa3BUTHE CIOCOOHOCTH YYacTBOBaTh B pPa3palOTKE MpPOrpaMM U METOJIUK KOHTPOJIS H
UCIIBITAaHUSI ~ MAIIMHOCTPOUTEIBHBIX  M3JCIHMA, CPEACTB  TEXHOJIOTMUYECKOTO  OCHAICHUS,
JTUArHOCTHKY, aBTOMATH3allUU U YIPABICHHS, OCYIIECTBIATh METPOJIOTHYECKYIO TTOBEPKY CPEICTB
M3MEPEHHSI OCHOBHBIX IOKa3aTelied KauyecTBa BBITYCKAEMOW MPOIYKIIMH, B OIEHKE ee Opaka u
aHaJIM3€ TPUYUH €ro BO3HMKHOBEHHS, pa3pabO0TKe MEpONPUATUN IO €ro MpeaymnpexacHUI0 U

YCTPaHECHHUIO.

KayecTBa BBIITYCKaeMOH NMPOAYKINH, B
OLICHKE ee Opaka M aHaJIM3e IPUYNH €To
BO3HHMKHOBEHHMS, pa3paboTKe MEPONPHUITHH
TI0 €ro NMpexyNpekKACHUI0 H YCTPAaHEHUIO

Kon Coaep:xanue IlepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB
KOMIIeTeHIIHU KOMIIeTeHIU i 00yueHHUs MO TUCHHUIIJINHE
3HATh:
- IpPOrpaMMBbI ¥ METOANKH KOHTPOJIS U
CIIOCOOHOCTB Y4acTBOBATh B Pa3padoTKe UCTIBITAHUS MAllTMHOCTPOUTEJIBHBIX U3JICNINH;
MporpaMM ¥ METOJIUK KOHTPOJIS U YMeThb:
HCHBITAHUA MAITUHOCTPOUTECIIbHBIX - pa3pa6aTI)IBaTL IporpaMMbl U METOJUKA
H3HCHHﬁ, CpCACTB TEXHOJOTUYCCKOTO KOHTPOJISI U UCTIBITAHUA MAIIMHOCTPOUTEIIbHBIX
OCHaAUICHUWA, THAarHOCTUKH, aBTOMAaTHU3allun HSHCHHﬁ, CpCACTB TEXHOJOTUYCCKOTO
[K-18 1 yIpaBJICHUSA, OCYIIECTBIIATH OCHaAIICHUA, THArHOCTUKHW, aBTOMAaTHU3alluu 1
METpPOJIOTHYECKYIO ITOBEPKY CPEICTB YIIpaBIICHUS,
U3MEPEHUs] OCHOBHBIX MTOKa3aTenIeH BJIA/IeTh:

- HaBBIKAMHU OCYILIECTBJICHHS METPOJIOTHIECKOM
HOBEPKH CPEJICTB H3MEPEHHsI OCHOBHBIX
NoKasaresell KauecTBa BBITYCKaeMOH NPOTyKLHH,
B OLIEHKE ee Opaka M aHaJTu3e IMPUUUH €ro
BO3HHKHOBEHHSI, pa3paboTKe MEPOIPUATHH MO
€ro MpeAyNpekKASHUIO U YCTPAHEHHUIO.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Jucuunimza

b1.B./IB.03.02 HHcTpyMeHTaIbHOE

obecrieueHue MalIMHOCTPOUTEIIbHBIX

IMMPOU3BOACTB SABJIACTCA JUCLUILIMHON 110 BBI60py BapHaTHBHOﬁ qacTH.

JAucuunimza

HNHcTpymeHTaNIBHOE

obecnieueHue

MAIIMHOCTPOUTCIIbHBIX IMPONU3BOACTB

0a3upyercs Ha 3HAHUSX, MOJTYYEHHBIX NIPH U3YUYEHUHU TaKUX YUEOHBIX JUCLUUIUIMH:
- Marepunanosenenue;
- Pexxymui uHCTpyMeHT;
- Pezanne marepunanos.
OCHOBBIBasACh HAa M3YyYEHHM MEPEUMCIEHHBIX IUCUUIUINH, MHCTpyMeHTallbHOE obecrieueHue
MalIMHOCTPOUTEIBHBIX TPOU3BOCTB IIPEACTABIISIET OCHOBY UL U3YUYEHUS JUCHUIUINH:
- TexHOI0rUs MalIMHOCTPOEHHS;
- MUKpPOKOHTAKTHBIE IPOLIECCHI IPY PE3aHUH METAJIJIOB.
Takoe cucTeMHOE MEXIUCIUILUTMHAPHOE M3y4YCHHE HAINpaBJIEHO Ha JOCTHXKEHUE TpeOyeMoro

®I'OC ypoBHSI MOATOTOBKH MO KBaTU(UKAIIMK OaKaIaBp.




3. PACITPEJAEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnpenesienne 00bemMa AUCHUILIUHBI 0 (popMaM 00ydeHust

Tpyooemkocme oucyunaunsl ¢ uacax
Kypcosan
3 paboma Buo
S (npoexm),
Q Q 2 npomesicy
Dopma “ 3 3 S KOHmMpOb s
© 2 2 N s mounoil
o0yuenus 2 2 %. -~ 9 S Has
3 = S S 3 S ammecma
S| 3 I g o SR paboma,
s S~ ) = SIS ] s = S = uuu
S| s 3|8 e = Ss| $§58 S § | pegepam,
) Q N RS = S < S 53 S
S| 8| 33(28 85 |SS| 888 | 8¢ | prp
|0 | A |wF 8 [N OK S O ]
Ounast 4 | 7| 180 | 68 | 17 | 51 - 85 - DK3aMmen
3aounas - - - - - - - - - -
3aouHas
(yckopeHHOE - - - - - - - - - -
o0ydeHue)
Ou4Ho-3204HaA - - - - - - - - - -

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

ému.6 Pacnpeodenenue
) Tpyoo- UHMEPAKMUGHOIL, no cemecmpam, uac
Buo yueonvix 3anamuii emKocmb aKmueHoll,
(uac.) UHHOBAUUOHHOUL 7
dopmax, (uac.)
|. KonTakTHasi paboTa 00y4aronuxcs ¢
npemnojaasareeM (Bcero) 68 17 68
Jlexumu (JIx) 17 17 17
Jlaboparopusie padotsl (JIP) 51 - 51
I'pynnoBsie (MHAMBUAYaJIbHBIE) KOHCYJIBTALUN + - +
I1.CamocTosiTesibHas paGoTa 00y4yarouuxcst 85 ) 85
(CP)
[Moaroroska k naboparopHbIM paboTam 55 - 55
IToaroroBka Kk SK3aMeHy B TEUEHHE CEMecTpa 30 - 30
I11. TIpome:xxkyTouHAasi aTTeCTAINS 9K3aMeH 27 - 27
OO6mmas Tpy10eMKOCTh JUCIUIUIAHEI . ...... Yac. 180 - 180
3a4. efl. 5 - 5




4. COAEP) KAHUE JUCHUIITINHbI

4.1. PacnpenesieHue pa3ieioB JMCUMILIAHBI IO BUAAM YUeOHBIX 3aHATHI

- 1J1s1 04HO# (popMbI 00yUeHus:

Buowi yueonuvix 3anamuil, exniouan
Mo pas- Haumenosanue Tpyooen- CamocmoamenvHylo pasomy ooyuaowuxca u
mpyodoemkocmu; (uac.)
denau pazoena u Kocmb,
yuebHble 3aHAmMUA camocmoamens
membl mema OUCUUNIUHDL (uac.)
aadopamopmwle Hasa paboma
neKyuu
padombl odyuaowuxcsa
Pexymuii MHCTPYMEHT KaK
1 OCHOBHOE 3BeHO B Ipoueccax 48 8 ) 40
' (popmoodpazoBanus aeraJjiei
pe3aHueM
Ponp u  3HadeHuMe  pexyuero
11 HHCTPYMEHTa B MAaIIMHOCTPOCHUU. 12 2 - 10
['pynmnsl pexyIero MHCTpyMeHTa
12 TpeboBanus K peXYIINM 12 2 ) 10
WHCTPYMEHTaM
13 Marepuanbl, NOpUMEHSIEMblE IS 12 2 i 10
PEKYIIHUX HHCTPYMEHTOB
OCHOBHBIC TIPHHIUIBI TOCTPOCHHMS
14 KOHCTPYKIIUH PEXYIIUX 12 2 - 10
HHCTPYMEHTOB
IIpunuun padoTbl U OCHOBHBbIE
NOHATHA 0  KOHCTPYKTHBHBIX
2 3JIeMeHTax MeTaJJIOPeXKYIIero 105 9 51 45
HHCTPYMeEHTAa
2.1 Pesupr 13 1 7 5
29 I/IHCprMczHTLI OIS 00paboTKH 14 1 8 5
OTBEPCTHI
2.3 3eHKepsl 12 1 6 5
2.4 PazBeprku 12 1 6 5
2.5 [TpOTsHKKM ¥ NPOLIMBKH 12 1 6 5
2.6 Dpesbl 12 1 6 5
2.7 WHCTpyMeHTHI 1J1s1 Hape3aHHus pe3bObl 12 1 6 5
28 AOpa3uBHBIE U anMasHbIe 12 1 6 5
WHCTPYMEHTBI
2.9 AJMa3bl ¥ aIMa3HbIe HHCTPYMEHTEI 6 1 - 5
HUTOI'o 153 17 51 85

4.2, Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3ji€jiaM U TEMaM

Pazgen 1. Pesxcymnii HHCTPYMEHT KaK OCHOBHOE 3B€HO B npoueccax ¢opmMoodpa3oBaHus eTaliell pe3aHueM
Tema 1.1 PoJib 1 3HaUeHHe pesKylIero HHCTPYMEHTa B MAIIMHOCTPOeHNH. I'pynnbl pexyinero HHCTpyMeHTa

(Mekuus-AMCKyccus — 2 yac.)

Besxkas pa3BuTasi COBOKYIHOCTH MAallMH COCTOUT M3 TPEX COBOKYIIHBIX CYIICCTBYIOIIHUX Bemeﬁ: MaluHbl — OBUTATENIA, NMEPEAATOYHOTO
MEXaHH3Ma, MalluHbEl — opyaus. O0e mepBble CYIMIECTBYIOT JUISl TOTO YTOOBI NPHBECTH B JABIDKEHHE, Onaromapsi yemy Lelaecoo0pasHO H3MEHSETCs
npeamer Tpyzaa”. K. Mapke.

B mporiecce 00paboTKu pe3aHreM 3aroTOBOK Ha METAUIOPEKYIINX CTAHKAX PEXYIIHH MHCTPYMEHT SIBJISETCS OJHUM M3 OCHOBHBIX (haKTOPOB,
OIPEACIIAIOIUNX MPOU3BOAUTEIILHOCTD IPOIECCA, TOYHOCTE Pa3MEPOB U KAUYECTBO ITOBEPXHOCTH.

Hawubonee pacnpocTpaHeHHBIMH SIBISIOTCS CJIETYIOIINE TPYIITBI HHCTPYMEHTOB!

1. Pesipl - Haubosee MPOCTHIEC PEKYIINE HHCTPYMEHTA, MPUMEHSEMbIE B OCHOBHOM Ha TOKapHBIX, CTPOTAIbHBIX, TOMOCKHBIX CTAHKAX.

HaubonbInee pacnpocTpaHeHHE TOTYYHIH TOKAPHBIE PE3IIBI:

- IPOXO/IHBIE MPSIMBIE, OTOTHYTHIE, YIIOPHBIE - U1l 00TAYMBaHKS HAPYKHBIX TOBEPXHOCTEN TEJ BpalllCHUS,

- OTPE3HBIC - I MPOTOYKHA KAaHABOK U OTPE3KH,

- IOAPE3HBIC JUIA MOAPE3KH TOPLOBBIX HHOCKOCTCﬁ;

- PaCTOYHBIC - IJIs paCTaYMBAHUA CKBO3HBIX U TIIyXUX OTBepCTHfI;

- pe3b0OBBIE - ISl HAPE3aHUs HAPYKHBIX U BHYTPEHHHX PE3b0;

- (hacOHHBIC WM MIPU3MATUYECKHE - JUTS 00TAUYMBAHUS HAPYXKHBIX (DaCOHHBIX (CJIOKHBIX) TOBEPXHOCTEH.

2. WHCTpyMeHTSI [uist 00pabOTKU OTBEPCTHIA, MPHMEHSIEMBIC Ha CBEp-

JINJIBHBIX, PACTOYHBIX, TOKAPHBIX CTAHKAaX:

- CBEpJia [ NOJIydEeHHUSA OTBepCTI/Iﬁ B CIUIOIIHOM MaTe€pHalic, Haubosee
pacnpoCTpaHCHHBIC U3 KOTOPBIX CIIUPATIBHBIC CBEPJIA, MMCIOLIUC ABE PEKYIIUX

KPOMKH;




-3€HKEPBI - [UIS yBEIMYCHUS IMAMETpa OTBEPCTHS, UMEIOIIHE 3 - 4 PeXYIINX KPOMKH Il 00pabOTKH TOPLOB, NPHIETaloMX K OTBEPCTHAM -
TOPLOBBIE 3¢HKEPa (IIEKOBKH); 3EHKOBKH - JUI 00paOOTKHU MINHAPHIECKUX U KOHUUECKHUX YITyOJIeHHH B OTBEPCTHUX;

- Pa3BEePTKH AJII OKOHYATENbHOW (YHCTOBON) 00pabOTKH OTBEPCTHIl Ha

cTaHKax (MalllMHHbIE Pa3BEPTKH) UM BPY4YHYIO (ClecapHble pa3BepTKH, MMEIOIIHE KaK IIPaBuiIo, 6 Wi 6ojee pexyIinx KpoMoK; 4

- (pes3bl — HHCTPYMEHT AN 00pabOTKH IIIOCKOCTEH, 1a30B, YCTYIOB H

(hacoHHBIX (CIIOXKHBIX) TOBEPXHOCTEH, IPUMEHSIOIMXCS Ha (PPE3EPHBIX CTAHKAX, 10 HA3HAYCHHIO ObIBAIOT:

- LWMIMHAPHYECKHE - Ul 00pabOTKHM rOPU30HTAIBHBIX TOBEPXHOCTEH Ha

TOPH30HTAIBHO - ()pe3epHBIX CTAaHKaX;

- TOPLOBBIC IPUMEHSIOTCS Ha TOPU3OHTANIBHO-(DPE3EPHBIX CTAHKAX IS

00pabOTKU BEPTHKAJIBHBIX TUIOCKOCTEH, Ha BEPTUKAIBHO-(DPE3EPHBIX CTAHKAX HIIX 0OPAOOTKU FOPU30HTANIBHBIX U HAKJIOHHBIX IUIOCKOCTEH, Ha
HPOJIONTBHO-

(pe3epHBIX CTaHKAX - /I 00OPabOTKH TOPH30HTAJIBHBIX, BEPTUKAIIBHBIX U

HAKJIOHHBIX IJIOCKOCTEH, Ha PAaCTOYHBIX CTAHKAaX - JUIs 00pabOTKH TOPLIOBBIX

IUIOCKOCTEH, IPHIIETAlOMIX K OTBEPCTHSM;

-JINCKOBBIC Ma30BbIC - Il 0OPAaOOTKH 11a30B M YCTYIOB Ha FOPU3OHTAIBHO-(DPE3EPHBIX CTAHKAX;

- YIJIOBBIC - JUIs 00pabOTKHM HAKJIOHHBIX OBEPXHOCTEH, CKOCOB U 11a30B;

- JUCKOBBIE OTPE3HBIE (TONIIMHOMN 10 3...5 MM) - I OTPE3KH 3ar0TOBOK M NIPOPE3KH y3KHX KaHABOK;

- KOHIeBble (TaJbLEBbIC) - Ui 00pabOTKM KaHABOK, I1a30B, YCTYIOB Ha BEPTHKAaJIbHO-(PE3CPHBIX, KOMUPOBAIBHO-(DPE3EPHBIX U APYrUX
CTaHKaXx;

- daconHsle 111 00paOOTKH CIOKHBIX ((haCOHHBIX) TOBEPXHOCTEH.

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

- METYUKH - U1 Hape3aHusl pe3b0 B OTBEPCTHSAX;

-IJTAIIKH - JUIS HApE3aHUs pe3b0 Ha Hapy>KHBIX OBEPXHOCTSIX.

5. MHCTpyMEHTa JUIsl Hape3aHus 3y04aThIX KoJec:

- MOZy/IbHBIC, AMCKOBBIC U NAJbLEBbIe (PPE3bI - IS Hape3aHHUs 3yObeB Ha

TOPH30HTAIBHBIX ¥ BEPTUKAIBHBIX CTAHKAX;

- MOJyJIbHBIE YepBAYHbIE (pe3bl - Ul Hape3aHHs 3yObeB Ha 3y00-

(hpe3epHBIX CTaHKAX;

- MOJYJbHBIE HOJOSKH - IS Hape3aHUs 3yObeB Ha 3y00T0I0eKHBIX

CTaHKaXx;

- 3ybocTporajbHble peHKU U Pe3Lbl - JIsl Hape3aHus 3yObeB Ha

3y0OCTpPOTabHBIX CTAaHKAX,

6. TIpoTs>KKM - BBICOKOTIPOU3BOANTEIBHBIE MHOTOJIE3BHITHBIE HHCTPYMEHTBI

Uit 06pabOTKU OTBEPCTHIT KPYITIONH B HEKPYIIol (GOpM, IIMOHOYHBIX M IUTHIEBBIX

11a30B, YCTYIIOB, TNIOCKOCTeH N (JaCOHHBIX MOBEPXHOCTEH HA MPOTHKHBIX CTAHKAX.

OxoHnuarenbHas 06paboTKa MOBEPXHOCTH MPOTHKKOH, KaK IPaBUIIo,

OCYLIECTBIISIETCS 32 OIUH PabOUMid X011,

7. AGpasuBHEIE, alMa3Hble WHCTPYMEHTA M3 CBEPXTBEPABIX MATEPHAJIOB MPUMEHSIOTCSA, B OCHOBHOM, JUIS YHCTOBBIX M OTAEIOYHBIX padoT
Ha IUTH(OBAIBHBIX, XOHHHTOBAJIGHBIX U IPYTHX CTAaHKaX:

- nuM(OBAIBHbIC KPYTH H IUCKH;

- Iu(OBaAITEHBIE CETMEHTHI M OPYCKH;

- mu¢oBaTbHEIE JIEHTHI Ha OyMare Wi TIOJOTHE. 5

be3 BBICOKOKAUECTBEHHOIO HMHCTPYMEHTa HE BO3MOXHO IPOH3BOJACTBO MAIIMH. MHCTpyMEHT MMeeT DPEeBOJIIOLHMOHHOE 3HaueHHe. Panee
WHCTPYMEHT W3TOTABIMBAIM W3 yriaepoaucToil cramu. IlepBble CTaHKM nMMeInm CKOpocTh BpamieHHs 325 o6/MmH. Co3JaHne JIerMpoOBaHHBIX
OBICTPOPENYIINX MPHUBENIO K YBEIHUECHHIO CKOpOCTH BpamieHust 1o 600 o6/muH (1/162), n x 1200 o6/Mun (1A62). Co3naHue TBEpABIX CIUIABOB,
MIPUMEHEHUE MUHEPAIOKEPAMUKU TPHBENO K YBEIUYEHUIO CKOpocTH pe3aHus 10 2000 — 3000 00/MHH. CTpOrasibHbIE.

POCCU BHecna CymecTBEeHHBIH BKIIAJ B pa3BUTHE HayKH IO pe3aHuro. Haydnble nccnenoBanus Hadamuch B cepenune XX Bexa. Ileprie
9KCHepHMEeHTHI nocTami npodeccop M. A. Tumd. B cBoem ocHoBHOM Tpysne «CompoTHBIEHHE METAIIOB PE3aHUIO», KOTOPHIi Bhimen B 1870 T.,
Tum>d BHEpBbIE pacCMOTPEN MPOLECC pe3aHHs M Ipolrecc o0pa3oBaHus CTpyKKH. OH BIepBble Aan KJIAacCU(UKAIMIO BUIOB CTPYKKu. B 1893 r.
npodeccop 3BOPHIKMH B cBoeil pabore “Pabora M ycmime, HEOOXOMMMBIC JUIS OTIENCHUS MEXaHHYECKOW CTPYXKKH” BIIEpBHIE YUell BCE CHIIBI,
JeiicTByroIue B mporecce paboThl HHCTPYMEHTA, M Jall ONpeselieHHe s ONpEAeNeHUs yCHIUHA. 3BOPBIKMH MPOBEN 3KCIIEPUMEHT IO BIMSHUIO
yeunus cpesa. bonbiryto ponb B Hayke chirpany pabotsl [Ipukca “Pezanne metamnos” 1896 1., B KOTOpOH BIEpBbIE CHCTEMATU3MPOBAHBI MaTEPUAIIbI
TI0 N3YYEHHUIO JIE3BUIHBIX MHCTPYMEHTOB N 00pPa30BaHUIO HMHU CTPYKKH TP 00paboTke MeTamioB. KadecTBEHHO HOBBIH 3Tall B M3y49eHHHN PEXKYIIETro
WHCTPYMEHTA HauMHAETCs C OIyOIMKoBaHUS paboThl YcaueBa “SIBIeHMs, MPOUCXOIAIINE MIPH pe3aHny MeTaiuios”. OH MepBHIil pa3paboTais METOIBI
U3MEpEHHs TeMIIepaTyphl Ha JIE3BUM HHCTpYMeHTa. HeKoTOpbIMHU U3 HUX HOJIb3YIOTCS O CHX IOP.

VY Hac B cTpaHe MPOU3BOICTBO MHCTPYMEHTOB Pa3BUBAETCS B JIBYX HAINPABICHUAX:

- CO3/IaHNE CIENHAIM3UPOBAHHEIX 3aBOJIOB, KOTOPHIE 3aHIMAIOTCS M3TOTOBJICHHEM HHCTPYMEHTA N TEXHOJIOTMYECKOH OCHACTKOM;

- CO3/1aHUe HHCTPYMEHTATIbHBIX LIEXOB Ha BCEX METAI000pabaThIBAIOIINX IPEAIPUSTHSX.

Crennanin3npoBaHHbIe HHCTPYMEHTAIbHBIC 3aBOJIbI 3aHHMAIOTCS H3TOTOBICHUEM CIIEIHAIN3UPOBAHHOTO CTAHIAPTHOTO MHCTPYMEHTA, a Iiexa
M3rOTaBIIMBAIOT CIICIUATbHBIE HHCTPYMEHTBI

Tema 1.2 Tpe6oBaHus K pesKyIINM HHCTPYMEHTaM (JIEKIUS-TUCKYCCHA — 2 Yac.)

CoBpeMEHHOE COCTOSIHIE MAIIMHOCTPOCHHS M METAILI000PaOOTKY MIPUMEHSET K PEKYIIIUM HHCTPYMEHTAM OY€Hb )KECTKUE TPEOOBAaHUS:

1) MHCTPYMEHT JOIKEH OBITh M3HOCOCTOMKMM M TpOYHBIM. OT/eNbHBIC MHCTPYMEHTHI JOJDKHBI OO€CIeuHBaTh OINpEJICICHHBII Harepes
3agaHHbll npoduab geranu. KOHCTPYKIHS PeXyIIMX HHCTPYMEHTOB NODKHA OBITH TEXHONOTMYHOH M SKOHOMHYHOH. KauecTBO HHCTpyMeHTa,
MOCTAaBIIEMOrO 3aBOJAMH HHCTPYMEHTAIBHOW MPOMBIIUICHHOCTH W HHCTPYMEHTAIBHBIMH I[€XaMH MAIIHHOCTPOUTENIBHBIX 3aBOJOB OOBIYHO
pErIaMeHTHPYeTCs TOCYAapCTBEHHBIMU CTaHIapTaMH B BHJE TEXHHYECKHMX YCIIOBMH Ha TIPHEMKY HHCTPYMEHTa. B TeXHHYECKHX YCIOBHAX
paccMaTpUBaIOTCS TPeOOBAHMS K HHCTPYMEHTaM KaK [0 OTHOIICHHIO K €T0 BUAY, TaK H pa3MepaM, AOIyCKaM, MaTepUaily, TBepAOCTH, UCIIBITAHUIO B
pabore, KieiiMeHHI0O M ymakoBke. KauecTBO TepMOOOpaOOTKM KOHTPOIHMPYETCS MO TBEPAOCTH. TBEPAOCTh HHCTPYMEHTA 3aBHCHUT OT pOJa
HMHCTPYMEHTaIIbHOTO MaTepuaina J{jst GhIcTpOpexymuX cTajei oHa JoJKHa ObITh B mpefenax 62...65 e. He 3aBHCHMO OT THIA HHCTpyMeHTa. J{s
MENKUX UHCTPYMEHTOB U3 OBICTPOPEXYIIUX CTalell ¢ IeNbI0 HOBBIIICHNS IPOYHOCTH OHA JODKHA OBITh HA 1...2 en. Hmke. [l HHCTPYMEHTOB H3
YIIIEpOMUCTOl 1 JterupoBaHHo# ctamu TBepaocts HRC 59...62. XBocToBUKHM KOHIIEBBIX HHCTpyMeHTOB, Kopmyca — HRC 30...40 en. MaCTpyMeHTHI
TIpH TIPUEMKE JOJDKHEI OBITH MOIBEPTHYTHI BCECTOPOHHEMY 0CMOTpPY. OHM He JJOJDKHBI UIMETh 3ayCEHIIEB, clieJioB kKopposnu. HenmdosanHbre qactn
TIOJDKHBI OBITH YHUCTO 00pa0OTaHBI U MPEAOXPAHEHBI OT KOPPO3UH.

Jlnst obnerdeHust ynaldeHHs CTPY)KKH CTpYXKEUHbIe KAHABKM JOJDKHBI OBITh YHCTBIMH M TJIAJKHMH. Y HHCTPYMEHTa CTPYXKY, KOTOpas
yaanseTcst TPyAHO, KaHaBKM JIOJDKHBI TTONHPOBaTh. LeHTpabHbIe OTBEPCTUS Y KOHIIEBOTO OTBEPCTHS JODKHBI OBITH THIATENbHO 0OpabGoTansl. s
OTBETCTBEHHOTO HHCTPYMEHTa (Pa3BEpTKH, NPOTSDKKH) IEHTPOBHIE OTBEPCTHS JOJDKHBI OBITh JOBENCHBI M JODKHBI OOS3aTENbHO HMETh
IpeNoXpaHUTEeNbHbIH KoHyc. OH HeoOXoauM BO M30eKaHHE NPUIHIAHHUS CTPYXKKH. MHCTpyMEHT pa3sMarHM4MBAeTCs TMOO B MAarHUTHOM IIATPOHE,
m00 B crienuanbHOH Karymke. [1IMoHOYHbIC KaHABKH JIOJDKHBI OBITh TIIATENBHO 00pabOTaHBI U MMETh PafNyC 3aKpyIIIeHHs B yroikax. OTcyTcTBHE
3aKpyIIeHUi B IpoIecce TePMOOOPAOOTKH — 9TO OCTPhIE YIIIBI, KOTOPBIE SBIIOTCS KOHIIEHTPATOPAaMU HANpsDKCHHH. B 3THX MecTaX IOSBISIOTCS
TpenmHbL. Bee mumndoBaHHbIe HOBEPXHOCTH HE TOJDKHBI HMETh YEPHOTHI, PXKABUMHBI U T.J. PexyIue KpOMKH JOJDKHEI OBITH OCTPO 3aTOUYEHEI, Oe3
3aBaloB M 3a3yOpuH. Ilepennue M 3ajHMe TOBEPXHOCTH JOJDKHBI YMCTO M Tnajko oruummdosanbl. C yaydIleHHeM KadecTBa IOBEPXHOCTH

6



HOBBIIIAIOTCA CTOMKOCTh MHCTpyMeHTa. IlocasouHble OTBEpCTHS HAcaJHBIX HHCTPYMEHTOB JOJDKHBI OBITh TOYHO M3TOTOBJICHBI M UMETh BBICOKOE
KauecTBO ITOBEPXHOCTH. J[JIs Mo AepKaHusl IPOM3BOACTBEHHON AUCIUILIMHEI TEXHUUECKIMH YCIOBUSIMU YCTAHOBICHBI OTKIOHCHHS Ha TabapuUTHBIC
pa3Mephbl HHCTPYMEHTa. DTU OTKIOHEHHS COOTBETCTBYIOT OTKJIOHEHHSIM Ha CBOOOAHBIE pa3Mepbl. KajIplil MOCTaBIAEMbI HHCTPYMEHT JIOJDKEH OBITh
cHa0OXKGH XOpOIIO BHIAMMBIMH 3HAKaMH KJICHMEHHs, COOTBETCTBYIOIIME MapKe 3aBOJA-U3TOTOBHTENS. MapKu pexyliero marepuana u
XapaKTePUCTHKU HMHCTpyMEHTa. I OTBETCTBEHHOTO HHCTPYMEHTA: NOIOSKH, Pe3LOBBIC TOJNIOBKH IS Hape3aHHS KOHHYECKHX KOJIEC, IPOTSHKKH
YKa3bIBAaCTCsl KJIACC UIIM CTENCHb TOYHOCTH, HOPSIKOBBIA HOMEP U roj Bbiycka. [lepen ynakoBKOil HHCTPYMEHT TILATEIBHO OYHILAIOT H IOKPBIBAIOT
COCTAaBOM, NPEJOXPAHSIOMIUM OT KOPpo3uH. MHCTPyMEHT 3aBOpauMBalOT B OymMary W KJIaayT B JCPEBSHHBIH sAMK. VIHCTPYMEHTHI IOBBILICHHON
TOYHOCTH: YepBSKH, (pe3bl, NoN0sKH, meBepsl. Kakaplil ymakoBbIBaeTCsS B OTAENbHYIO KOpoOKy. Ha kopoOKy HakiienBaeTcst 3THKETKA C yKa3aHHEM
JIAHHBIX O MHCTPyMEHTE (MOAYJIb, YUCIIO 3yObeB U T.J1.). B KOpoOKy 0keH ObITh BIIOXKEH ITACHOPT C YKa3aHHEM Pe3yJIbTaTOB H3MEPEHHs OTACIbHBIX
3JIEMEHTOB MHCTPYMEHTA. TeXHHYECKHE YCIOBHS Ha MHCTPYMEHT PEriaMEHTHPOBAHBI B OOIIECOIO3HBIX CTaHIAPTaX, YCTAHOBJICHbI HA OCHOBAHHU
TEXHHYECKUX BO3MOXKHOCTEH CIEMATH3UPOBAaHHBIX HHCTPYMEHTAIBHBIX 3aBOIOB. B MHCTpyMEHTaIbHBIX IieXaX TPeOOBAHHS K MHCTPYMEHTY MOTYT
OBITh IOBBIILIEHBI.

B 3aBUCHMOCTH OT Xapaktepa oOpabOTKH M TpeOOBaHUi, IPEABIBIIEMBIX K 00pabaTeiBaeMO 3aroToBKe, (hopMa, TOYHOCTh U YUCTOTA MOTYT
UMeTh JIOMHUHHpYIOIee 3HaueHue. Hampumep, Ipu OTAENOYHBIX ONEpalisxX: pa3BepThIBaHME, NPOTATHBAHUE, pe3bOOHape3aHue, 3y00o0paboTka,
3aTOYKa M JOBOAKA MHCTPYMEHTa. B 3THX cilydasx MPUXOAUTCS MITH Ha CHUKEHUE HPOM3BOJUTEIBHOCTH MM CTOMKOCTH C LIEIbI0 MAKCHMAJIbHOTO
YIOBIICTBOPEHHUs TPEOOBAHHH TEXHUYECKUX YCIOBHUiA. IIpu 0OZMPOYHBIX Omepaunysx ¢ 3THMH TPEOOBAHHSAMU HE CUMTAIOTCS. B 3THX yCIOBHSAX
3HAUCHHE MMeCT IPOU3BOAUTENIHHOCTh M CTOMKOCTh HHCTPYMEHTA. IIpobneme NPOM3BOAUTENPHOCTU IPU HPOSKTHPOBAHHH HHCTPYMEHTA
HEOOXO/IMMO YJIENATh NEPBOCTENICHHOE BHUMAHHE, T.K. OT 3TOr0 3aBUCHT CEOECTOMMOCTh M3TOTOBJICHHON MpPOAYKUMH. [IpOM3BOAMTENBHOCTH M
CTOMKOCTB PEXKYILEro HHCTPYMEHTA ONpeiessieTcss MHOTUMH (akTopamu. OCHOBHBIC U3 HUX:

1) BuI pexxyInero MaTepHana HHCTPYMEHTA;

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

3) 00BeM CTPYIKEUHBIX KAHABOK;

4) KOHCTPYKIIMOHHEIE ¥ TEOMETPHUYECKHE YICMEHTHI PeXKyIIeil 4acTy;

5) cTpy»KKO3aBHUBAaHHE U CTPYKKOJIOMaHHE;

6) OXJIaXICHUE HHCTPYMEHTA B IIPOLIECCE PE3aHusl.

Ot 5TUX (aKTOPOB 3aBUCUT BEIOOp pexknMa pe3aHus. [IX 3TUX (pakTopoB HaHOOJBIIYIO POJIb UTpaeT MaTepUal PEeXyIed 4acTH HHCTPYMEHTA.
TloBBllIEHHE CKOPOCTH PE3aHMs IPU IIEPEX0Je OT YIVICPOAUCTHIX CTajeil K OBICTPOPEXYIIUM M OT HHX K TBEPJABIM CIUIaBaM XapaKTepU3yercs
CJIE/IYIOLIMM COOTHOIIECHHEM (IIPUHUMAETCSI CKOPOCTh PE3aHKs YriepoaAnCThIX cTajiel 3a 1):1: 4,5 : (16...25).

Hukaxkoit npyroii ¢pakTop He MOKET KOHKYPHPOBATh C MATEPUATIOM PEXYIIEH YacTH B JeJie IIOBBIIICHNS IPOM3BOAUTEIHLHOCTH TPYHa.

MarmuHHOe BpeMsl TOUCHUS:

z n =z zD h

"5, t 100 s,

rJie Z — JUTMHA TIepeX0/a;

S — mogaua Mm/00;

N — 4Kciio 000POTOB B MUH.;
h — npumyck Ha 06paGoTky;
t — rinyOuna pe3anus;

V — CKOpOCTB pe3aHus;

D — nnamerp;

m

Z - mopmava Ha 3y0

Jlnst yMeHbIIeHHs MAIIMHHOTO BPEMEHH HEOOXOMMO YMEHBIIUTh JUHHY 1ipoxoja L, nuamerp D, npumnyck Ha 06pabotky h, nmubo ysenuuuts S
i Sz, 9uciio 3y0beB Z, CKOpocTh pe3anus V U IiyOHHY pe3aHus t myTeM IeNeHus Ha OTAENbHbIE yIaCTKH.

ITpu Besikoit 06paboTke pe3aHueM 00BEM CHSTHS NPEIbSBIISIETCS IPUITYCKOM. Hao cTpeMHTBCs K CHATHIO IIpHITycKa 3a 1 mpoxox. Ecim a1o He
BO3MOXHO, TO MOXHO HPMMEHHTh MHOTODPE3I[0BYIO HaJaJKy XOPOIIMX PE3IIOB, MOXKHO JOOUTHCS ITyTEM Pa3/EelCHHUs BCETO MPHIyCKa Ha JBE MU
0oJiee 9acTH CIUIONIHOTO, OTAEICHHOTO 3yObsSIMU OJHOTO M TOTO XK€ MHCTPYMEHTa. Pa3iimdHbIe TOJIOBKH ULl 00paboTku oTBepcTHid. ITocie BEIOOpa
TIIyOMHBI pe3aHus 3ajjada COCTOHMT B TOM, YTOOBI HaWBBEITOJHEEe 0OpabOTaTh,TO €CTh OCYLIECTBUTH CHATHE METalIa IPU YCIOBHH OOECIIEUCHUS
TpeOOBaHMIA 3a1aHUs TEXHUUECKUMH YCIOBHSMH B OTHOILICHUHM Ka4eCTBa M CTOMMOCTH 00padoTku. U3 Tpex dakTopos: riayOuHa, nogayda, CKOpocTb, t
OKa3bIBaeT HaMOOJNbIIEe BIMSHUE HA IOBHIIICHHE MPOM3BOJUTEIHFHOCTH, II0OITOMY HEOOXOIMMO B MEPBYIO OUepeb YCTAHOBHUTH IITyOWHY pe3aHus,
3aTeM IoJady, a yXKe 3aTeM YCTaHOBHTH CKOPOCTh pe3aHust. Yalne BCero Ul IMOBBIIICHUS MPOM3BOIUTEIHLHOCTH HCIIONB3YIOT CKOPOCTh PE3aHusl B
CBSI3H C TEM, 4TO NIIyOMHA pe3aHus U M0/ia4a BIMSIOT Ha MIEPOXOBATOCTh IIOBEPXHOCTH.

VBenuueHne MIMHBI AKTHBHON 9acTH PEXYIINX KPOMOK HHCTPYMEHTa, OHOBPEMEHHO YJaCTBYIOIINX B pabOTe U KOIUYECTBO HX NMPUBOIUT B
3HAYHUTENBHOW CTENEeHH K MOBBINICHUIO IPOM3BOJUTENHLHOCTH Tpyna. Kak mHokas3blBaeT HCTOpHS Pa3BUTHS HHCTPYMEHTAa, BCE IPOTPECCHBHEIC
HMHCTPYMEHTBI 00ECIICUHBAIOT BHICOKYIO TPOM3BOAUTEIBHOCTH OJarojapsi MCIONb30BAaHUIO OOJIBIIOTO KOIMYECTBA PEXKYIIMX KPOMOK HIIH 3yObeB,

OZIHOBPEMEHHO YYaCTBYIOIIHUX B Hpolecce pe3anus. C yBeInueHHEM YiciIa 3yObeB Ul MHOT03y0Oro HHCTPYMEHTA MOBBIIIACTCS Swin 11 YMEHBIIACTCS
BpeMmsi 00paboTku. [IpousBoautensHoCTh paboTsl B 20 pa3 Gonblie. [Ipu o6paboTke TpyHO 00pabaThiBaeMbIX MAaTEPHAIOB MPUXOIUTCS MIATH Ha
CHIDKEHHE PEeXYIINX, HO3TOMY IIPOU3BOANTEILHOCTE BO3MOXKHA C IPIMEHEHHEM HHCTPYMEHTA ¢ MaKCHMAaJIbHBIM YHCIIOM 3yObeB.

Tema 1.3 MaTepuansl, npUMeHsieMble JJIs1 PeKYLIIMX HHCTPYMEHTOB (JIEKIHUSI-THCKYycCHs — 2 Yac.)

Martepuaisl, IPUMEHSIEMBIE TSl H3TOTOBICHUS PEXKYIIUX HHCTPYMEHTOB

pa3iensioT Ha 3 GOJIBIINE TPYIIITBL:

1.Merammdyeckue pexyIiye MaTepuais (YrIepoanucTbie HHCTPYMEHTAIbHBIE CTAIM: TBEP/BIC CIUIABbI; JISTMPOBAHHbIE CTAIIN; OBICTPOPEXKYIIIHE
cTanm).

2.Hemerammndyeckne pexymiue Marepuaibl (€CTECTBEHHbIE M HCKYCCTBEHHBIE ajMasbl, aOpasWBHBIE MaTepUaibl, KOMIIO3HTHI,
MHHEPaTOKEPAMHUKA).

3.IIpoMekyTOUHBIE (METAJUIOKEpAMUYECKUE MaTepHaibl (KEPMETHI)).

ITo cpaBHEHMIO ¢ KOHCTPYKIMOHHBIMU MaTepHallaMH, K MaTepuanaM PeXyIero HHCTPYMEHTa MPENbsBISIOTCS Ooee BEICOKHE TPEOOBAHMSL.
OTO OOBSACHSETCS TEMH YCIOBHSIMH, B KOTOPBIX pabOTaeT MOBEPXHOCTh MHCTPYMEHTA B IIpoliecce pe3aHus. B mpomecce peszaHus Ha KOHTaKTHBIX
MOBEPXHOCTSIX MHCTPYMEHTA Pa3BHBAIOTCS BBICOKME KOHTAaKTHBIC HAMNPSDKEHHUS, crocoOHble mpesbimaTh B 100-200 pa3 yaenbHOe NaBlieHHWE B
OOBIYHBIX JeTaJIsIX MamuH. Pabouast MOBEpXHOCTh MHCTPYMEHTA MOJBEPTaeTcsi HHTEHCHBHOMY HarpeBaHHIO M M3HOCY. bonbioe kommdecTBo Teruia
KOHIIEHTPHUpYeTCs Ha pexymmx kpoMkax (t = 600-900 rpamycos, a mnHOrzma BbIme). IIpy Takux yCIOBHSAX IpOIECC pe3aHHs METaIOB MOXET
9 (EKTUBHO OCYIIECTBISITACS JIUIIb B TEX CIy4asx, €CIIM MaTepHal PeXyIIeid 4acTh MHCTpyMeHTa OyaeT obmagaTh OMNpeIeneHHBIM KOMILUIEKCOM
(u3MKO-MEXaHNYECKNX CBOHCTB. OCHOBHBIMU MOKA3aTENISIMH, O KOTOPBIM, OCYIIECTBIISIETCS KAY€CTBO MHCTPYMEHTAIBHBIX MaTE€PHAJIOB SIBIISIOTCS:

- TBEPJOCTB;

- IPOYHOCTB TIPH CXKATUH H CTHOE;

- yZlapHasi BS3KOCTb;

- KPaCHOCTOHKOCTb;

- TopsT9as TBEPJOCTh;

- CIIMTAEeMOCTh;

- TEIIONPOBOJAHOCTh



- I3HOCOCTOHKOCTb;

- 00pabaTHIBaEMOCTH;

- CTOMMOCTb.

TBepocTh — OAMH M3 Hambolee BaXHBIX MokaszaTened. C BO3pacTaHHMEM TBEPAOCTH PEXYINEH YacTH MOBHIIAETCS €r0 M3HOCOCTOHKOCT.
HucTpyMeHTaNbHBIE MaTEePHAIIBI HMEIOT BEICOKYIO TBEPAOCTb, Iydlle IUIH(YIOTCS U COXPAHSAIOT 3TY TBEPAOCTh IPH BBHICOKUX CKOPOCTSAX PE3aHUS.
YeM BblIIIIE TBEPAOCTh HHCTPYMEHTAILHOTO MaTepUaa, TEM MEHbIIE BIUSHAE OKAa3bIBACT CKOPOCTh PE3aHMS HA CTOMKOCTh HHCTPYMEHTA.

Tab6auia 1. TBepAOCT HHCTPYMEHTAIBHBIX MaTepuajoB o Pokseny

HRA 79 -89 OBICTPOPEIKYIIINE
HRA 87-92 TBEPJIbIC CILIABbI
HRA 93 MHHEpPAJIOKEPaMHKa

KpacHocTolikocTb 1 ropsdas TBEpAOCTh XapaKTEPU3YIOT 2 BaKHEHIIMX [TOKA3aTeNsl KauecTBa MHCTPYMEHTAIbHOIO MaTepUaa:
1. JlomycTUMYIO CKOPOCTb PE3aHHUsL.
2. M3HOCOYCTOHYHMBOCTH B FOpPSII€M COCTOSHUU
Tabauua 2 Temmneparypa KpaCHOCTBHKOCTH

YriepoaucTbie HHCTPYMEHTAIbHbIC CTaIN 275°
JlernpoBaHHBIC HHCTPYMEHTAJIbHBIC CTAIIH 350°
Brictpopexymue cramu 600°
TBepable CIIaBbI 700° —900°
Musepanokepamuka 1200°

HRC

200 400 600 7o

Puc. 1. 3aBUCMMOCTb TBEPIOCTH OT TEMIIEPATYPbI

IIpo4yHOCTH MHCTPYMEHTANIBHOIO MaTepHana OKa3blBaeT BIMSHHE Ha CTOMKOCTb PEXYIIEro HMHCTpyMeHTa. HemocTaTouyHass HpOYHOCTH
TPUBOJUT K MPEXAEBPEMEHHOMY Pa3pyIICHHIO 10 HACTYIUICHUs M3HOCA, OCOOEHHO [T MHCTPYMEHTOB OOJIBIIOrO CEYEHHs WM TOHKOTO JIS3BHS, a
TaKoKe I MHCTPYMEHTa, paboTalOIero Mpy 60IbIINX JUHAMHYIECKUX Harpy3Kax.

Tepmuyeckue CBOMCTBA OKa3bIBAIOT ONpPEAENCHHOE BIMAHME Ha IIPOLECC pe3aHHs MeTauioB. K HHM OTHOCATCS: TEILIONPOBOJHOCTD,
TEMI0EMKOCTh, KOI(OHUIMEHT TEIUIOBOTO pacimpenus. TermonpoBoIHOCTh

ITpo4yHOCTH MHCTPYMEHTANIBHOIO MaTepHajla OKa3blBaeT BIMSHUE Ha CTOMKOCTh PEXYIIEro HMHCTpyMeHTa. HemocTaTouHas HpOYHOCTH
IPUBOJUT K MPEKAECBPEMEHHOMY Pa3pyLICHUIO 10 HACTYIUIEHUS M3HOCA, OCOOCHHO AJI1 HHCTPYMEHTOB OOJIBLIOTO CEYEHHs MM TOHKOTO Je3BHS, a
TaKKe JUI HHCTPYMEHTA, pabOoTaoIIero NPy OOJBINNX JMHAMIYECKUX Harpy3Kax.

TepMudeckne CBOMCTBA OKa3bIBAIOT OINpEJENCHHOE BIMSHME HA TPOLECC pe3aHus MeTauioB. K HMM OTHOCATCS: TEIUIONpPOBOIHOCTB,
TEIIOEMKOCTh, KOO()(UIMEHT TEIUI0BOrO pacumpeHus. TermmonpoBoaHocTs BaxHa. OT Hee 3aBUCUT KOJIMYECTBO TEILUIOTHI, PACTIPECIAEMON MEKIY
PEXYIINM HHCTPYMEHTOM, 00pabaThIBaeMOi JETallbl0 U CTPYKKOH. UeM BBINIE TEITOMPOBOJHOCTh WHCTPYMEHTAIBHOTO MaTepHana, TeM JydIre
OTBOJIUTCS TETUIO OT PEXYIINX KPOMOK HHCTPYMEHTA, TEM MEHBIIIE OITACHOCTH 00pa30BaHMsI MUKPOTPEIINH IPU HaTlaiKke 1 3aKalike.

KoaduuueHT TermmoBoro pacumpeHus OKasblBaeT CyIIECTBCHHOE BIMSHIE Ha KaUeCTBO HAMaiku IacTHHOK. Ecin koadduiment Temnosoro
pacIMpeHus AepKaBKU M PeXKYINEH INIACTHHKY OTIMYAIOTCS, TO BO3JIE HAMAHKHN OKa3bIBAIOTCS, KOTOPBIE IPUBOAAT K MUKPOTPEIINHAM, a HHOT/Ia U K
paspyIIeHnIo.

CumaeMocTs — 3TO CHOCOOHOCTH PEXYIIEro MaTepuaia CBapHBaThCsS C YacTUIAMU oOpabaThIBaeMOro MaTepuana MoJ AeHCTBHEM BBICOKHX
TEMIIEpaTyp W yAENbHBIX JaBieHuil. CIMITaeMoCTh NPHBOAWT K YXYJIIICHHIO 00pabaThiBaeMOH ITOBEPXHOCTH, IIOBBINIAECTCS TEMIIEpaTypa u
CHIDKAETCS CTOMKOCTh MHCTPYMEHTa. B mporiecce pe3annst 3aJiHIe 1 TIepeiHNE TIOBEPXHOCTH TTOABEPTalOTCA MHTEHCHBHOMY M3HoCy. Iox nefictBrem
u3MeHsieTcs popMa U pa3Mepbl KpOMOK. UeM MeHbIIle CHAITMBAETCs, TEM BBIIIE Ka4eCTBO.

Texuonornanocts. O6padbaTeiBaeMocTb. CTOHKOCTS.

VraepoaucTbie HHCTPYMEHTATBHEIE CTaIN

BricokokauectBennsle cramu [OCT1435-74

Mapxn: V7A, V8A, Y8I'A, Y9A, V10A, VI1A, V12A, VI3A

UYem Ooiblle yriepoaa B yIIepOAUCTON MHCTPYMEHTAIBHON cTamy, TeM xpymde crainb. Camas xpynkas — Y13A. C MeHbIINM cofepKaHueM
00J1a1al0T MEHbIIEH TBEPIOCTHIO. Y JapHBI HHCTPYMEHT M3TOTABIMBAIOT C MEHBIINM COZiepKaHueM yriepona: Y8A, YOA. HanuibHUKH, METUUKH,
cBepra (0e3 yapHBIX Harpy30K) M3rOTaBIMBAIOT U3 CTANM ¢ OOJBIIMM COJEp)KaHueM yriepoaa. HanmmsHuKky n3roTaBamBarotr u3 cram Y13A.

I'OCTom npemycmotpero 10 mapok. HanGonee gacto npumensitorest cramm 11XB 11 H3roTOBICHNS. METYUKOB M AP. PEXKYIIUX HHCTPYMEHTOB
¢ ceuenueM 10 30 mm. 3akanuBaercs B ropsunx cpepax. Cranp 9XC mUpoko MPUMEHSETCs PU U3TOTOBJICHUU CBEPII, Pa3BEPTOK, (pe3, METYHKOB,
mramek. Onrako 9XC MeeT NOBBIIEHHYIO YyBCTBUTEIFHOCTh K 00€3YTIICPOKNBAHUIO, YTO HEOOXOIMMO YyUHTHIBATh PH TEPMUUECKON 00paboTKe.

Xpomo-donbppamo-maprannessie  craam — XBI'. 13 3Toii cramy M3roTaBIMBalOT MHCTPYMEHTHI OOJNBIION JUTHHBI, HEOOJBIIOTO CEUEHHS:
MPOTSDKKHU, Pa3BEPTKH, cBepia. CTanb He CKIOHHA K MOBOAKE mpH TepMoodpabotke. d / | — neGombiias Bemmanna, T.€. d<| Bo MHOTO pas.

XBCT — crans npumensercs nHoraa. Texuuueckue ycaoBusi Ha npueMKy pernamentuposansl 'OCTom. KpacHocTolikocTs = 325 rpamycos.

JlernpoBaHHEIE MHCTPYMEHTAIBHBIC CTAH TPUMEHSIOTCS JUIS M3TOTOBJICHHS WHCTPYMEHTOB, PabOTaONIMX BPYYHYIO, JIMOO C HEBBICOKMMH
CKOPOCTSIMU PE3aHUsL.

JlernpoBaHHBIC HHCTPYMEHTAIBHBIE CTAITH

JlernpoBaHHbIE HHCTPYMEHTAJIBHBIE CTAJIH MOXKHO Pa3/ICNUTh Ha 2 TPYIIIIBI:

1) cranu HerTyOOKO# MPOKATHBAEMOCTH;

2)  cranu riryGoKo MPOKaIMBAeCMOTH.

I'OCTom npemycmotpero 10 mapok. Hanbonee gacto nmpumenstorest cramm 11XB 1t H3roTOBICHNS] METYHKOB | JIP. PEXKYIIUX HHCTPYMEHTOB
¢ ceuenueM 10 30 mm. 3akanuBaercs B ropsunx cpepax. Cranp 9XC mUpoKo MPUMEHSETCs PU U3TOTOBJICHUU CBEPII, Pa3BEPTOK, (pe3, METYHKOB,
mramek. Onnrako 9XC MeeT NOBBIIEHHYIO YyBCTBUTEIFHOCTh K 00€3YTIICPOKNBAHUIO, YTO HEOOXOIMMO YyUHTHIBATh PH TEPMUUECKON 00paboTKe.

Xpomo-Bonbdpamo-mapranneBsie  ctanu — XBI'. M3 3Toif cTanm M3rotaBiIMBarOT MHCTPYMEHTBI OOJBINOH JUTHHBI, HEOOJBIIOTO CEYEHHS:
HPOTSDKKH, pa3BepTKH, cBepia. Crajp He CKIOHHA K IIOBOZIKE TIpH Tepmoobpabotke. d / | — Hebombmias BennunHa, T.¢. d<l Bo MHOrO pas.

JlernpoBaHHbBIC MHCTPYMEHTAIBHBIC CTAJH TPUMEHSIOTCS JUIS M3TOTOBJICHHS MHCTPYMEHTOB, pabOTAOMIMX BPYYHYIO, JIMOO C HEBBICOKUMH
CKOPOCTSIMU PE3aHusl.

BricTpopexymue HHCTpyMEHTAIbHBIC CTAIIH

XpoMo-BOb(ppPaMOBBIE CTATU C COACp)KaHHeM Bonb(pama >6% u xpoma or 3,8% 10 5% nNpHUHATO Ha3bIBATH OBICTPOPEXYIIMMH. P —

opicTpopexyine. KpacHOCTOMKOCTh OBICTPOPEXKYIINX HHCTPYMEHTAIBHBIX cTaneid mocturaet 600...650 rpaaycoB, MOITOMY HHCTPYMEHTEL,
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M3TOTOBJICHHBIC U3 3TOM CTANM MOTYT pabOTaTh C MOBBILICHHBIMU CKOpPOCTAMHU. OHH HaXO#AT HauOoJbllee IPUMEHEHNE U3 Beex craneil. Hanbomee
OCHOBHOI HHCTPYMEHT H3rOTaBIMBAIOT U3 OBICTPOPEIKYIINX HHCTPYMEHTAIBHBIX CTAICH.

BricTpopexyIine HHCTPYMEHTaIbHBIE CTAIH TOJPA3/ENIET Ha 2 IPYMIIbL:

1.cTa HOpMaJIbHOH NPOM3BOUTENBHOCTH;

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

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

2 rpynmna (CTaju MOBBILIEHHOH POU3BOAUTEIBHOCTH):

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

- BOJIb(hpamo-BaHagieBbie kodansToBbie: P18K5D2, P10K5S®2, P10KSDS

- 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.

Mo pexyuum coiictBam P6MS5 Onuska k P18, HO OHa CKIIOHHA K 00€3yIIIEpOXKHBAHUIO ¢ HATMYHEM OOJIBLIOrO KoJInYecTBa KobanpTa. POM3
MeHbIIIe 00e3yTIIepoKUBaeTCsl U HaXOAUT OoJbIliee IPHIMEHEHNUE, YeM IepBast.

Crany HOBBIILICHHOH MPOU3BOJUTEIBHOCTU NIPUMEHSIOTCS 3HAUMTENIbHO peke. OHU NpeHa3HAuYeHbI 111 PabOoThl B CIIEHU(DHIECKHX yCIOBUSX.
JlerupoBaHue BaHaaMs IO3BOJIAET IIOJIYYUTh BBICOKYIO KPACHOCTOMKOCTh M HM3HOCOCTOMKOCTb. Y HEKOTOpPBIX BaHAIMEBBIX CTaJled BBbILLIE
KpacHOCTOHKOCTs Ha 10...25 rpamycoB. Ho 3TO 3aBHCHT OT NpaBHJIBHOIO BeIeHHUs Iponecca o0paboTku. K TeXHOIOrHYecKMM HEeIOCTaTKaM
BOJIb(paMo-BaHAAUEBBIX CTAJlel OTHOCATCS: Xyauwas uuirpyeMocTh o cpaBHeHHIO ¢ P18 u ponbdhpamo-kobansToBeiX cTaneii. [Ipu BeIOOpe Mapku
CTaJIi P U3TOTOBJICHUH PEXKYLIEr0 HHCTPYMEHTA HEOOXOAUMO YUUTBIBATh, YTO OHH 00ECIICUHBAIOT yITyUIlIeHHe MEXaHHIecKoii oopadortku B 1,5...3
pasa, oHH (G PEKTUBHEI B TeX CIy4asX KOrja NPHXOJHUTCS CHUMATh OONbIIe CTPYXKKH. IIpu MenKoil cTpyxke oHH He () ()eKTUBHBL.

BBenenne B coCTaB OBICTPOPEXYLIMX CTayieil KoOajabTa MO3BIMIO IOBBICHTH TEIUIONPOBOAHOCT U CONPOTHUBIECHHE ILIACTUYECKON
nedopmanuu. IloBpiaer TBepaocTh crtamd. Hemocratok — xymmas unutndyeMocTs mo cpaBHeHHIO ¢ P18. DddekTHBHOCTh MpHUMEHEHHs
KOOAJIBbTOBBIX CTaJeli 3aBHCHT OT:

1) kauecTBa TepMOOOPAOOTKH;

2)  BBIIEP)KMBAHHS PSKUMOB 3aTOUKH U JIOBOIKH.

VIX peKkoMeHayeTCs! IPUMEHAT 11 H3TOTOBIICHNS] HHCTPYMETOB, IIPEeAHAa3HAYeHHBIX 111 00paOOTKH HEPIKABEIOIINX, KAPOIPOHBIX THTAHOBBIX
CITaBOB B YCIIOBHSIX HEIIPEPBHIBHOTO PE3aHHsI, BUOPALMH U IIOXOT0 OXJIAXKJCHHS.

Bosbhpamo-BaHaaneBo-KOOATBTOBBIE CTAMH MPUMEHSIOTCS HpH 00paboTke TpyAHOOOpabaTeiBAEMOro MarepHana, TOYCHHH ayCTeHHTHBIX
cTajeif, a TakKe IpH 00pabOTKe KAaPOIPOUYHBIX M HEPHKABEIOMINX CTaJIeH.

Bynymiee npuHaUISKHT OBICTPOPEXKYIIHM cTaysiM. CyIIeCTBYeT IIBEACKMH METOZ MOJIydeHHUs cTamd. [ImaBsaT cTayib cpeny aproHa, a IoToM
PaCMBUIAIOT U IMOJNYYAl0T MOPOIIOK, €ro 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 TBepabIe CIIaBBI MOXKHO 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 CcruiaBel pabOTAlOT ¢ BbICOKMMH Temreparypamu pesanus (800...900 rpamycoB) u, Kak MpaBmio, oHH Ooiee dPHEKTHBHBI MO
CPaBHEHMIO C OBICTPOPEXYIIMMH CTAISIMHU, T.K. IPH MPAaBWIBHON JKCIUIyaTallUd MOXHO obecrieunth MeHbIMIT pacxox BKTK. MsrorasnmBarorcs
TBEPJIbIE CIUIABBI U3 MEIIKO3EPHUCTHIX TBEPBIX MOPOMKoB. OHH HCHOJIB3YIOT COUYETaHNEe KapOUIOB, THTAaHA, BOJIb(pama, TaHTalIa ¥ METAJUTHYECKOTO
kobanbTa. TBepable CIUIaBbl He NPHHUMAIOT 3aKalKK M HMOYTH HE TEpSIOT TBEPAOCTU B IPOIECCe Pe3aHMs MpU paboTe ¢ GOIBIIUMHU CKOPOCTSIMHU.
TBepabIe CIUTaBBI IPUMEHSIOTCS B BHIE INIACTHHOK, KOTOPBIE KPEISTCS Ha JIepyKaBKaX HHCTPYMEHTA.

VIMeroTcs 1eNbHbIe TBEPAOCIUIABHbIE HHCTPYMEHTHI. [Ipon3BoanTensHoCTs 10 10 pa3 BhImle, 4eM y OOBIYHBIX HAIAHHBIX HHCTPYMEHTOB.

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

KapOupl THTaHa MMEIOT BBICOKYIO TBEPAOCTh U M3HOCOCTOMKOCTh. [1oaTomy BTK cruiaBsl ciemyer npuMeHsTh pu 00paboTKe MaTepHaos,
JIAFOIINX CBUBIIYIOCS CTPYKKY (CTalb | JIp.).

BTTK cmiaBsl NPHMEHSIOTCS B OCHOBHOM JUISL YCIOBHH 0OpaOOTKH, Ui CHATHS OonbIoi cTpyxkH. IIpumensiorcs pexko. Uem Oombime
KobanbTa, TeM oH Bszue. Ecte BK3 u BK15.

BK3 paboTaeT ¢ BEICOKMMHU CKOPOCTAMH 0€3 TMHaMHuIecKuX Harpy3ok. BK15 — npu qnuHaMnaecknx Harpyskax (MOKOBKH, OTJIHBKH).

T5K10: TiC — 5%; Ko — 10%; 85% - BC. Ilocnentee BpeMsi HayqHbIE YUPESKIACHHUS 3aHUMAINCH YIYUIICHHEM CBOMCTB TBEpIbIX CIUIaBOB. B
cBsi3u ¢ 5tuM nosisuiuch BK10M; BK100OM; OM — oco6o menkoe 3epHo. M — MeJKoe 3epHO; UMeeT OoJiee TUIOTHYIO CTPYKTYpY U Ooliee BBICOKUE
peXyIIue CBOKWCTBA.

ITo ISO Bce TBep/BIE CTUIABBI B 3aBUCUMOCTH OT 00pabOTKM MaTepHala U BHJIa CTPYXKKH pa3jIeleHbl Ha 3 TPYIIIBI:

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

K — 2 rpymma. OTHocsTCsl cIuiaBbl 11 oOpaOOTKH MaTephaloB, MAIONIMX HPEPHIBUCTYIO IPOOIEHYIO CTPYKKY (Cepblii YyryH, I[BETHBIC
METaJlIbI).

M — 3 rpymna. CrooJa OTHOCSTCS CIUIaBBI, TpeIHAa3HAueHHbIE Ui 00pabOTKM TpyAHOOOpabaThIBaeMbIX MAaTEPHAIOB (KapOIpPOYHBIX
HEP)KaBEIOIIMX CTAJCH, YYTYHOB).

IpyTku NpUHATO OKPAIIMBATh B pasHble 1BeTa: P — cunwmii net, K — kpacHbli, M — sxenThIi.

Kepamuueckue TBep/ble MaTepHAIIBI

B 1932 roxy B Jlenunrpane Ha ¢paphopoBoM 3aBoje NPHMEHEHBI pe3lbl U3 KOPYHIA I KepaMHYecKHx nonygadpukaros. B 1939 roay B
ToMcke OBLTH C/IeNIaHBI TOBITKY 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 ex. DOtor matepuan coxpamnser pexymue cBoiictBa mpu T=1200
rpamycoB. [IpumensieTcst Ui H3rOTOBJICHUS HHCTPYMEHTa, paboTarOIIEero MpH BEICOKMX CKOPOCTAX pe3aHus 6e3 yaapa.

W3roTaBnuBaloT KepaMUIECKUe IIIACTHHKH ABYMsI METOJAMH:

1. l'opsiuee muThe O] JaBICHUEM (LUTMKEPHBIN METON).

2. IIpeccoBanue MOPOIIKOB.

1. Ilpu mepBoii Tex. cXeMe IMOArOT. HMCXOJ. IMOPOIIKOB MPOU3BOAAT B ILIAPOBOM MenmbHHUIE. [IpoM3BOAAT CTajdbHBIMH Inapamu. I[lpu
HocieyoneM TpasieHuu nopoika 3...10% pacrsopom (HCI B Boge). Iopsidee nuTbe 00pasioB MPOU3BOMIT CIEYIOMIEM OOpa3oM: MOPOIIOK,
HarpeTbiid 10 300 u oxnaxieHHsld 10 150 B pacruiaBieHHyro cBsizyrolyto maccy npu T=80...90. B cocras cBssyromeit Maccbl BXOIUT 94%
napaduHa U 6% IUENMHOro Bocka. IlodydeHHYI0 MacCy CMEIIMBAIOT M IIOMYy4YaloT HUIMKep (IMTeiiHylo Maccy). DTy MacCy IOABEpPraroT
BaKyyMHPOBAHHIO, 3JIMBAIOT B CTAKaH JIUTCHHOTO aBTOMAaTa U MPOU3BOJIAT IO AaBJICHHEM 5...8 aTM. Y jaeHue CBA3KM NMPOM3BOAAT B 2 stama. Ha 1-
M dTane 00pa3sibl MOMEINAOT B CYLIMIBHBIN IKkad, rae BeiaepxuBatorT npu T=900...1100. OxoHyaTenpHOE CIEKaHHe IUIACTHH HPOHM3BOIAT IPH
T=1720.

2. Bropas Tex. cxeMa 3aKIIOYaeTcsl B CIEMYIOIIEM: HONyYeHHBIC HCXOIHBIC IMOPOIIKH CMEIIMBAIOT ¢ IutacTudukaropoM (4...5% pactBop
Kaydyka B OCH3HHE), HOTOM MOPOIIOK BhinepxkuBatoT npu T=100. IIpeccoBanue miacTHH MPOM3BOAUTCS HA TUAPOINpPECCAX C YACTbHBIM JaBICHHEM



700...800. [anee mnpowmsBomurcs cymka npu T=100...110. BpicymieHHble IJIaCTUHKH IMOABEPralOTCS MPEABAPUTENBHON HUTH(OBKE, MOTOM
crekaroress pu T=1700...1760. B pe3ynpTare criekaHus ycaJaKa IIIaCTHH COCTaBIIeT 10 25%.

Croco0 ropsuero JIUThs UMEET Psil IPEHMMYIIECTB Mepe]] IpeccoBaHieM: obecreunBaeTcs 6o1ee OAHOPOIHAS CTPYKTYpa TOTOBOTO MPOJYKTa,
T.K. OTCYTCTBYIOT 100aBOYHBIC HANPsDKEHHs. [[pON3BOANTEIFHOCT PH OTIMBKE BBIIIC YEM IPU PECCOBAHUH.

Kepamudeckue MaTepuaibl, UMesl BRICOKYIO TBEPAOCTb, 00Iaal0T 3HAYMTEILHOH XPYHNKOCTBIO, HIPHMEHSIOTCS IMPH YHCTOBOM TOYEHHH, HO
MHOTZIA I YUCTOBOTO (hpe3epoBaHMsL.

MeraiokepaMUUeCKHe PeXyYIIE MaTepHaIbl

JleHIuTHOCTD ¥ JOPOTOBH3HA JIETHPYIOIIUX JJIEMEHTOB TBEPABIX CIUIABOB U HHU3KAasl MEXaHHYECKasi TBEPIOCTh MHHEPAIOKEPaMHKH IIPUBEIIO K
co3JaHMI0 OoJiee NELIEBBIX PEXYLIMX MaTepuaioB, TPeOYyIOMNX MEHbIIE pacxoia Boib(ppama, kobaibra, THTaHA. OJHUMM U3 TAKUX MaTepUajoB
SIBJISIFOTCSL METAJUIOKEPAMHUUYECKUe MaTepuaibl. X MOXKHO pa3OuTh Ha 2 IPYIIIbL:

1. Kepwmersl, cocTosIMEe U3 OCHOBHOTO JJIEMEHTA OKHCH aJIOMHHHS U MeTaJUIMdeckue cBsi3kH (He Oomee 10%), mHaue MexaHHYecKue
CBOWCTBA PE3KO CHIKAIOTCS.

2. OkcuaHo-kapOuaHas kepamuka. OKHCh aTIOMUHUS U KapOUIbl TYrOIUIABKHX METAUIOB (BOIb(paMm, TUTaH). MexaHHYeCKHe CBOWCTBA HE
YXYAIAIOTCS, COXPAHACTCS KPACHOCTOMKOCTD U TEIIOCTOHKOCTS.

ITpumeHsieTcs P HENPEPbIBHOM IOJIyYHCTOBOM M YHCTOBOM TOYECHUM CTalH, YyTYHOB, IPH PacTauMBaHUH, TOKapHO-KOIIMPOBAIBHOIT paboTe,
4UCTOBOM (ppe3epoBaHuu. KepMeTbl He 3aMEHSIOT TBEpJble CIUIABbI, OHM HMEIOT CBOIO CIICLHAlIbHYI0 00JacTh npuMeHeHus. [IpeumyiiecTBo
KEpMETOB, II0 CPaBHEHUIO C TBEPABIMH CIUIaBAMH HPOSBILSIETCS MpU 00pabOTKe CTaM U YYryHOB IIPH BBICOKHX CKOPOCTSX pe3aHHs U 0OpaboTke
BBICOKOIPOYHBIX CTAJICH.

Tema 1.4 OcHOBHBIEC IPHHIUIIBI OCTPOEHHS KOHCTPYKIUH PEKYIIUX HHCTPYMEHTOB (JIEKIHUS-THCKYCCUS —

2 gac.)

Msuoroobpa3ue MeTofoB 00pabOTKH MaTepHaloB HA MPEANPUATHIX TPeOyIOT OOIBIIOro pa3HOOOpasws TUIOB HHCTpyMeHTa. OcoOeHHO
MHOTOUHCJICH THIIaK MHCTPyMEHTa JUIsl 00paOOTKH AeTaliell pe3aHueM. B mpakTuke BCTpeuyaroTest pasHOOOpasHble BHIBI HHCTpyMeHTOB. HecMoTps
Ha M300MIMe U crienuduIecKiHe 0COOCHHOCTH, PEXKYIIHE HHCTPYMEHTBI HMEIOT OONBIIOE KOJIMYECTBO OOIIMX KOHCTPYKTHBHBIX U F€OMETPHYECKUX
JJIeMeHTOB. ENWHCTBO reoMerpun oOYCIOBIEHO SJUHCTBOM 3aKOHOB B pe3Ke METAJUIOB. BrlneneHne oOIMX KOHCTPYKTHBHBIX DJIEMEHTOB IS
Ka)KI0TO MHCTPYMEHTA, aHAIN3 UX C YIETOM 3aKOHOB Pe3aHHs MO3BOJISIET IPU MPOSKTUPOBAHHU NPABIIIBHO BHIOPATh MX BEIWYMHBI H TEM CAMBIM
obecreunTh Te TPEOOBAHMUSI, KOTOPBIE MPEABABILIIOTCS K PEXKYLIEMY HHCTPYMEHTY. Kaxaplii pexyIinit HHCTpyMEHT obnasaeTr aABymst (hakTopamu:

1. cpesaer JIMIIHUN METAILT C 3arOTOBKH (C IPHITYyCKOM Ha 00paboTKY);

2. ohopmirsieT 0OpabaThIBaEMyO IIOBEPXHOCTb, T.€. 00ECTIEYNBAET NPABHIIBHOCTD ()OPM, TOYHOCTH PA3MEPOB M 33[aHHYIO IIEPOXOBATOCTb.

CnenoBartesibHO, MHCTPYMEHT COCTOMT Kak Obl U3 JIBYX YacTeil:

1. nnst npenBapuTensHOit 00padoTKy;

2. OKOHYATENbHAs, T.€. KaJIMOpyroImast.

JI100bIME YACTAMHU PEXYIIET0 HHCTPYMEHTA: pexyllas, KaauOpyromas. Y OJHHX HHCTPYMCHTOB 3TH 4YacTH PE3KO BBIPAKCHBI: CBEpIa,
Pa3BEPTKHU, 3CHKEPA, METYUKH. Y HEKOTOPBIX MHCTPYMEHTOB PEXKyIlas M KaIuOpyrolas 4acTh IpeCTaBisieT 0aHO ueoe. C TOUKM 3pCHUS YCIOBUS
pe3aHus TaKHe YCIOBUS MEHEe COBEpIICHHBI, T.K. OHM MOTYT pabOoTaTh MM KaK YEpPHOBBIE WM TOJIBKO YHCTOBBIC. Kajkmas cocTaBisiolas 4acTb
MHCTPYMEHTA BKJIIOYACT PsiJi KOHCTPYKTHBHBIX HHCTPYMEHTOB, IIPEHA3HAYCHHBIX JUIS OJHOH MM HECKOJIBKUX ONpPECICHHBIX (QyHKIHUH B Iporecce
00paboTKU pe3aHueM.

K OCHOBHBIM KOHCTPYKTHBHBIM JICMEHTAaM OTHOCST:

1) 3yObs, HecylHe Ha ceOe PeKyILUE IIEMEHTBI;

2) KaHaBKH, IPEAHA3HAYCHHbIC I PA3PYLICHUS U YIaICHHS CTPYXKKH;

3) KaHAIIBI IS OXJTXKICHUS;

4) >neMeHTHI KperIeHUd HHCTPYMEHTA.

OneMeHTh 0a3 NpH HM3TOTOBJICHHM, KOHTPOIS M IIEPETOYKAX HHCTpyMeHTa. ['eoMeTpusi peXyIMX MHCTPYMEHTOB pasfielsieTcs Ha:
TeoMETPHUYECKYI0 (POpMY HHCTPYMEHTA, TEOMETPHIECKHE apaMeTPhl PEXKYIHX dIEMEHTOB.

T'eoMeTprdeckas GopMa 3aBHCHT OT THITA MHCTPYMEHTA, a TEOMETPHS PEKYIIHX SIEMEHTOB XapaKTepH3yeTcsl epeTHIM YoM 7 , TIaBHEIM

sagunm & | BemomoratenbHeM 3amHuM yraoM &, yriom B mmane ¥, yriooM HakioHa pexylmeil KpOMKH A u 1.1. OCHOBHYIO pOJIb B IpoIecce
paboThl MMeeT PeXyIU KIHH ¢ PeKyIHMH KpoMkamu. OH o0pa3oBaH ABYMs IOBEPXHOCTSIMH: IepeJHEH IMOBEPXHOCTBIO, 10 KOTOPOH CXOOUT
CTpy)XKa M 3aJHeH, oOpamIieHHOW B Tpolecce pe3aHnmst K oOpadaTeIBaeMOl MOBEpXHOCTH. M3 MoBepXHOCTEH, MPUMEHSAEMBIX I O(QOPMIECHHS
PEXYIMIUX KPOMOK, OCHOBHBIMH SIBIISIIOTCS IIJIOCKOCTHU, MOBEPXHOCTH BpAIleHHs, BUHTOBBIE ITOBEPXHOCTH. [10BEpXHOCTH BpallleHUs] BCTPEUalOTCs B
Tpex ocsX:

1) ¢ obpasyromeil, mapaienbHOi ocH BpaueHus (Gpesbl, pa3BepTKH);

2) ¢ obpasyroleil IpsMOii, HAKIIOHEHHOM MOJ] YIJIOM K OCH BPAILEHHs: YIIIOBbIe (pe3bl, KOHNYECKHE Pa3BEPTKH;

3) kpuBonuHeliHbIe 00pasyomme: GpacoHHbIE pe3iibl, pacoHHbIE PPE3bI.

BUHTOBBIE NOBEPXHOCTH 3aHUMAIOT OIHO W3 BAKHBIX MECT NIPH KOHCTPYKIMH PEXYIIEro HHCTpyMeHTa. JI1 MHOTHX HHCTPYMEHTOB
MOBEPXHOCTh HCIIOJIb30BAaHA B KauecTBE OCHOBBI Ui 0Opa3oBanusi Mpoduiisi (pe3pOOHApEe3HON HHCTPYMEHT, depBsiunble (pesbl). B HekoTOphIX
HMHCTPYMEHTAX BUHTOBAsI IIOBEPXHOCTh IpeHAa3HAYEHA IS IOTy4IeHHUs XOPOIIEro IepeIHero yIia i COXpaHeHHs PeXyIel YacTH MOcIe IepeTOUKH.

Pacrionoxenne 3yObeB HHCTPYMEHTa yBEIMUMBAET PABHOMEPHOCT Pe3aHMs OnaroJapsi MOCTEIIEHHOMY BXOJy M BBIXOJy B 00pabaThIBacMyro
NoBepXHOCTh. CrIOCOOCTBYET JTydIieMy 0O0pa30BaHUIO U OTBOIY CTPYXKH ((hpe3bl ¢ BAHTOBBIMH 3yObsiMHU, pa3BepTKH). Pacnonoxkenue npoduist mo
BHUHTOBOH IIOBEPXHOCTH KaK Yy KPYITBIX (h)aCOHHBIX PE3LOB JaeT BO3MOXHOCTH IMONYYUTh 3aIHUH yrol Ha HEONAarONPHATHBIX y4YacTKaX, 4TO
HCKIJIFOYEHO TIPU KOJIBIIEBOM pacronokeHnn npoduis. OcoOyro poib MIparoT BUHTOBBIE OBEPXHOCTH MPH OQOPMIICHHN OOKOBBIX MOBEPXHOCTEH
3yObeB, 3yOOpE3HBIX JI0JI0SKOB, YEPBIYHBIX 3yOOPE3HBIX (pe3, pe3LOBLIX royIoBOK. [l Hape3aHus Gpe3 ¢ Kp. 3yObsiMU COOMIOAAIOT JIBA YCIOBUSL:

1) GokoBBIE pEXyIIHE KPOMKH O/DKHBI COXPAHHTh HEM3MEHHOI (OpMy NpH H3MEHEHHH IIONOXCHHS HX B IPOCTPAHCTBE, T.€. NPH
TIepeTouKax.

2) MHCTpyMEHT IOJKEH UMETh JOCTATOYHbIC 3aHUE YIIIbI Ha OOKOBBIX KPOMKAX, COXPAHSIOIINE CBOIO BEIMYNHY B TEUCHHE BCETO IEpHOaa
9KCILTyaTallul HHCTPYMEHTA.

JInst yIOBJIETBOPEHHSI BTOPOTO YCIOBHSI OOKOBBIE MOBEPXHOCTH 3yObeB KaXKIOTO M3 3THX MHCTPYMEHTOB O(OPMILIIOTCS B BHIE BHHTOBBIX
noBepxHocTeH. JI00as U3 BUHTOBBIX HMOBEPXHOCTEH JaeT B Pa3siMYHBIX CEUCHMSAX PEXyIIUe KPOMKH, IOBEPHYTHIE OT CBOETO HMEPBOHAYATBLHOTO
HOJIOKEHUSI, HO BCEraa HeHm3MeHHOU (opMbl. TuI BHHTOBOW MOBEPXHOCTU BHIOMPACTCSA B 3aBHCHMOCTH OT MHCTPYMEHTA H €T0 KOHCTPYKIMOHHBIX
ocobenHocTeil. [ 3yOOpe3HBIX JONOSKOB OOKOBBIE ITOBEPXHOCTH O(GOPMISIOTCS B BHJAE BHHTOBOH ITOBEPXHOCTH C OJHUM YIJIOM, HO
IPOTHUBOIOIOKHOTO HANpaBlIeHHs. BokoBasi TOBEPXHOCTD Pe3LOBOIl TOIOBKH A KOHUYECKUX KOJIEC ¢ KPUBOJIHMHEHHBIM 3y0OOM BBIIONHACTCS B BH/C
apXUMe0BOM crupasu.

V uepBsAuHBIX 3y0Ope3HBIX ()pe3 OOKOBBIE 3aTHUIOBOYHBIE MOBEPXHOCTH 3y0a OpOPMIIAIOTCS B BHJE BUHTOBOI IIOBEPXHOCTH OIPEIEICHHOTO
BHUJIA PA3IHYHBIX 1APAMETPOB B 3aBUCUMOCTHU OT BHJA OCH YEPBSIKa.

ITpu BBIOOpE KOHCTPYKTHBHBIX U TEOMETPHIECKHX IAPAMETPOB HEOOXOAUMO yIUTHIBATS!

1.TOYHOCTB BBINOJHEHHS GOPMBI 00pabaTHIBaeMOil HOBEPXHOCTH;

2.TOYHOCTB IIOIy4aeMbIX Pa3MepOB;

3.xauecTBO 00padaThIBaEMON IIOBEPXHOCTH;

4.1pOM3BOUTENBHOCTD TPY/a;

5.CTOMKOCTD M B HEKOTOPBIX CIydasX pa3MEepHYIO CTOMKOCTh HHCTPYMEHTA;

6.1pOYHOCTB;

7. TeXHOJIOTHYHOCTh KOHCTPYKLIHUH;
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8. CTOMMOCTB HHCTPYMEHTA.

B 3aBucuMocTu 0T XapakTepa 00pabOTKK U TpeOOBaHHMI, MPEIbABIIEMBIX K 00pabaThIBacMOil 3aroToBKe, opMa, TOYHOCTH M YacTOTa MOTYT
UMETh JIOMUHUpYIOIee 3HaueHHue. Hampumep, Nmpu OTAENOYHBIX ONEpalysaX: pa3BepThIBAHME, MPOTATHBAHHE, pe3bOOHape3aHHe, 3y0000padoTKa,
3aTOYKa M JOBOAKA MHCTPYMEHTa. B 3THX cilydasx MPUXOANTCS WITH Ha CHUKCHUE MPOM3BOJUTEIBHOCTH WM CTOMKOCTH C LIEIbI0 MAKCHMAIbHOTO
YIOBIICTBOPEHUS TPEOOBAHHN TEXHUYCCKUX YCIOBUH. IIpn 0OAMpOYHBIX omepamusx ¢ 3THMH TPeOOBAaHMSAMH HE CUHTAIOTCA. B 3Tux ycmoBmsx
3Ha4YEHHUE HMEET IPOM3BOAUTEILHOCTh M CTOMKOCTb HHCTPYMEHTA. ITpoGiieMe NPOM3BOIUTEIBHOCTH IPH INPOSKTHPOBAHMH HMHCTPYMEHTA
HEOOXOIMMO YJIENATh NEPBOCTENICHHOE BHUMAHHE, T.K. OT 3TOr0 3aBUCHT CEOECTOMMOCTh M3TOTOBJICHHON NMpPOAYKUMH. [IpoM3BOIUTENBHOCTH U
CTOHKOCTH PeXKyIero HHCTPYMEHTA OIpeensieTcss MHOTHME (GakTopaMi. OCHOBHBIE U3 HHX:

1) BUI pexylLero Matepuana MHCTPYMEHTA;

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

3) 00beM CTPY’KEUHBIX KaHABOK;

4) KOHCTPYKIIMOHHbIE U FEOMETPUYECKHUE IIEMEHTHI PEXYILEH 4acTH;

5) cTpyKKO3aBUBAaHHE U CTPY’KKOJIOMaHHE;

6) oxJlaxJeHHe HHCTPYMEHTA B IIPOIIECCE PE3aHHs.

Ot 5TUX (haKTOPOB 3aBHCHUT BBIOOp pexxkrMa pe3anust. U3 aTux (HakTopoB HAUOONIBIIYIO POJIb HIPAET MAaTEPHAN PEKYIIEH YaCTH HHCTPYMEHTA.
TloBbleHHe CKOPOCTH pe3aHMsl HPH NEPEXOie OT YIJIEPOJUCTBIX CTalell K OBICTPOPEXKYIIMM M OT HMX K TBEpJABIM CIUIABAM XapaKTepH3yeTcs
CIICAYIOIINM COOTHOIIECHHEM (IIPHHIMAETCS! CKOPOCTh Pe3aHusl yIIepOAUCTHIX cTaieit 3a 1):1: 4,5 : (16...25).

Hukaxkoit apyroii GpakTop He MOXKET KOHKYPHPOBATH C MATEPUATIOM PEXYILEH YacTH B A€ MOBBILICHUS IPOH3BOAUTEIEHOCTH TPYAa.

MauHHOe BpeMst TOUEHMS:

Z n T zD‘h

"TS 't 100 VS, t

m

rJie Z — AIMHA TIepeXo/a;

S — nogaua MM/00;

N — 4yucio 060pOTOB B MUH.;
h — npunyck ua 06pabotky;
t — rmyOuna pe3anus;

V — CKOpOCTb pe3aHus;

D — nuamerp;

S
z - ojavya Ha 3y0
Jlist yMeHblIeHHs. MAIIMHHOTO BPEMEHH HEOOXOMMO YMEHBIIUTh JUnHY rpoxozaa L, nuamerp D, npunyck Ha o6pabotky h, nubo ysennuuts S

wim SZ , uncio 3yobeB z. CkopocTb pe3anus V u riayOuny pezanus t. [Tyrem neneHust Ha OTAENbHbBIE YYaCTKH.

IIpu Besikoii 06paboTKe pezaHueM 00beM CHATHS NpebaBiseTcs npuinyckom. Hano crpemutbes K cHATHIO npuiycka 3a 1 npoxox. Ecnu 3to He
BO3MOXKHO, TO MOXKHO NIPUMEHHTH MHOTOPE3LOBYIO HAJaJKy XOPOIIMX PE3L0B, MOXHO JOOUTHCS ITYTE€M Pa3felIeHHs BCEro IPUITycKa Ha JBE N
0oJiee 4aCTU CIUIOLIHOTO, OTAEIEHHOrO 3yObsSMH OIHOTO U TOTO K€ MHCTpyMeHTa. PasnuyHble ronoBku aist o0padotku orBepcruii. [locne BriGopa
rIyOMHBI pe3aHus 3ajjadya COCTOMT B TOM UTOObI HAaUBBITOJHEE 00paboTaTh YTOOBI OCYIIECTBUTH CHATHE METala IPH YCIOBUM OOecredeHHs
TpeOOBaHUH 3aJaHHs TEXHUYESCKIMH YCIOBHSMH B OTHOIIEHHH Ka4ecTBa M CTOUMOCTH 00padoTku. 13 Tpex dakTopoB: riyduHa, mogada, CKOpoCTs, t
OKa3pIBaeT HauOoIbIlee BIMSHUE HA IOBBIIICHUE MPOM3BOJUTENLHOCTH, I09TOMY HEOOXOIMMO B MEPBYIO Ouepelb YCTAaHOBUThH INIyOUHY Pe3aHUs,
3aTeM I0fauy, a yXKe 3aTeéM YCTAHOBHUTh CKOPOCTH pe3aHus. Yalle BCEro s MOBBILIEHUS MPOU3BOJUTENLHOCTH HCIOIb3YIOT CKOPOCTh pEe3aHusl B
CBS3M C TEM 4YTO IIIyOMHAa pe3aHHs W Tojada BIMSAIOT Ha ILIEPOXOBATOCTh ITOBEPXHOCTH. YBEJNMYHMBATH I0Jady He Bcerjga ymaercs H3-3a
HEJOCTaTOYHON IIPOYHOCTHU PEXYILET0 HHCTPYMEHTA U €T0 PEXYIIUX KPOMOK;

Binsnue akTMBHOM 4acTH JIE3BU.

VBenuueHne JIMHBI AKTHBHOW 9acTH PEXYIINX KPOMOK HHCTPYMEHTA, OTHOBPEMEHHO YJacTBYIOIIUX B paboTe U KOIMYECTBO MX NPHBOIHUT B
3HAUUTEIbHOH CTENeHH K IOBBINIEHHUIO NPOU3BOAUTENLHOCTH TpyAa. Kak MokasbIBaeT HCTOpPHS Pa3BUTUsI MHCTPYMEHTA, BCE HMPOTPECCHBHBIC
HMHCTPYMEHTHI 00€CIEeUUBAIOT BBHICOKYIO IPOH3BOJUTENBHOCTb ONarofapsi HCIOIb30BAaHUIO OONBIIOTO KOIMYECTBA PEXKYLIMX KPOMOK HIIU 3yObeB,

OZIHOBPEMEHHO Y4aCTBYIOIIMX B mporecce pesaHus. C yBeIMYeHHEM 4YHCIa 3yObeB JUISI MHOTO3yOOro HHCTPYMEHTAa ITOBBIIIACTCS Snin u
yMeHbIIaeTcs: BpeMst o0paboTku. IlpomsBomurensHocTs paboTel B 20 pa3 Oombme. [Ipum oOpabotke TpymHO 0OpabaThIBaeMBIX MaTEpHAIOB
MPUXOJUTCST MATH Ha CHIXKCHHE PEXYIHUX, OITOMY POHW3BOJHUTEIBHOCTh BO3MOXKHA C MPUMEHEHHEM HMHCTPYMEHTa C MaKCHMAJbHBIM YHCIIOM
3yObeB. T1oBbIlICHHE YKCIa 3yObEB U IJIMHBI PEXKYIIHX KPOMOK MPSIMO CBSI3aHO ¢ 00BEMOM KaHABOK, MPEHA3HAUYCHHBIX ULl Pa3MEIICHHUS CTPYKKH.
KanaBky urparor OONBLIYIO POIb IS JHOOBIX PEXYIIMX HHCTPYMEHTOB, OCOOCHHO UIS TaKMX Kak MPOTSDKKH, CBEplia, METYHKH, ruiamki. O0beM
KaHaBKH, ee MpOQIIs, [UIABHOE CONMpSDKEHHE M JPYTHE MapaMeTpsl JODKHBI OBITh BHIOPAHBI TAKHMHM, YTOOBI OTIENsIEMas B IPOLIECCE pe3aHus
CTpy)XKa HE CKalUIMBajach B KaHAaBKaX, HE 3aCTpeBajia, a CBOOOJHO BBIXOAWIIA CAMOTEKOM HJIM IOJA ACHCTBUEM OXJIQXKIAIOMICH >KHIAKOCTH.
BOJIBIIMHCTBO TIOJIOMOK HMHCTPYMEHTa IPOMCXOAMT M3-3a HEJOCTATOYHOW MPOYHOCTH, a BCIEACTBHE 3alllEMJICHHs CTPYXKH B KaHaBKax. [lpn
JIOCTaTOYHOM 00beMe KaHaBKH HIyT Ha CHIKEHUE MPHITYCKa, YMEHBIIAs WIH Pa3/iesisis ero Ha HECKOJIBKO [IPOX0JI0B BMECTO OIHOTO.
Pasmernenue cTpyKKH B cTpykeyHoi kaHaBke (K=3...5):

3

Puc. 2. Cxema pa3MelieHus CTPYXKKH B KaHaBKe

O0BeM CTpY)KEYHOM KaHaBKU JOJDKEH OBITH B 3...5 pa3a Oouiblie 00beMa CTPYKKH.

CTpyKKO3aBUBAHUE U CTPYKKOJIOMaHHE.

IIpoGiema ynaneHus CTPY)XKH CTajla HOCHTh OCTPBI XapakTep B CBSI3M ¢ BHEAPEHUEM TBEPAOCIUIABHOTO MHCTpyMeHTA. JlJsl HHCTpyMeHTa U3
OBICTPOPEXYIIUX CTajlel dTa mpobieMa MeHee BakHA, OJHAKO M UL HHX NPUXOJUTCS B KOHCTPYKIMIO MHCTPYMEHTa BBOJHUTH DJIEMCHTHI,
obecreunBaoIye YIOBICTBOPUTEIBHEIN OTBOJ CTPYKKH. K HUM OTHOCSTCS CBepia ULt TIIyOOKOTO CBEPIICHHS, TOJIOBKH JUIsl KOJIBLIEBOTO CBEPIICHUS,
HPOTSHKKU. BONBIIMHCTBO 3THX HHCTPYMEHTOB PabOTaIOT ¢ CTECHEHHBIX YCIOBHSAX. 3a CUET pa3/ielieHHs! [IUPOKOI CTPY)KKU Ha YacTH 3HAYMTENHHO
obserunmno ycnoBus pe3aHus. VIHCTpYMEHTBI, OCHAIICHHBIC TBEP/IBIM CIUIABOM, pabOTAIOIINE Ha BBEICOKHX CKOPOCTSX PE3aHMs, YAAISIOT OrPOMHOE
KOJIMYECTBO CTPYXKH, IpudeM (opMma ee SBIIETCS BechbMa He OnarompusATHOH uit ypanenus. C yBelHYeHHEM CKOPOCTH AehopMaius CTPYKKU
YMEHBIIAETCs], BCJICACTBHE Y€ro CTPY’KKa B EPBbIE MHHYTHI paboThl, 10 00pa30BaHMS JTyHKH Ha MEpeHEH MOBEPXHOCTH OTACIACTCS B BUAE NMPSAMOH
neHTsl. Takast CTpyXKKa He TOIBKO He JIOMAaeTcsl, HO U 3aBUBaeTCs. JIoMaHUe CTPYKKH MOXKET TOJIBKO B TOM, €CJIU OTXOAUT B BUJIC BUTKOB.

OxutaxaeHne pexxyIiel 4acTH B IPOIEcce Pe3aHus

ITpumenenne COX 111 MHCTPYMEHTOB MMeeT Goubioe 3HaYeHue. [Ipy pe3aHun ¢ OXJIaKJICHUEM CHIKAETCsl TEMIIEpaTypa Pe3aHus, a 3HaYUT

HOBBIIIACTCSI CTOMKOCTh MHCTPYMEHTA. [Ipu pa3paboTke KOHCTPYKIIMOHHOIO MHCTPYMEHTAa HEOOXOAMMO 00palaTh BHHMAaHHE Ha TO, YTOOBI CTPYs
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JKUJIKOCTH OECIPENATCTBEHHO IOMajaia B 30HY pe3aHMs. 3a MocieqHee BPeMs B MPOMBIIUICHHOCTH CTAlld NMPUMEHATh Meron noasoga OXK co
CTOPOHBI 3a/{HEll TOBEPXHOCTH 3yObeB HHCTPYMEeHTa. CTOMKOCTB IIPU 3TOM MOBBIIIACTCS B HECKONBKO pa3. OcobeHHOo 6omburoi »¢dext momydaercs
IpH PE3aHUM TPYyAHO 0OpabaThIBaeMbIX MaTephanoB. bonbloe BIMSHHE OKa3bIBACT BHYTPEHHEE OXJaXKJECHUE, KOIJa XUJKOCTh II0 BHYTPCHHEMY
KaHaJTy MOAETCsl HEOCPEACTBEHHO K MECTY OTJEICHHs CTPYXKKH C BBICOKHM JIaBIICHHEM M 0OMIbHO. [IpuMeHsieTcs mpy riryOOKOM CBEpJICHHH, Ha
TOKapHBIX aBToMaTax. Ocoboe 3HaUeHHE HMeeT BHYTPEHHEE OXJIXKACHHUE I HHCTPYMEHTA, OCHAIIICHHOTO TBEPIBIM CILIABOM.

CxeMbl pe3aHust

IMopsimok CHATUS NpPUITyCKa ONpejeNsieT CXeMy pesaHus. PacnpeneneHue Harpy3kd Ha KakIyl0 PEXYIIyl0 KPOMKY HIM 3y0 MHCTpYMEHTa
SBJIICTCS] OMHUM H3 BOXKHEHIINX (DaKTOPOB, BIHSIONIMM HE TOJIBKO Ha MPOU3BOJUTEILHOCTH 00pabOTKHU, HO M HA TOYHOCTH (POPMBI JIeTaIH, TOYHOCTD
ee pa3MepoB U IIEPOXOBATOCTh MOBEPXHOCTH. VIMeeTcst psil CTaHKOB, pabOTAIONIMX MO YIPOLICHHOH cxeme (MPOTsDKHBIE CTaHKU). B aToM ciyuae
CTaHKM 00JIa[alOT TONBKO JABIKCHHEM PE3aHHMs, TOIJAa KaK JBMXKEHHE MOJAa4d HCKIIFOYCHO U IIEPEHECEHO Ha MHCTPYMEHT: IPOTSHKKH, METUHKH,
IUTAIIKY, pe3bOOHape3Hble TOIOBKY U T.II. Takue MHCTPYMEHTHI CHAOXKEHBI OONBIINM KOJIUYECTBOM 3yObeB C IOCTENEHHBIM HX IOBBIIICHHEM IO
BbicoTE. JlJIst BCEX MHCTPYMEHTOB, y KOTOPBIX MOJaua OCYIIECTBIIACTCS 3a CYET KOHCTPYKLMOHHBIX 3JIEMEHTOB, HMEET CYLIECTBEHHOE 3HAuCHHE
cxema pe3aHus. B 3aBHCHMOCTH OT BBHIOpDAHHOH CXEMBI PEKYIIMHA HHCTPYMEHT MOXKET OBITH JHOO MPOrPECCHBHBIM, JIHOO Maio 3(HEKTHBHBIM.
HekoTopble HHCTPYMEHTHI: IPOTSDKKH, Pa3BEPTKHU, (Gpe3bl PeKOMEHIYIOT H3TOTAaBIUBATH C HEPABHOMEPHHIM YHCIOM 3yObeB C IIENBIO IOTydYCHHS
6oJiee BBICOKOIT 4acTOThI 00padaThiBaeMOi MOBEPXHOCTU U YCTpaHEeHHs BUOpaluii. B 3ToM ciiyyae cxema pe3aHus HMEET CYLIECTBEHHOE 3HAYCHHUE.

3aThIIOBAHHE HHCTPYMEHTA

IIpy IpOEKTHPOBAHUM PEXYIIHX HHCTPYMEHTOB OOIBIIYyI0 POIb HUrpaeT ohOpMICHHE 3aThUIOBAHHOH NOBEPXHOCTH. J[MCKOBBIE, Ia30BbIC
(bpe3bl, AUCKOBBIC 3yOOpEe3HbIE, YePBIUHbIE 3yOOpe3HbIe, pe3bOOHape3HbIe, IPeOeHYAThIC U APYTHE UMEIOT 3yObsl C 3aThLIOBAHHBIMH IIOBEPXHOCTSAMH.
3aTbUI0BaHKE IPOU3BOJUTCS 10 BUHTOBOW IOBEPXHOCTU. B 3TOM ciyyae obecnieyrBaeTcsi IOCTOSHCTBO 3a/IHErO yrila U COXPaHEHHWE HEM3MEHHOU
(OpMBI PEXYIIMX KPOMOK IPH HM3MEHEHHH IIOJIOKCHHS HMX B IPOCTPAHCTBE, T.e. IPH INEPETOYKAX 3aThIIOBAaHHWE IPOM3BOIMUTCS IPH ITOMOIIH
PA3IMYHBIX IIOBEPXHOCTE B 3aBUCHMOCTH OT TUIIA ¥ HA3HAYCHUS HHCTPYMEHTA.

Meto/pl KperieHUs: MHCTPYMEHTOB U MX 3yObeB B COOPHBIX KOHCTPYKLIUAX

MeTon KperieHnsl HHCTPYMEHTa Ha CTaHKe IIpH 00paboTKe MMeeT 3HAUUTEeIbHOE BIMSHUE, KaK Ha IPOU3BOAUTEIIBEHOCTS 00paOOTKH, TaK U HA
Ka4yecTBO 00padaThiBaeMOi MOBEPXHOCTU. KakIplid THUIl KpEIJIeHHs SBJISETCS OIHMM M3 HPOMEXYTOUHBIX 3JIEMEHTOB, C IIOMOLIbIO KOTOPOIO
OCYIIECTBIIACTCS CBSI3b MEXK/Y CTAHKOM H PEXYIIUM MHCTpyMeHTOM. HecMoTps Ha Goubliioe pa3HOOOpasHe peKyliero MHCTPYMEHTA, IPHMEHSEMbIX
Ha NPaKTHKE OCHOBHBIX CIOCOOOB KpEIUICHHS HEMHOTO W IPUMEHEHHE OTIMYAeTcsl NABHOCTBIO. DTO OOBICHAETCS HAJeKHOCTBIO B pabore u
IPOCTOTOH M3rOTOBIEHHS. K KaXIoMy THIy KpeIUICHHS NpeNbsBISIETCS: HAJEKHOCTH, JKECTKOCTh KPEIUICHWS, IIPOCTOTa YCTAHOBKH M CHSTHS.
OpUEHTHUPOBOYHO BCE METO/BI AENAT HA 2 TPYIIIbL:

1) 115 HacaJHBIX HHCTPYMEHTOB;

2) 115 KOJIBLEBBIX HHCTPYMEHTOB.

KperieHre HHCTPYMEHTOB Ha OIpaBKe

HacaiHple HHCTpYMEHTHI IIPH KPEIUIEHHH HACAXXMUBAIOTCS HAa MIIMHAPUYECKYIO WIH KOHHYECKYIO ONpPaBKy. MIHCTPYMEHT ¢ LMIMHIPHIECKHM
OTBEPCTHEM: MIEBEPHI, IONOSKH, YepBSUHBIC (pe3bl, pe3bOOHAKAaTHBIE POJMKH, Kpyrible (acoHHBIE pe3lbl, pe3bOoHapesHble rpedemkn. K
MHCTPYMEHTaM C KOHMYECKHMMHU OTBEPCTHUSIMH CIICyeT OTHECTH HACa[HbIC 3€HKEPbI, Pa3BEPTKH, PE3LIOBBIC FOJIOBKH.

B cootBerctBun ¢ 'OCT9472-60 it HacaKy MHCTPYMEHTA HPUMEHSIOT psia AuamerpoB otBepctuii. OcHosuble: 8, 10, 13, 16, 22, 27, 32,
40,..., 50, 60, 70, 80, 90 ,100. Tako# psix NPHUHAT IS TOTO YTOOBI COKPATHTH KOJIMYECTBO ONpaBok. OnpaBka KpOME TOYHOCTH JIOJDKHA 00J1a1aTh
JKECTKOCTBIO ¥ BUOPOYCTONUMBOCTHIO. CTany NMPUMEHSTh ONMpPAaBKH MOBBILICHHBIM JuaMeTpoM. OHU HE TOJBKO MO3BOJSIOT CHUMATh 3HAYMTENIBHYIO
II0 pa3MepaM CTPYXKKy, HO U TapaHTUPYeT IOJy4eHHe OOJbLICH TOYHOCTH M YacTOTHI M3-32 OTCYTCTBHS BHOparmu. Ilepemada ocymecTBisercs ¢
MIOMOIIBIO NPOJIONBHON WIJIM TOPLEBOW MIMOHKU. Yalle NpUMEHSIOT NPOROJIbHO-TOPLEBYIO IINOHKY, KOTOpas MPUBOMHUT K OCIA0JICHHIO OIPABKH.
Tlocamounbie pa3mepsl HHCTPYMEHTA JOJDKHBI ObITh cornacoBanHbl ¢ [OCT836-47, mo KOTOpOMy perilaMeHTUPOBaHbI pa3Mephbl KOHLIOB, HINHHAEIEH
n onpaBoK. Haca/HbIe 3eHKephI M pa3BEepTKU 3aKPETIAIOTCS Ha KOHWYECKOH orpaBke ¢ KOHycHOCTRIO 1/30.

KpermneHue HHCTpyeHTa HOCPEACTBOM KOHYycCa

Jls KONBIIEBOrO MHCTPYMEGHTA MMEET 3HaYeHHE KOHYC C JIANKON WM Pe3bOOBBIM OTBEPCTHEM, KOTOPOE BCTABISETCS B MOCAJOYHOE MECTO
CIIENMANEHOTO IAaTPOHA, MO0 HENOCPEICTBEHHO LINMHHACIS CTaHKa, BBHIIOIHAEMOro B BHIE KOHyca. KpemuieHnme mpn moMomu KOHyca C JIAIKOH
OXBaTHIBAET: CIHPAIBHBIC CBEPIIA, 3eHKEPEI, 3eHKOBKH. KOHYCHI pa3nnyarorcs 1o pasmepaM. OCHOBHBIMU SBITIOTCSI KOHYCHI Mop3e. CeMb HOMEpOB:
0,1,2,3,4,5, 6. Kpome konycos Mop3se o 'OCT 2847-45 BBenieHbl METPHUYECKUE KOHYCA, KOTOPBIE HE HAIIUIM HIMPOKOTO MPUMEHEHHUS KaK KOHYCHI
Mop3e. O6o3HaueHHE HPHHATO IO pacdeTHOMy auamerpy. Merpuueckne konHychl 1:20. Komyc Mopse — 1:19,002; 1:20,047. Ilpu kperieHnu
WHCTPYMEHTa Ha KOHyce HEOOXOIMMO HMETh BBHUIY MOJDKEH IIepelaBaThcsl KOHycoM, 0e3 ydJacTHs JIalKH, INOCIEIHSS NpefHa3HadeHa ULt
BBITAJIKUBAHUSI HHCTPYMEHTA ITOCPEACTBOM KinHa. KperuieHne mocpecTBoM KOHyca ¢ pe3b0OBBIM OTBEPCTHEM HPUMEHSETCS UL LIINHAPUYECKUX
MIOHOYHEIX T-00pasHeIX (pe3. Pe3pboBoe oTBepcTHE NMpeIHA3HAYEHO IS 3aTSDKHOTO OONTa, NMPOITyCKas ero 4epe3 IONBIH IIMHHASNb CTaHKA.
Oc00EHHOCTh HHCTPYMEHTA, HMEIOIIEr0 BHHTOBEIE 3y0bs. IHCTpyMEHT MOJKeT OBITh U3BJIEUEH IIPH TOMOLIH Pe3600BOI0 OTBEPCTHSL.

KpemnneHre HHCTpyMEHTa TIPU OMOIIH LMITHHPHIECKOTO XBOCTOBHKA

JlnameTp IMIMHIPHIECKOr0 XBOCTOBHKA OOBIYHO MPHMEHSIETCS IT0 HOPMAIBHOMY PsIy B Ipeznenax 2...70 MM. DTOT psif He pacHpOCTpaHsIeTCs
Ha CBepJia, pa3BePTKH U T.II. HHCTPYMEHT, y KOTOPOTO AHAMETpP XBOCTOBHKA COBIIAJAET C AUAMETPOM paboueil yacTh. Tak HCKIIOUYeHHE HEO0OXOANMO
C LeIbI0 O0JerdeHus MX M3roToBieHHs. [Ipumensiercst MO0 6e3 BCSIKMX KPENEKHBIX MHCTPYMEHTOB HIIM Yallle BCErO B COYETAHHU C HHUMH, T.K.
TPEHUE MEXIy IIOBEPXHOCTHIO XBOCTOBHKA M KYJIAUKOBBIM ITATPOHOM HEOCTATOYHO, TO JJIS MEpefadyl KPYTSIEro MOMEHTa Ha XBOCTOBHKE JIETal0T
JJIEMEHTHl B BHJE ONHOCTOPOHHEH JBICKH. Bce THIIBI LEHTPOBOYHBIX CBEPJI H3TOTABIMBAIOTCS C LMIMHIPHYECKHM XBOCTOBHKOM. CBepia u
pa3BepTku Manblx auamerpoB 0,1...1 MM H3roTaBIMBAIOTCS C YTONMICHHBIM IMIHHAPHYCCKMM XBOCTOBHUKOM JHAMETPOM 1,2 MM H C HapyKHbIM
KOHYCOM. Y MHOTHX PEXYIIMX HHCTPYMEHTOB B KauecTBE KPEHNEKHOTO0 MHCTPYMEHTAa HCIONb3yeTcsl KBajapar. [l yMEHBIICHUs HOMEHKJIATYpPhI
BOPOTKOB HOMHHAJBHbBIE pa3Mephbl CTaHIapTH30BaHb! 2,1...76 MM. LlnnmMHApHYECKe XBOCTOBUKU C YCIIEXOM 3aMEHSIOT KOHHMYECKHEe Ha CTaHKax C
BEPTHKAJIBHBIM HIMHHZENEeM. IIpenMyInecTBa 3aKi04aeTcs B IPOCTOTE M OBICTPOTE CMEHbI MHCTPYMEHTA. [IpH H3rOTOBICHHM HMHCTPyMEHTa C
[WJIAHIPHIECKHM XBOCTOBUKOM 3KOHOMHTCS, T.K. OHH KOpOYe KOHHYECKHX. HemocTaTky HMIMHAPUYECKHX XBOCTOBUKOB CIIEYEeT OTHECTH TO, YTO
OHH XyX€ LEHTPHPYIOTCS, YeM KOHHYECKHE, MOJITOMY IMIMHIAPHYECKHEC XBOCTOBHUKH IPHUMEHSIOT IS WHCTPYMEHTA, NMpPEIHA3HAYEHHOTO Il
MaJIOOTBETCTBEHHBIX paboT. KpoMme CTaHAapTHBIX METOJOB NPUMEHSIOTCS TaKXKe M APYrHe, MPHCYIIHE TONBKO AAHHOMY THIy HHCTPYMEHTA!
npu3MaTHYeckre (pacOHHBIE Pe3Lbl 3aKPEIUITIOTCS B JIEpyKaBKe MOCPEACTBOM 3Q)KHMHON YacTH, BBIIIOHEHHOH B BHUJIE JJACTOYKHHOIO XBOCTA C YIJIOM
55 rpamycos.

3aTBUTIOBOYHBIC PE3Ibl U MEPOBBIC CBEPiIA 3aKPEILISIOTCS MOCPEACTBOM Gonra. 3ybocTporanbHbie Pe3libl A1 KOHHYECKHX KOJIEC KPEMSITCs C
MIOMOLIBIO KIIMHA. 3y0ope3Hble rpeOeHKH, IUIOCKIE HaKaTHBIE TUIAIIKH, CTeP)KHEBBIE Pe3Ibl 00IIero Ha3HAUeHHUsI HE HMEIOT CIICIUAIBHOTO JIEMEeHTa
ULl KpEIUIEHHS Ha CTaHKe. B 3THX cllydasx B KauecTBe SJIEMEHTOB KPEIUICHHS UCIIONB3YIOT TeJI0 HHCTPYMEHTa

COOpHBIE HHCTPYMEHTBI

COopHBIe MHCTPYMEHTHI 3aHUMAIOT 3HAYUTENBHOE MECTO HMpH 00paboTke MeTaioB pe3aHneM. OHM OXBaTHIBAIOT IIHPOKYI0 HOMEHKIIATYPY
MHCTPYMEHTa, HO Yallle COOPHBIMH H3TOTABIMBAIOTCS (pe3bl, 3eHKEPHI, pa3BepTKH. 13 Ipyrux THIIOB COOPHBIX MHCTPYMEHTOB YKa)KeM TOKapHO-
CTpOTaJbHbIC PACTOYHBIC PE3Lbl, YEpPBSYHbIC 3yOOpesHble (pe3bl, MPOTSHKKH, OJIOSKH KPYIMHBIX pa3MepoB. BTopas rpymma oriamuaercs
CTeIU(UIECKUMU OCOOCHHOCTSIMHU, HPHUCYIMH OZHOMY THIy HHCTPYMEHTA. VIHCTpYMEHT NepBOH TPYIIBI 0 METOJaM KPEIUIeHHs 3yObeB MMeeT
PSI IPEUMYIIECTB [0 CPABHEHUIO C MOHOJIUTHBIMH, T.K. ITO3BOJISIET IPOM3BOAUTE CMEHY KaXXIOTO U3 3yObeB B OTAEIBHOCTH IOCIE €ro BHIXOAA M3
CTpOsi, a KOPIYC HMHCTPYMEHTa MOXET OBITh HCIIONB30BAaH MHOTOKPATHO. [lepBOHAYaIbHO CTOMMOCTH COOPHOTO HMHCTPYMEHTa BCErZa BBILIC
MOHOJIUTHOTO, OJHAKO JOJTOBEYHOCTh COOPHOTO MHCTPYMCHTa 3HAYUTEIBHO BBINIC M TMO3TOMY HPH NPAaBWIBHOW SKCIUTyaTallUH 3aTpaThl Ha
HUHCTPYMEHT, IPUXOAAILINECS HA SMHUILY BBITIOJTHEHHOM NMPOAYKIMH BCeraa OyayT MEHbIIE JUIst COOPHOTO HHCTpyMeHTa. MHOr03yOble HHCTPYMEHTBI
C pa3aeNseMbIM KPEIUICHHEM Pa3ielsIoTCs Ha 2 TPYIIIIBL:

1) MexaHHYECKOE KPCIUICHHE INIACTUHKH PEXYIIEro MaTepuaa,

2) 3yObsIMH, COCTOSILIUMH W3 CTAJILHOMN BCTABKH C PUMAsSHHOMN WM IPUBAPEHHOMN K HeH IIACTHHKON PEXYIEro MaTepHaa.

12



MexaHH4eCKOE KPEIUICHUE HE MOMYYHIIO MHPOKOr0 PaCHpOCTPaHeHHs [l Ppe3, 3eHKEPOB, Pa3sBEPTOK. DTO OOBACHIETCS TEM, YTO IPOYHOCTh
U B OCOOCHHOCTH BHOPOYCTOHYNBOCTB IIPU MEXQHHYECKOM KPEIUICHHN 3HAYNUTEILHO MOHMKEHBI. OOBSACHICTCS 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. brarogapsi MeHblued ToNIIMHE 3yObEB OHAa JONMYCKAeT PACHONIOKECHHE MO mepudepur Kopiyca IOBBIIIEHHOTO YHCIa 3yObeB
obecreunBaeT OOJNBINE IMPOCTPAHCTBA IS Pa3MENICHHS CTPY)KKH, YTO OCOOCHHO BAaXKHO IIPH H3TOTOBJICHHH MaJOra0apHTHOTO MHCTpyMeHTa. B
HPOMBIIIEHHOCTH LIMPOKOE IPUMEHEHHUE TTOTY4HIN HHCTPYMEHTbI, Ha3biBacMble BcTaBKaMi. OHH BBITIOJHSAIOTCS B BUJIE CTEPXKHEBBIX PE3LIOB, JIHO0
3yObeB MPHU3MAaTHYECKOH (OPMBI C HamasHHBIM MaTepuanoM. JlepxkaBka oOpaborana no tBepmoctd HRC 30...40 exn. IloBbimieHHass TBepaOCTH
HeoOXoxuMa Juist oOecriedeHHsl HaJeKHOCTH ONOpPHI JUIS IUTACTHHKH PEXyInero marepuana. Kpome IByX Tpynn B NPOMBIIUICHHOCTH HAXOMSIT
IPUMEHEHHE HEPa3beMHbIC KOHCTPYKLMH COOPHOIO MHCTPYMEHTA, B KOTOPBIC PEXYIME IUIACTUHKH JIMOO NMPHUIIAUBAIOTCS, MO0 NPHBAPUBAOTCS.
Hanaiika miacTMHOK Ha MHOro3yObli MHCTPYMEHT OTJIMYAeTCs 3HAYUTEIBHON CJIOXKHOCTBIO M COIPOBOXKIACTCS IOSBICHUEM JONOJIHUTEIbHBIX
HAIpsDKCHHH, BBI3BIBAIOIINX B PEXYIIUX IUIACTHHKAX MHKPOTPEIIMHBI M TPEIIUHBI, MPUBOJUIIIME K pa3pymieHHI0. MHOro3yOblii MHCTPYMEHT ¢
HPHIASHHBIMY TUIACTHHKAMH HE JIOIyCKaeT MHOTOKPATHOTO HCIIOJIb30BaHMUs KOpITyca. MIHCTpYMEHT ¢ Hepa3beMHBIM COCIMHEHHEM Onarojapsi cBoeit
MOHOJIMTHOCTH 00J1a/1aeT 0ojiee BEICOKOH BHOPOYCTOHYMBOCTBIO 1O CPABHEHHIO C HHCTPYMEHTOM CO BCTABHBIMH 3YObSIMH, IO3TOMY BBICOKOTOYHBIE
HMHCTPYMEHTHI PEKOMEHAYIOT H3rOTaBIMBATh HEPa3beMHBIMHU. 3yObsi COOPHOrO MHCTPYMEHTA JODKHBI OBITH TOUHO M HAJEKHO 3aKpeIUIeHbl B Ia3ax
KOpIIyca, PeryjlupoBaHHEe 3yObeB JOKHO OBITh TOYHBIM, JIETKHM, OBICTPBIM, a TAKXE JIOJDKHO IOIYCKaTh ,BO3MOXHO, OOJIbIee KOJIUYECTBO
neperoyek. ITo 0OECreYnBacTCs B TEX CIy4asX, KOIra pacloyioKeHNue 3yObeB B 11a3aX M HAIPABICHUE MX BBIJBIKCHHS COBIAJAET C HAIIPABICHUEM
MAaKCHMaJbHOTO HM3HOca. briaromaps sToMy yMeHbIIAaeTCs CIOH, HMOICKAIMUH yIaJeHHIO IpH IEePeTodKe, U CHIDKAET TPyHOeMKOcTb. OJHUM H3
CaMbIX PacIpOCTPAHCHHBIX 3JIEMEHTOB KpPEIUICHHII 3yObeB COOPHBIX MHCTPYMEHTOB sBIsieTCs pudieHue. PudieHus Ho3BONAIOT IpH H3HOCE
HPOM3BOJUTE MEPECTAHOBKY 3y0a Ha | MM HECKOJBKO JENCHHH MM 3yObeB M TE€M CaMbIM YCTAHOBUTH BEIMYHMHY CJIOS PEXKYIIEro Marepuana,
HOUTeKAIIeMy yAAICHHIO TTocie neperodek. Pacnonoskenue pudnennii Ha 3yObsx BCTpedaeTcst 3-X BUJIOB:

1) HamnpaBlieHHOE 110 PajryCy HHCTPYMEHTa (paualibHOe);

2)  HampaBlIEHHOE BJOJIb OCH HHCTPYMEHTA (OCEBOE);

3) nampasnenHoe nof yriom 10...15 rpagycoB k ocu HHCTpyMeHTa (YIII0BOE).

Bei6op pacnonokenust pudieHni 00yCIaBIMBacTCS B OCHOBHOM HANpaBJICHHEM MaKCHMAIbHOTO H3HOCA 3yObeB H TPeOyeMoOil MepeTovKH.
PanuanbHoe pacronoxeHue puQIeHUH HNPUMEHSETCS B OCH, Y MHCTPYMEHTa, Y KOTOPOro HEOOXOAMMO BOCCTaHABIMBATh pa3Mep IO IIMPUHE,
HaIpyMep JIUCKOBEIE TPEXCTOPOHHUE (Ppe3sl.

Ilpr oceBOoM pacroNioOKeHNH PUQICHNH NEepecTaHOBKa 3yObeB O0ECIeYMBAET KOMIIGHCAIMIO pa3Mepa MO BEpIIMHE 3yObeB, NMPH OCEBOM
PACIIONIOKEHUH MOKET BOCCTAHOBHUTH AMAMETp. YTJIOBbIC PU(ICHHS MO3BOIAIOT OZHOBPEMEHHO BOCCTAHOBUTbH PasMep IO AMAMETPY U IIUPHHE.
HawuGonbIee pacnpocTpaHeHHe MOTYIHIN OCEBBIe pU(IeHNS Kak Haubosee mpocTo noinydaemele. [loydeHne HAKIOHHBIX pUQICHUH OTIMYaeTcs
CJIO)KHOCTBIO, IOATOMY 3HAYHTEIBHOIO PACIPOCTPaHeHNs He noirydnia. CylIiecTBeHHBIM HeJOCTaTKOM PUGIICHHH CIIEIyeT CIUTATh TO, YTO PEXKYyIIast
IUIACTHHKA HE MMEET ONOpbI Y OCHOBaHUsA 3y0Oa. Takoe ke pacronoskeHue npu oceBoM. [1o Mepe mepecTaHOBKHM IUIONIA/b OMOPbI YMEHBIIAETCS,
YMEHBIIAETCs! XKECTKOCTh U BUOPOYCTONIMBOCTE 3yObEB.

ITomnmo pudreHnit B MpakTUKe BCTPEYAIOTCS PU(ICHUS IMafgKuX NMPU3MAaTHYECKHX HOXKeH, IPH MOMOIIM BTYJIOK, BKIAIBINICH, BHHTOB C
(bacoHHbIMH rosioBKamMu. B nunctpymenranbaoii npompinuieHHocTd B CCCP 1 32 py6exkom BcTpedaeTcs: 00Jb110e KOIMYECTBO CaMbIX Pa3HOOOPa3HBIX
BUJIOB COOPHOrO HHCTPyMEHTa. MHOIME W3 HUX O(QOPMIEHBI B KadeCTBE aBTOPCKUX padOT WM SBIIOTCS marteHTamu ¢upM. IIpu BbIOOpe
KOHCTPYKIIMU KPEIUICHUsT HE3aBHCHMO OT TOTO OCYIIECTBISETCS JIM OHO Ha NPAaKTHKE MM IOUISKHT pa3paboTKe, KOHCTPYKTOP IOJDKEH SICHO
HPECTAaBIATH IPEHMYIIECTBA U HEAOCTATKH 3IEMEHTOB KPEIUICHHS. DTO HOMOKET HPABHIIBHO Pa3pelIUTh 3a/ja4y B KaXI0M OT/JEIbHOM KOHKPETHOM
ciydae.

Pazgen 2. IlppHoun paGoTbl U OCHOBHBIE NMOHATHUSI 0 KOHCTPYKTHBHBIX 3JIEMEHTAX MeTAJJIOPe:KylIero
HHCTPYMeHTAa

Tema 2.1 Pe3upl (1ekuusi-auckyccus — 1 yac.)

Pe3ub! SABISAIOTCS OTHUM U3 HanOoJee MPOCTBIX, HO H CaMbIX PACIPOCTPAHEHHBIX METAUIMUECKUX PEXYIIUX MHCTpYyMeHTOB. I'00oBKa pesna
UMeeT CJIeAyIOIHe 31eMEHTHI: IepeIHssl IpaHb, 3aJHUe IPaHH, PEXKyIIne KPOMKU H BepIrHa. [lepenneil rpaHbio HAa3BIBAIOT HOBEPXHOCTH pe3lia, 10
KOTOPOH CXOIAMT CTpYy)XKa. 3aJHMMH TPaHAMH Ha3bIBAlOT IOBEPXHOCTH, OOpallleHHble K oOpabaTeiBaeMoi peranmu. Mx 1Be: OcHOBHas u
BCIIOMOTaTenbHas. Pexxymiue KpoMkH o0pasyloTcsi IepecedeHHeM IepeqHed M 3aiHuX rpaHedl. VX Taioke [ABe: INIaBHAs pPEeXyllas KPOMKa U
BCIIOMOTaTeNbHasl PexKyllias KpoMKa. [ aBHast pexkylias KpOMKa BBIIONHSET OCHOBHYIO paboTy pesanus. OHa oOpa3yeTcs epeceueHneM nepenHei u
TTIaBHOHM 3aiHell rpaHamu. BcromorarenbHas pexymas KpoMKa oOpasyercs OT IepecedeHMs TepefHeld M BCIIOMOTaTeNbHOH 3aJHel TpaHsIMH.
BcnoMoraTenpHBIX peXyIIUX KPOMOK, a, CeJ0BaTelbHO, BCIOMOTrATENbHBIX 33QHHX IpaHell Mo)KeT OBITh IBE: HAIpUMeEp y OTPE3HOro pesla.
Bepmmna pesia — MecTo conpsiKeHus! INIaBHOW M BCIIOMOTaTeIbHOM PEXYIINX KPOMOK.

Jlnist onpenieneHus yIiioB pe3la yCTaHaBIMBAIOTCS CIEAYIOIIHE MIOCKOCTH:

1) mockocTh pe3aHHus;

2)  OCHOBHAsI IUIOCKOCTb.

ITnockocTeIo pe3anus Ha3bIBAETCs IIOCKOCTh KacaTeNIbHAsl K TOBEPXHOCTH PE3aHusl, TPOXO/ANIAs YEPE3 PEKYIIYIO KPOMKY.

OCHOBHOI MIOCKOCTBIO HA3BIBAETCS IJIOCKOCTh, MapajlebHas MPOJOJILHON U MONEpeYHol mojadaM. Y TOKapHEIX PE3LOB 3a 3Ty IIIOCKOCTh
MOJKET OBITh IPUHSATA HIDKHSSL OIIOPHAS HOBEPXHOCTH Pe3lia.

I'maBHEIE yribl pesiia oNpeAeNsioTcs B TIaBHON CEKylIeH IIIOCKOCTH.

I'naBHOI cexymiel MIOCKOCTBIO HA3bIBAETCS MIIOCKOCTh NMEPIIEHANKYIIAPHAs NPOEKLUH INIABHOHM pesKyliel KpOMKH Ha OCHOBHYIO IIIIOCKOCTb.

['maBHBIM 3aAHEM YIIOM Ha3BIBAIOT YTOJI MEKAY TJIABHOMU 3afHElH IPAHbIO U INIOCKOCTBIO PE3aHHUs.

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

IepenHuM yriaoM y Ha3bIBalOT yroi MeXIy NMepeaHell TpaHblo U INIOCKOCTHIO, NEPHEHINKYIAPHON IIOCKOCTH Pe3aHHs, NPOBEJEHHON Yepes
TJIABHYIO PEXYILYIO KPOMKY.

VYrioM pe3aHus € Ha3bIBAIOT YTOJI MEKTY TIEPEHEN TPaHbIO U INIOCKOCTBIO PE3aHusL.

BcnoMoraTensHBIM  33HEM YIJIOM 0. Ha3bIBAalOT YTOJ MEKJIy BCIOMOTaTeNbHONW 3aJHEH TIpaHBIO M IUIOCKOCTHIO, NPOXOAANIEN dYepes
BCIIOMOTATEeIbHYIO PEXYIIYI0 KPOMKY, IIEPIEHUKYISIPHYIO K OCHOBHOHU IIOCKOCTH.

I'maBHEIM yrIoM B IUTAHE @ Ha3bIBAIOT YTOJI MEXK/Ty TPOEKIMEN IIIaBHOH pesKyliell KpOMKH Ha OCHOBHOM IJIOCKOCTH M HAallpaBJI€HUEM MOJIAuH.

BcnoMoraTensHOM YIJIOM B IIJIaHE (1 Ha3bIBAaIOT yroj MEXIy NpOeKIHed BCIOMOraTelbHON peKyliel KPOMKHM Ha OCHOBHYIO IIOCKOCTH U
HaIpaBJIeHUEeM MIOJauH.

VriioM npy BEpUIMHE B TIJIaHE € HA3BIBAIOT YTOJl MEX/Y NPOEKIUAMH ITTaBHON M BCIIOMOTaTEIbHON PEXYIINX KPOMOK.

VYriiomM HakIOHA IVIABHOW PEXyIeld KPOMKH A Ha3bIBAIOT YrOJI, 3AKJIIOUEHHBIH MEXIYy PeXyIled KpOMKOW M JIMHHEH, NPOBEICHHOH depe3
BEpIIHMHY pe3la, MapauleNbHONH OCHOBHOW IIOCKOCTH. DTOT Yroll H3MepsieTcs B IIOCKOCTH, MPOXOIAIICH depe3 INIABHYIO PEXYIIYI0 KPOMKY,
HEPNEHANKYIISIPHYIO OCHOBHOM MIOCKOCTH.

VYron HaKJIOHa IIABHOM PEeXyIIel KPOMKH MOXKET OBITh TTOJOXKUTEIPHBIM M OTPHIATENBHBIM. [10/I0KNTENBHBIM, €CliN BEpIINHA HAUMEHbIIeH
TOUKOI pexxyIieid KpOMKHU, OTPUIATEIbHON — HAaUBBICIICH TOUKOM.

Konctpynposanue pe3ron

I1pu pa3paboTke KOHCTPYKIMH pe3lia HeOOXOAMMO YYHUTBIBATH PsiJl TPEOOBAHHH, IPEABABIACMBIX K HEMY KaK CO CTOPOHBI HOTPEOUTENS, TaK U
CO CTOPOHBI H3roTOBHTEHA. IloTpeOuTemo Hamo 4TOOBI, pe3en ObLI JOCTATOYHO NMPOYHBIM, MMENT HEOOXOMUMYIO CTOMKOCTb HPH ONTHMAIBEHOM
PEXHME pe3aHHs, MPOCTYIo GOopMy PexyIlueld YacTH M MMeJ MEHBILIHIl YeTbHbII PacXoj PE3lOB Ha CAMHUIY BBITycKaeMoil npoxykiuu. C Touku
3peHUst MOTPeOUTENsl pe3el JOIDKEH 00ecreYnBaTh CTPYKKO3aBHBAHUE, TallleHHe BUOpAIMIl M psij JPYrux. 3aBOJ M3rOTOBUTENb TPEOYyeT, YTOOBI
pesen Mo CBOEH KOHCTPYKIMH OBUT TeXHOJIOTHYEH M HMapTHU H3TOTOBIEMBIX pe3LoB Obumm OB Hambombmue, T.K. 40 70% BCEro M3rOTOBISIEMOIO
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PEKYIIEro HHCTPYMEHTA MPUXOAMTCS HA JOJIO PE3LOB, TO COONIOACHHE YKa3aHHBIX TPeOOBaHHil MOXKET OOECIEYUTh HAPOAHOMY XO3SAHCTBY
6osbiyro sKoHOMuI0. ITopsiIok pa3paboTKu KOHCTPYKIMH Pe3lia COCTOUT U3 CICAYIOIIMX MOMCHTOB:

1) ycraHOBIEHHE MApKH MPUMCHIEMOIO HHCTPYMEHTA,

2)  BBIOOp KOHCTPYKIMH pe3Lia;

3) pacder cedeHus U JUTHHBL pe3Lia;

4)  ycraHOBIEHHE 11€7ecO00Pa3HOCTH UCIIONIb30BAHMS TON HJIM HHOM (JOPMBI PEXYILMX IUIACTHHOK U CIIOCO0a ee KPeIUICH s B Tele pe3La;

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

6) VYcraHOBIICHHE KOHCTPYKLHHU CTPY)KKO3aBHBAOIIETO YCTPOHCTBA,

7) Pa3paboTrka TEXHHYECKUX YCIOBUI Ha H3rOTOBJICHHE, KOHTPOJIb U IPUEMKY FOTOBOTO pe3Lia.

Pacuer cTep)KHEBbIX PE3LIOB Ha POYHOCTD

. P
Pacyer cTep>KHEBBIX pe3lL[OB Ha INPOYHOCTb BEAYT, UCXOHS M3 COCTAaBIEHHOH CHIBI pe3aHMs 2, KOTOpas B HEPBYIO Ouepelb 3aBUCUT OT
BEJIMYMHBI CHIMAEMOTO CJIOSI CTPYKKH, BO-BTOPBIX OT MEXaHHYECKUX CBOICTB 00pabaThIBaeMOro MaTepHana.

| — Boutet. IToa AelCTBHEM COCTABIISIONLEH CHIIBI Pz, MPSIMOH, MPOXO/IALIEH pe3el] MOABEepPraeTcsl IIIOCKOMY U3rHOY BCICACTBHE H3rHOAEMOro

M=P e

MOMEHTa , C IPYTO# CTOPOHBI M3rHOAIOLINIT MOMEHT, IOIyCKACMbIi CEUCHHUEM ACPIKABKH pe3La:

Puc. 3. Cxema neliCTBUS CUII IPU PE3aHUN

M, =Mys <O =W -0 . P, -I<W, -0y,

[

ITocne Takoro pacdera pa3Mepsl MOMNEPEYHOTO CEUEHUS pe3lia MPUHUMAIOT 1o cooTBeTcTByromemy I'OCTy. [l ropsuekataHoi U KOBaHHOM,
KPYIJIOH, KBaJpaTHOM, YIriIepoJHON M MHCTPYMEHTaNbHOW cTaimd. s pe3loB C JepKaBKOW W3 CHIPOM YITIEPOAMCTOW CTanu, paboTaromux 0Oe3
yIapoB, JOMyCKaeMoe HampshkeHHe Ha M3rud nmpuHmMaercst 24 kr/mm. IIpu mpephIBUCTOM pe3aHHH, CBS3aHHOM C JMHAMHYECKMMH Harpy3KaMu,
nanpspkerne 10...15. PajgmaneHas cocTaBISIIOIIas CXKMMaeT JEepXKaBKy peslla, HO T.K. BBUIET pe3lla OOBIMHO HE3HAYHMTENEeH, TO pacyueT ero Ha
IpOROJIbHBIA M3rud Aenath He cnexyeT. Cuia oceBas 3HAUUTEIbHO BIMSET Ha IIPOYHOCTD pe3lia 3a CUeT JONOTHUTENFHOIO H3rubaromero MomeHra. B

pesynbTaTe B3aHMHOTO BO3EHCTBHS 2 M X peserl mojBepraeTcs kocoMy u3ru6y. Koraa MpousBOJAT pacyeT OTOTHYTHIX MPOXOAHBIX PE3IOB,
HEOOXOANMO yUIHTHIBATh BO3JEHCTBHE HE TOJIBKO N3THOAIOIIEro, HO M KPYTSIIEro MoMeHTa. [Ipu pacuere OTpe3HBIX pe3ioB HEOOXOANMO OIPENENsITh
NIPOYHOCTH TOJIOBKU B MECTE ITEPEX0/ia OT TOJIOBKH pe3lia K Tely, T.e. TaM, I/ie IUIOMa (b IOIePeTHOro CeueH s HanMeHbIIasl. BemrauHbt Yop X
MPUOTMKEHHO OLIEHUBAIOT CIEIYIOIUM 00pa3oM:

P
y npuHEMaetcs pasHeM (0,4...0,5)  Z. X=(0,3...0,4) ~ Z mIa OCTpO3aTOYEHHBIX pe3rioB. [lo Mepe 3aTymTeHus pesma X u y

P
pacTyT M y 3aTynmBIIerocs pesua umeror 0,75 Z = Y= "x

Br16op dhopmel epeaneii rpanu

K dopme mepenHeil TpaHH NPEABSBISCTCS PsI  ONpENeleHHBIX TpeOoBaHWil. OHa JODKHa MAaKCHMajbHO OOJerdaTh IpoLecc
CTPYXKKOOOpPA30BaHMs, YTO TpeOyeT OONBINMX INEpEeIHUX YIJIOB. Bo-BTOPBIX, MepemHss IpaHb IOJDKHA OOECHEeYUTh JOCTATOYHYIO IPOYHOCTH
PEXYIIEro KIMHa, 4TO TpeOyeT NMPUMEHEHHS MalblX MEPeJHIX YITIOB, & HHOTAA OTPULATENbHBIX. B-TpeThuX, M0omkHa 00eceunBaTh MAKCUMAIbHOE
YHCIIO TIepETOYEK.

dopma nepeHeH TpaHn pe3LOB HE CTAHAAPTU30BaHa, HO HMEIOTCS. HOPMBEL, B COOTBETCTBHH C KOTOPBIMH NPEIYCMOTPEHBI clieyronue GopMbl

3aTOYKH HEPEIHEH TPaHy IS TBEPAOCILUIABHBIX PE3IOB:

1) r1wIOCKasl C MOJIOKHUTENBHBIM IIEPEAHAM YITIOM. 4 B 3aBHCHMOCTH OT 0OpabaThiBaeMoro marepuana. Takas mepenHss HOBEPXHOCTh
HPUMEHsIETCs JUIsl 00pabOTKH Ceporo 4yryHa, OpOH3BI M IPYTUX XPYIKHAX METaJUIOB .

2) ¢ mIOCKO# OTpHIaTensHOW (ackoit. [lpuMensiercs mpu 06pabOTKE KOBKOTO YYryHa, CTajdd M CTalbHOTO JIUTBS, & TaKXKe MPH
HEJIOCTaTOYHOM KECTKOCTU TEXHOJIOTMYECKOH CUCTEMBI.

2a) mIocKas ¢ OTpULATENIbHON (ackoil M MPHUITATHHOM CTPYKKoIoMoM. IIpumensiercst mpu 00paboTKe CTalM U CTAIBHOIO JIUThS C BPEMEHHBIM
HanpspkenueM 110 80 MITa npu HEOOXOTUMOCTH 3aBUBAHUS U IPOOIICHUS CTPYIKKH.

3) KpuBOIMHMHEHHAS ¢ OTpULATENbHON (hackoit. [IpumMensiercs mpu 06paboTKe CTay MpU HEOOXOAUMOCTH 3aBUBAHKS U JPOOIICHUS CTPYKKH.

3a) mwIockast ¢ MeNKopa3MepHoii iyHkoi. [IpumensieTcst 1y1st 0OpabOTKH CTaIN U CTATBHOTO JIUTHSI HEBBICOKON MPOYHOCTH.

30) rIockas ¢ MEIKOpa3MEpHOH JIYHKOM U OTpHLATENIbHBIM IIEPEAHUM YriaoM. [IpuMensercs i 00pabOTKH CTAJIM U CTaJIbHOTO JIUTHSI.

4)  mIocKasi C OTPULATENBHBIM MEPEIHUM yriIoM. [IpuMensercs 11 4epHOBOIT 00pabOTKH CTANH U CTAIBHOTO JUThSI BEICOKOH IIPOYHOCTH.

5) kpuBoJHMHEiHas ¢ oTpULAaTenbHON (packoi. [IpumeHsercst st 06paboTKN HEepHKABEIOLIUX CTaEH.

CrpyKKONOMaroIue yCTpoicTBa.

CTpyXKa MOXKET CUHTAThCS TPAHCIIOPTA0eIbHON U yIOOHOIH B paboTe, KOrJa OHAa OTXOJUT B BH/E OTJACIHHBIX KyCOUYKOB MM CETMEHTOB, KOJIEI]
WM TIONYKOJIEN, KOPOTKHX 3aBUTKOB, JIM0O B BHUJC CIUIONIHOW CHMPAJbHOI HPYXKUHBI, HANPaBICHHOW CTPYXKKOJIOMATElIeM HEMOCPEACTBCHHO B
KOpBITO cTaHKa. CTpy)XKa 3aBHBacTCS M JIOMaeTcs B TOM CIlydae, €CIM BCTpPeYaeT Ha CBOEM ITyTH MO IepeJHel MOBEPXHOCTH KaKoe-Inbo
npensarcTBre. PopMa CTPYKKH MOXET CIY)KHTh KPHTEPUEM IIPAaBHILHOCTH CTPYXKKOIOMaTens. [ yMEHbBIICHHUS IONONHHUTENbHBIX YCHIHMH Ha
3aBHBAaHME W JIOMAHHE CTPYXKKH CTPYXKKOJIOMATENlb JOJDKEH OTIaMbIBAaTh BUTKH, Korja oH 3abbercs B mpenenax 0,15...3 Butka. Ctpykka B BUIE
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OT/ICNBHBIX 3JIEMEHTOB WM CETMEHTOB ITOKa3bIBACT, YTO JABJICHUE, OKa3bIBAEMOE MM, CIIMIIKOM BEJIIMKO, TO TaKas CTPY)KKa XOTS M yAOOHa, HO OHa
pasieTaeTcs BO BCE CTOPOHBI U TpeOyeT NOMOTHUTEIBHBIX MEp 3alUTHI OT TpaBM. CyIIecTBeHHBIMH (haKTOpaMH, BIMSIOMUMU U 3aTPyIHSIOIIMH
CTPY)KKOHAIIOJHEHHUE SABISACTCS BSA3KOCTh MaTepHala U CeYCHUE CTPYXKKH C yBEINUCHHUEM BSI3KOCTH M C YMEHBIICHHEM CEUCHHUS CTPYKKOOT/ICICHHE
YXyJLIaeTcs.

Cxopoctb pe3anus, pasHast 100...400 M/MUH He OKa3bIBAaeT CYIIECTBEHHOE BIMSHUE HA CTPYXKKOJIOMAHHUE, OJHAKO C IIOBBIIICHHEM CKOPOCTH
pe3aHust HaOJIIONAIOTCS HEKOTOPbIE yXYAIICHHS B CTPYXKKOJIOMaHUH. BiiusiHue IilyOuMHBI pe3aHus Ha CTPYXKKOJIOMATele TECHO CBSI3aHO C BHIOOPOM
HoJa4u.

CyImecTByeT HECKOIBKO METOIOB JIOMAHUS CTPYKKH:

1) ompexeneHHast FeOMETPHs PEXYILEH YacTH HHCTPYMEHTA,

2)  ycTymbl Ha NepeaHei MOBEPXHOCTH;

3) nyHKa Ha nepenHeil HOBEPXHOCTH;

4) npUMEHeHHe HAKJIaJIHBIX CTPYKKOJIOMATENeH;

5) npHMeHeHHe CTPYKKOJIOMATele, yCTAHOBICHHBIX BHE HHCTPYMEHTA;

6) crenuanbHBIC CTPYKKOJIOMATEIH.

CTpyXKOJIOMaHHE C MOMOIIBIO CIIEHHAIBHOH I€OMETPHU PEXYyIIeH 4acTH pe3lia MMEET TO MPEUMYIIECTBO, YTO OHO HE TPeOyeT HHKaKHX
JIOTIOJTHUTEIIbHBIX YCTPONCTB MM 3aTparT.

OKCIepHMEHTAIBHEIM IIyTeM YCTaHOBJIEHO, YTO HAHOOMbIIee BIUSHIE HA MPOIECC CTPYKKOJIOMAHUS OKa3bIBAaeT IIABHBIM yroi B IUIaHE - ¢ U
nepenuil yron o. C yBeIM4eHHEM yIiia ¢ U OAHMX U TEX XKe [yOUHe Pe3aHus U N0fia4e CTPY)KKa CTAHOBUTCS TOJICTON U KECTKOM.

ITo mepe Bo3pacranus yriaa ¢ no 90, ctpyxkonomanue yinydmaercs. Pesupl ¢ ¢-90 Oosee ynayHbl, Y4eM POXO/HBIE, IO3TOMY B T€X Cllydasx,
KOrJja Hapsiy ¢ 00paboTKOH Hanpoxox TpedyeTcs TopleBas MoApe3Ka, JIydIlle BCEro IPUMEHHUTH ITOPE3HbIe Pe3Lbl. YTOI HAKIOHA PEXYIIeH KPOMKH
HE OKa3bIBAacT CYIICCTBCHHOrO BIMSAHUA Ha CTPY/KKOJIOMAaHME. YCTyHbl Ha IepejHeld HOBEPXHOCTH OOCCIICUMBAIOT YJOBJICTBOPUTEILHOE
CTpyXKoJIOMaHue npu momgadax Gomee 0,25 mm/06 =S. Ilpu MeHbUIMX MOAaYaX CTPYKKOJIOMaHHE yiyduiaercs. st 0cobo BSI3KHX MaTepHalioB
CTPYXKKOJIOMaTeNlb B BHAE YCTyIa He SIBIISIETCS YHHBEpPCAIBHBIM. Pa3Mephbl ero, ocoOCHHO HIMpHHA, 3aBHCAT OT PEXHMa PE3aHUs, a TaKKe OT
MEXaHUYECKUX CBOMCTB 00pabaThIBaEMOro Marepuasa.

Jlnst npenoxpaHeHus OT BbIKpAIIMBAHUS YCTYIT PEKOMEHyeTcs 3aTaunBaTh 1oj yriaom 105...115 rpagycos. Eciu ycTyn oTKIOHEH B mpezaenax
or 5...15 rpamycoB, TO CTpyXKoJlOMaHHe obOierdaercs. HenocTaTku: IOBBINIEHHAas INPOYHOCTH TBEPAOrO CIUIABA U OTIMYAETCS CIIOXKHOCTHIO
n3rotoBieHus. JlyHka Ha IepeHel MOBEPXHOCTH MOXKET OBITh JIETKO IONy4eHa IyTeM abpa3suBHOH 3aTOYKH. Pazmepsl JIyHKH B 3aBHCHMOCTH OT
ycIoBUii 00paboTKH B Jt000I IuTEepaType.

Jlynka mono6Ha ycTyIry, yMeHbIIaeT UCIIOIB30BaHIE TBEPIOTO CIUIaBa, I0ITOMY €€ MOXKHO PEKOMEHJI0BATh B TeX CIy4asiX, Korja IpHMEeHEHHe
HAKJIQJHOTO CTPYXKKOJIOMaTellsl 3aTpyIHUTENbHO. HaktafHbIe cTpyKKOJIOMaTenn OBIBAIOT KaK peryaupyeMble, Tak U Heperyaupyemsle. Ha npakruxe
HNPUMEHSIOTCS Heperyiupyembie. Korna Ha mepeHio MOBEPXHOCTh pe3lia HalamBaeTCsl CTPYXKKOIOMATEb, OOBIYHO apMHPOBAHHOM ILIACTHHKON
TBeporo ciuasa. OH INIOTHO HPHIIETaeT K IUTaCTHHE.

HaxmagHoit cTpy»KKOJIOMaTeNb IO3BOJISIET OBBICUTH €r0 BEICOTY, 3TO JEJIaeT ero HeCKOJIBKO 0oJiee yHHBEpPCAIbHBIM.

Haxkuna/iHble HeperyaupyeMble CTPYKKOIOMATeIN 00J1aal0T PsIIOM HEIOCTaTKOB, OCHOBHBIMU U3

KOTOPBIX SIBISIOTCS:

1) OBICTPO M3HANINBAIOTCS;

2)  OTIIMYAIOTCS CIOXKHOCTBIO H3TOTOBJICHHS U IEPETOUKAMH;

3) HEIOCTAaTOYHO YHHUBEPCAIIBHBI M HE JOIyCKAIOT [TOJIHOTO MCIIOJIb30BAHMS TBEPAOCIUIABHOMN [IACTHHKH.

HaxnagHble perynupyeMble CTPYKKOJIOMArelIn Oojiee YHHUBEPCAJbHBI, T.K. IO3BOJLSIIOT LIMPOKOE PErYJIHPOBAHHE CTPYXKKOJIOMAaHUS IIPU
Pa3NIHYHBIX PEKHMaxX pe3aHus. Bce MMeromuecss KOHCTPYKLMU TPOMO3/KH, OHH 3arpOMOXKAAIOT NEPEIHIOI MOBEPXHOCTh, HA HUX CKAaILIMBAaeTCs
CTPY’XKKa, IO3TOMY IIHPOKOTO IIPUMEHEHHUS OHH He HAIILTH.

IToMnMoO TIpUBEICHHBIX, MPEIIOKEH PS HOBBIX METOJOB U KOHCTPYKIHI CTPYKKOJIOMAaTeNIeH, OCHOBAHHBIX HA APYTHX IPHHIIAIIAX:

1) j;MHAMHYECKH OCHOBAHHBIH HA TOM, YTO CXOJSIAs CTPYXKKa IPUBOIUT BO BPAIEHHE CTPYKKOJIOMATENb, B BH/E POJIMKA, YCTAHOBJICHHBIN
OKOJIO IIepe/iHeil MOBEepXHOCTH.

2)  OcHoBaHHBII Ha BUOpALNH pe3la;

3) KunemaTndeckuii METOJ, OCHOBaHHbIN Ha HEOOJBIINX KOJIEOATEIBHBIX ABIKEHHAX Pe3lia OT JBIKEHHI KynaJka.

ITepBere 1Ba MeToaa TPeOYIOT HaNbHEHIINX KopaboTok. TpeTwii Halrel NpUMEeHEeHHEe B aBTOMOOMIECTPOCHNY IIPH  M3TOTOBIEHUY POIHKOBBIX
TIOJNIAITHUKOB.

Pe3l1ibl, OCHAIIICHHBIC TBEPIBIMU CILTABAMU

KoHCTpyKIHs pe3loB ¢ TBepIbIMH CIUIaBaMH JJOJDKHA 00€CIIeUNBATh:

1)  BBICOKYIO IPOU3BOMTENLHOCTD 3a CUET HA/ICKHOTO KPEIUICHHS PEXKYIIel INIACTHHKY U OJ00pe COOTBETCTBYIOLIEH T€OMETPHH;

2)  XOpOLIHil OTBOJ| CTPYKKH, 0Opa3yrolieiicst B OOJIBIIOM KOIMYECTBE MPH paboTe pesla;

3) 9KOHOMHYHOCTB 3a CYET MAJIOTO Y/eIBHOTO PAacXoia TBEP/IOro CIIaBa U MPOCTOTHl KOHCTPYKIIHH PE3LIOB.

B HacTosiiee BpeMsl CYIIECTBYeT 3 BapHaHTa TBEPAOCIUIABHEIX PE3LOB, KOIJAa TBEPJIOCIUIAaBHAs IUIACTHHKA HaIlasHA Ha JEp)KaBKy pesla, ¢
IUTACTHHKON, MEXaHUYECKU 3aKPEIUICHHON B JEpiKaBKe, C MIACTUHKOM, BIAsSHHON BO BCTAaBKY, KOTOpask MEXaHMYECKH KPEMUTCS K JIepKaBKe peslia.
Kpennenue miacTHHKY HallalKoil sBIsieTcst HanboJiee CTapbIM CriocoboM. MexaHndecKkoe KpelIeHne pa3padoTaHo BO MHOTHX BapHaHTax. JleficTBre
HM3rHOAOMNX M CKaJIbIBAIONIMX CHJI Ha IUIACTHHKY IIPH ee padoTe IOIDKHO OBITh HaMMEHBHIIMM. J[I1 3TOro HeoOXOAMMO YCHIIMBATH BEPLINHY
IUTACTHHKH 32 CYET YBEJIMYCHHs yriia 3aoctpeHus. C 3TOi LeNbio MPHHUMAIOT MEHBIINIH epeHNH YroiL.

Ilpu oOpaboTke 3aKajJeHHBIX cTajell M OOJUPOYHBIX pabOTaX PEKOMEHAYETCs NPHMEHITh OTPHULATENBHBIA TNepeqHuil yron. Pesusl,
OCHAIIICHHBIC TBEPJBIM CIUIABOM, ITOJBEPraroTCs M3HOCY, Kak IO TepeIHei, Tak M 1o 3amHed rpaHsM. Ileperodka pesioB MPOUCXOJHUT MO 00CHM
MOBEPXHOCTSIM. VI3HOC peslia 3aBHCHT OT MHOTHX (DAKTOPOB, OCHOBHBIMH M3 KOTOPBHIX SIBISIIOTCS POJ MaTepHana, HHCTPYMEHTa, XapakTep
00pabaThIBaeMOro MaTepHaa, Xapakrep 00pabOTKH, YIIIbI

BenmurHa M3HOCa MOXKET KOJeOaThCs B INMPOKHX Ipenenax. TeopeTHYecKH NpH CPEeIHUX 3HAYCHMSX, BIMSIOMIMX Ha H3HOC IapaMeTpoB
BenuunHa yria © xomebiercs B mpegenax 30-45°. OHAKO MPAKTHYECKH YMCTOrO M3HOCA HE CYIIECTBYeT. IIpu paboTe MPOHCXONST MEIKHE CKOJIbI,
BBIKpAIIMBaHUA. OTH Je(eKThl OOYCIOBIEHBI MaJOW IUIACTHYHOCTHIO TBEPABIX CIUIABOB, CHJIBHO HApyIIAOT CHJIYy HAampaBJeHHS H3HOCA, a
CNeIOBATENBHO, U HAIpSKEHHOE TepeMelieHNe BEepIIMHbI peslia nmpu meperoukax. Ipaktuyeckn ©=25-30°. B COOTBETCTBHH C 3THM, @ TaKkKe
CHIDKEHHE TPYHZOSMKOCTH 3aTOYKHM PE3I[0B C HaNasHHBIMH IUIACTMHKAMH, @ TAK)XE CHIDKCHHE pacxXoja TBEPAOro CIUIaBa, PEeXylas IUIACTHHKA
BIaMBaeTCs 00BIYHO Mo yrioM y=15-18° He 3aBHCHMO OT aGCONIOTHOTO 3HAYCHUS MepeHero yria. Bonbie 18 rpajycoB yribl He MPMHHMAIOTCA.
CranzapTHble pe3ns! npu padote ¢ noxadamu 6onee 0,5 MM/00 ¢ OOIIETTPHHATON TeOMETpUel PEKYIUX IEMEHTOB HE 00ECIIEUNBAIOT 3a1aBAEMOTO
KJacca MIEPOXOBATOCTH IOBEPXHOCTH. [yl yCTpaHEHMs 3TOr0 HEZOCTAaTKa HOBAaTOPAaMH IIPOM3BOACTBA IMPEUIOKEHBI Ps Pa3HOBHAHOCTEH.
Hamnpumep, YepHaBckuii pa3paboTalt pe3isl co CIelnanbHOi KOHCTPYKIMEeH pexymieii ronoBki. OCHOBHAs 0COOEHHOCTH TaKOTO pe3lia 3aKIIF0YaeTCst
B TOM, YTO YacTh BCIIOMOTaTeJIbHOTO PEXKYIIEro JIe3BHs 3aTadMBAeTCs Ha JUIMHE K HANpPAaBJICHHIO MOAAYH MHCTPYMEHTa B pabote. YIJIBI @ U ¢1
MIPUHUMAOTCS] OOBIYHOM BeNMUUUHBL. OTpe3HbIe Pe3Libl

OTpe3Hble pe3lbl MPUMEHSIOTCS KaK Ha TOKApHBIX M PEBOJBBEPHBIX CTaHKaX, TaKk M Ha aBTOMAaTax M IOJyaBToMarax. PaGoTaioT oTpe3Hble
pe3Lbl B HanOosee TSHKENBIX YCIOBHX, KOTOPbBIE CBA3aHBI C 3aTPYJHCHHBIM OTBOJJOM CTPYXKKH M3 30HBI pe3aHMsI, HEAOCTATOUHOCTBIO OXJIKACHUS, a
TaKke He OnaronpusTHOi gopme pesna: mpu HeOONBIIOM BBICTYIIE TEJIO MMeeT Hebonbioe ceueHue. [Ipudyem Onmke K LEHTPY 3arOTOBKH, CHIIBI
pesaHus Bo3pacTaroT B 1,5...2 pasa Mo CpaBHEHMIO C HadaJoM OTpe3KH. bolnblioe 3Ha4YeHHE M YCHCIIHON PabOThl OTPE3HBIX PE3LOB SBIACTCS
HPaBHILHOCTh YCTAHOBKH pe3lia MO OTHOLICHHIO K 3aroToBke. IIpn ycTaHOBKe OTpe3HOro pesua Bbimie neHTpa Ha 0,1...0,2 MM ruiacTuHa TBepaoro
CIIaBa HAIlaHBaeTCsA BIOIb IIEpeJHCH MOBEPXHOCTU. YCTaHOBKA pe3lla HIDKE IIEHTpa Ha BeMHYMHY Oomee 1,5 MM IPHBOIMT K OTPHIBY Bceil
IUIACTHHKHY OT JAepxKaBKH. [IpakTuka MoKka3bIBaeT, 4TO IIelIeco00pasHO yCTaHABIMBATh OTPE3HbIE PEe3Lbl H3 TBEPAOro CIIaBa HIDKE IEHTpa JeTald Ha
0,5...1 mM. Bo u3bexxaHue ocableHHs TONOBKHM pe3lia BCIIOMOTATEIbHBIC YIIIBI B IUIAHE MPHXOINTCS YCTaHABIMBATh HEOONBIIOH BEIMYUHBI B
npeﬂenaxlo30/—20. BcnomoratenbHble 3aIHUE YIIIbI IPUXOJUTCS NETaTh TOXKE HEOObIIOHM BENUYUHbL — 2...3 Tpaayca.
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C 1erbIo MOBBILICHHUS IPOYHOCTH TBEP/BIX PE3LIOB IPUXOUTCS YCUIIMBATh TEJIO JCPKABKU pe3La.

Hanndne GOKOBBIX CHJI, BOSHHMKAIOLIMX B IPOLECCE PE3aHHs, YaCTO BBI3BIBACT OTPHIB TBEPAOCIUIABHOM IUIACTHHKM OT AEpiKaBKH. B Tex
Clly4asix, KOTJla 3arOTOBKY HEOOXOIMMO OTpe3aTh O KOHIA NPUXOJHUTCS CTauMBaTh IVIABHYIO PEXYIIYI0O KPOMKY. B Hacrosiuee Bpems MIHpoKoe
HPUMEHEHHE HAaXOAAT PE3libl ¢ MHOTOIPAHHBIMH HETlepeTauyuBaroUMuCs rpansMu. OHu ObIBatoT ¢ 3, 5, 6 rpansamu. Yuncno rpaHeii BeiOupaercs B

3aBHCHMOCTU OT HEOOXOAMMOro yrIia §0 OTH INACTHHKH JepiKaTcs Ha JepikaBKe MEXaHHYeCKH, IIOCNIe M3HOCA ITOBOPAYMBAIOTCS H 00paboTKa
BEJIeTCS JIPYroil pexyleid KpoMKoil. B TsoKeoM MallMHOCTPOSHUH MIMPOKO MPUMEHSIOTCS Pe3libl C HanasHHbIMU I1acTuHamMu 60-80 kr. IonoBku
ceifyac CHUMAIOTCS U HECYT MX Ha HEPETOUKY, 3TOT HPOLECC YIpoIaeTcs. Pe3lsl ¢ MUHepaIokepaMUueCKUMHU HPEAMETaMH MOTYT H3rOTaBIINBAThCS:

1) npunaiikoi;

2) MEeXaHHYeCKOe KpEIUICHHE IUIACTHHKH.

Harmaiisple pe3usl 0OBIMHO HEAOCTATOYHO HANEKHBI, T.K. NPHIAN IUIOXO CIIAMBACTCS C MHHEPATOKEPAMHYECKOM IUIACTHHKON M IIACTUHKON
npenMera. JIydmie pesisl MoIyqaroTcs ¢ IpeABapUTeNbHOI MeTamu3anuei. Yalie Bcero MIacTHHKH KPETSTCs MEXaHUUECKH.

OtpesHble pesLibl

OtpesHble pe3libl IPUMEHSAIOTCS KaK Ha TOKApHBIX M PEBOJIBBEPHBIX CTAHKAX, TAK M HAa aBTOMAaTax U IoiyaBToMartax. PaboTaioT oTpesHbie
pe3Isl B HanOoee THKENBIX YCIOBHAX, KOTOPHIE CBA3aHBI C 3aTPYJHEHHBIM OTBOJOM CTPYXKKH U3 30HBI PE3aHHs, HEJJOCTATOYHOCTHIO OXJIKACHUS, &
TaKxke He OaronpusaTHOH QopMme pesra: mpH HeOONIBLIOM BBICTYIIE TEJIO MMeeT Hebombuoe ceyeHue. [Ipuuem Oimxe K LEHTPY 3arOTOBKH, CHIIBI
pe3anusi Bo3pacTtaloT B 1,5...2 pa3a mo CpaBHEHHIO ¢ HAdaloM OTpe3KH. bosblioe 3HaueHHE sl YCHEIIHOH paboThl OTPE3HBIX PE3LOB SIBISETCS
IPaBWIBHOCTH YCTAaHOBKH pe3lia IO OTHOIIEHHIO K 3aroToBKe. IIpu ycTaHOoBKe OoTpe3HOro pesna Bbime nentpa Ha 0,1...0,2 MM m1acTHHA TBEpAOTO
CIUTaBa HAIAMBACTCS BJOJb MEpeHEell MOBEPXHOCTH. YCTAaHOBKA pe3lia HIDKE LEHTpa Ha BelMYuHy Oojee 1,5 MM MpUBOOMT K OTpPBIBY BCei
IUIACTHHKH OT JiepxkaBKu. [IpaKkTHKa MOKa3bIBAET, YTO LEIECO0OPa3HO YCTaHABIMBATE OTPE3HBIE PE3Libl U3 TBEPIOro CIIaBa HIDKE LICHTPa JCTalld Ha
0,5...1 mm. Bo m30exxaHne ocrmabieHHs TOJNOBKH pe3lla BCIIOMOTaTeNbHbIE YIJbl B IUIAHE HMPUXOMUTCS YCTAaHABIMBATh HEOONBIIOH BEIUYHHBI B

ony_9e
npejenax 180-2", Benomorarenshbie 3auue YIUIBI IPUXOAUTCS JIENATh TOXKE HEOOIBIION BeUUMHBI — 2...3 rpaayca.

Puc. 4. ®opma orpesHoro pesua.
C 1eJIbI0 TIOBBIIICHHUS IIPOYHOCTH TBEPJOCIUIABHBIX PE3II0B HEOOXOIMMO YCHIHBATh TEJIO AEPIKAaBKH pe3lia.
Hannune GOKOBBIX CHJI, BO3HHMKAIONIMX B IPOIECCE PE3aHHUs], YAacTO BBI3BIBAET OTPBHIB TBEPAOCIUIABHOM IUIACTHHKH OT IEPXKaBKH. B Tex
Clly4asix, KOrJla 3arOTOBKY HEOOXOIMMO OTpe3aTh O KOHIA IPUXOJHUTCS CTA4YMBATh INIABHYIO PEXYILYI0 KPOMKY. B Hacrosinee Bpems IIHPOKOE
IPYMEHEeHNEe HaXOMAT Pe3Lbl C MHOTOIPaHHEIMH HelepeTauynBaromuMucs rpansmu. Onu OvBaroT ¢ 3, 5, 6 rpansmu. Yucno rpaseil BeIOHpaercs B

3aBHCHMOCTH OT HEOOXOJHMOTro yriia gp OTH TIACTUHKY JiepKaTcs Ha Jep)kaBKe MEXaHHMYECKH, MOcie M3HOCa IOBOPAvYMBAIOTCA M 00paboTKa
BEJIETCS JIPYroil pexyled KpoOMKOi. B TsKelIoM MallMHOCTPOSHUH HMIMPOKO MPUMEHSIOTCS Pe3Libl C HamassHHbIMU I1actuHamMu 60-80 kr. IonoBku
celfuac CHIMAIOTCS U HECYT MX Ha IIEPETOUKY, 9TOT IIPOLECC YIpomaercs. Pe3mbl ¢ MHHepalokepaMIIeCKHMH IIPeIMETaMU MOTYT H3TOTaBINBAThCS:

3) npuIaMBaHHEM PEXYIICH IUTACTHKH;

4) ¢ MeXaHMYEeCKUM KPEIUICHHEM IUIACTHHKH.

Harmaiinble pe3ns! 0OBIMHO HEZOCTATOYHO HAJEXKHBI, T.K. IPHIAN IUIOXO CIIAMBAETCsl ¢ MHHEPATOKEPaMHUYECKON IIIACTHHKON M IUIACTUHKON
npenmera. JIydmme pesisl oryqaroTcs ¢ IpeABapuTeIbHOH MeTaum3ayell. Yamie Bcero INIaCTHHKH KPETSTCS MEXaHUIEeCKH.

dacoHHbIE pe3Lbl

Ilpu obraunBaHuH (hacCOHHBIX AeTaleld OOBIYHBIE TOKApHBIC pe3lbl He 00ECIeYMBAIOT MOCTOSHCTBA mpodmist. Kpome Toro oHm Maio
TIPON3BOAUTENBHBI, X NPHMEHEHHE Ul IOJOOHBIX IleNied MOXKeT OBITh ONpPaBJaHO B YCIOBHSAX MENKOCEPHIHOIO NPOM3BOACTBA. B ycloBHsX
KPYITHOCEPHITHOTO M MaccOBOTO IPOM3BOACTBA B KAaueCTBE OCHOBHOTO MHCTPYMEHTa JUIsi 0OpabOTKM (DaCOHHBIX JeTanell HaxOIAT HPUMEHECHHE
crienuanbHble (hacoHHBIe pe3nbl. OHM 00eceYnBalOT HACHTHIHOCTH (POPMBI, BRICOKYIO TOYHOCTH Pa3MepOB, BHICOKONIPON3BOANTEIBHBI H JOIYCKAIOT
0oJbIIOE KOJIMIECTBO IepeTouek. Bee (hacoHHBIE pe3ibl AesIT Ha 2 TPYIIIEL:

1) npusmaTHYecKue;

2) Kpyrisle

Ipu3MaTiyecKkue pe3ibl IPIMEHSIOT AT Hapy>KHOTO 00TauMBaHMs, a KPYTJIble KaK JUIsl Hapy)KHOTO, TaK U JUIs BHYTPEHHETO.

PaaiansHie TaHTEHMANEHbIE
|

Puc. 4. Cxemsl osiad (hpacoOHHBIX PE3LOB

B nporecce paGoTs! mpu3MaTHdecKie (pacoHHBIE Pe3Lbl MOI'YT HMETh PACIIONIOXKEHHE 0a3bl KPeIUICHUs, MOXKeT OBITh IapajuielbHa OCH JeTallH,
1100 HAKJIOHHO K Hel, ¢ TeM YTOObI 00ecleYuTh ONaronpusATHBIE YYACTKH C LEIbI0 MOTydeHHs] ONTUMANbHBIX YIioB. [Ipu3maTudeckue (pacoHHBIE
pe3lbl MOTYT OBITh PaJWaIbHBIMU M TaHTCHIMAIBHBIMU. PaauanbHble pe3nsl oOBIYHO UMEIOT IMOAady pajualibHO K oOpabaThiBaeMOil meTany, a
TaHTeHI[HAIbHBIC — KacaTeNIbHO K 00pabaThIBaeMO ITOBEPXHOCTH.

VY paguanbHBIX CHSTHE IPUIyCKa OCYIIECTBISIETCS MO Beeil mupuHe mpodmis, TpedyeTcs CHIDKCHHE PeXHUMa pe3aHHs. Y TaHTeHI[UalIbHBIX
OT/IeNIbHBIC YYaCTKH BXOJAT B PabOTy IOCTENEHHO W MO3TOMY MOTYT paboTath ¢ Ooiiee BEICOKMMH pexnMaMu pe3anus. Kpyrisle ¢pacoHHBIE pe3ibl
MOTYT OBITh C KOJIBIIEBBIMU 00Pa3yIOIHMH (hJaCOHHBIMHU MTOBEPXHOCTSIMH, JIN00 00pa3yroline, pacioiIoKeHHbIMU 110 BHHTOBOM JINHUH.

Bonbinee mpuMeHeHHe HaXOAAT Kpyrisle (acoHHbIe pe3nbl. [TaBHBIM 00pa3oM K3-3a IMPOCTOTHI U3TOTOBIECHHA. Kpome Toro, 3TH pesmbl
BBIIEP)KUBAIOT OOJIBIIIEE KOJTHIECTBO MEPETOYCK.

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
npopwno neranu. B stom ciywae paborath peser He Oynmer. ITosToMy kak Toibko o Aenaercs Oosbmie 0, MosBIsieTCss HEOOXOAMMOCTH
KOpPPEKTHpOBaHUs Hpoduiisi (HacoHHOTO pesla, T.K. ero Npoduiib TODKEH OTIHYATBhCS OT TpeOyeMoro mpoduis JeTaid, T.e. HAIMIHE Y U o HE
ycTpaHseT HEOOXOANMOCTH KOPPEKIHOHHBIX PACUeTOB, HE YMEHBIIACT HU TPYAOEMKOCTH PACUYETHOH pPaOOTBI, HH CIOXKHOCTH TEXHOJIOTHH
MPOU3BOJICTBA KOPPEKTHPOBAHHBIX (DACOHHBIX PE3LOB, MOITOMY U IEPEIHIOI0 I'paHb (DACOHHBIX PE3LOB CIEAYeT 3aTauMBaTh IO NPOQHIIO |,
COOTBETCTBYIOIEMY oOpabarsiBaemoli fetann. KoppekTnpoBaHue GacoHHBIX Pe3II0B MOXKET OCYIIECTBISTECS ABYMsI METOaMH:

1) rpaduueckuit;

2) aHATMTHYECKHIA.

IpenmyniecTBOM rpadIeckoro MeTo/Ia SBISIETCS ero HarIAHOCTh. K HeocTaTkaM cliefyeT OTHECTH HETOYHOCTb, CBSI3aHHYIO C HETOYHOCTBIO
rpaduuecKux nocTpoeHui. IIpenMymecTBOM aHATUTUYECKOTO METO/IA SIBISIETCS BEICOKAs TOUHOCTh OIpeseneHus pasMepoB. Hemoctatkom sBisercs
CIIO)KHOCTDb BBIYUCIICHUH, OCOOCHHO IS KPUBOMHHEHHEBIX mpoduiiel. ['padudueckuii METox IMPUMEHSIOT B TeX CIydasx, Koraa (acOHHBIN peserf
paccuuThIBaeTCs Ul 00pabOTKH HE TOYHBIX JeTajlell KPUBOIMHEHHON (GOpMBI. AHAIUTHYECKHI IPUMEHSIOT TOTAA, KOTJa JeTalb UMEET BBICOKYIO
TOYHOCTb, HO HE CIOXHYIO (opMy. [Ipn HeoOxoauMocTH 0OpabOTKH JeTand BBICOKOW TOYHOCTH H CIOXKHOI (OpPMBI IPHMEHSIOT 00a MeToia U
PE3yIbTaThl CPAaBHHUBAIOT.
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Tema 2.2 UHcTpyMeHTHI 1151 00padOTKH OTBepCTHH (JTeKuusa-AucKyceusi — 1 yac.)

B CcOBpeMEHHOM MaIIMHOCTPOCHUH JUIs 00pabOTKH OTBEPCTHH HPHUMEHSIOTCS CaMble Pa3HOOOpasHbIe MHCTPYMEHTHI B 3aBHCHMOCTH OT
Ha3HaueHUs 00pabaThIBACGMON JIETANH, a TAKKE Pa3INYHBIX (PAKTOPOB TEXHOIOrHUECKOro mpouecca. CaMbIMU PAaCIPOCTPAHCHHBIMU HHCTPYMEHTAMI
st 00pabOTKH OTBEPCTHH SIBISIOTCS CBEPIa, PACTOYHBIC WHCTPYMEHTHI, 3CHKEDBI, PA3BEPTKH, HPOTSDKKK Ul BHYTPCHHETO MPOTATHUBAHUS,
HUTH(OBANBHBIC KPYTH, XOHUHTOBAJIbHBIC TOJIOBKH, aJIMa3HBIC PE3IbI H T.I. KHCTPYMEHTBI.

Caepnia mpenHa3HA4YeHB! UL CBEPJICHUS OTBEPCTHH B CIUIONIHOM MaTepHalle, ULl PacCBEPIMBAHHS OTBEPCTHH — yxKe IpeABapHTEIbHO
MIOJTy9eHHBIX JTUTHIX, KOBKOMH, [T CBEPIICHUSI KOHMYIECKUX YriTyOneHni. OCHOBHBIMU THIIAMHU CBEPII SBIIIOTCS:

1) cnupanbHble;

2) UCHTPOBaHHbIC;

3) neposble;

4)  crneumanbHble I TIyOOKUX OTBEPCTHH;

5)  TromOBKHM IS KOJBLIEBBIX CBEPIL.

W3 Bcex cBeps HamOojbllee MPUMEHEHHE MONYYMIN CIUpaibHble cBepiaa. OHH NPUMEHSIOTCS A 00pabOTKM OTBEpCTHI, HE TPeOyIOIINX
nocneyoei 00paboTKH, MoJ| HOCIeyIolee 3eHKEPOBaHNE, Pa3BEPThIBAHNE, HAPE3aHNE PE3bObI METUHKAMH.

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) ¢ KOHHYECKMM XBOCTOBHKOM;

6) c yCHICHHBIM KOHHYECKHM XBOCTOBHKOM;

7) ¢ yANMHCHHBIM KOHHYECKUM XBOCTOBHKOM;

8) ¢ yKOpPOYCHHBIM KOHHYECKHM XBOCTOBHKOM;

9)  c 4eThIpeXrpaHHBIM CY)KHBAIOLIUMCS XBOCTOBHKOM.

3a mocieHee BpeMsl MOSIBUJIOCH MHOTO IIEJIBHBIX TBEPAOCIIIABHBIX XBOCTOBHKOB.

CrupasibHble CBepiia, paboTarole B TSHKENBIX YCIOBUAX (U1 TITyOOKOro CBEpIICHHUS), CHAOKAIOTCS KaHAJIaMH JUIsl TIOJIBOJIA OXJIAXKIAIOIEH
JKHAKOCTH HENOCPEICTBEHHO K PEXYIUM KpoMKaMm. [l 0oOpabOTKM CTYNEHYaThIX OTBEPCTHH HPHMEHSIOTCS MHOTOCTYICHYATHIE CITHPAJIbHBIC
cBepa.

KoHcTpyKTHBHBIE 31€MEHTBI CITUPAIIBHBIX CBEPII

OCHOBHBIMH KOHCTPYKTHBHBIMH 2JIEMEHTAMH CBEpJIa SIBJISIOTCS: YOI 2¢) - YroJl pexKylieil YacTH; yroi HaKJIOHa BUHTOBOH KaHABKH -. YTJIBI
PEeXYIINX KPOMOK - 0 M Yy; IOIepedHasi KpoMKa (IIepeMbluKa), OT KOTOPOH 3aBUCHTY; (opMa 3amHeil IIOBEpXHOCTH; (hopMa KaHABKY; JICHTOUKA;
YTOHEHHE KaJHOPYIOIIEH YacTu; 3a)KUMHAs YacTh.

VYron ¢ sBisieTCS OXHUM U3 OCHOBHBIX KOHCTPYKIMIOHHBIX 3JIEMEHTOB CBEpJIa, KOTOPHIH ONpPENeIsieT ero MPOU3BOAUTENBHOCTh U CTOHKOCTS.
CBepIio MMeeT Takoe ke 3HaueHHe KakK IVIaBHBIH yroi B IUIaHe y pe3unoB. Hapsay ¢ yriioMm HakiOHa BUHTOBOI KaHAaBKH OH OIpPEIENseT NepeaHui
Yroj, KOTOpbId H3MepsieTcs B IUIOCKOCTH, NMEPHEHAMKYISPHOM TIIaBHOH pexylied KpoMmku. [10J00HO riaBHOMY yrily B IUIaHE, Yroll ¢ y cBepia

BJIMSICT HA COCTABJIAIOIINE YCUIINA PE3aHUS. HpI/I TOYECHUH C YBEINYECHUEM gp oceBasi cocTaBiistomas Py BO3pacTaer, a PZ YMEHBIIAETCH.
P
oy

g B A

regeKa

- |-—'-'
Puc 5. Dnementsl cBepna
Ilpu cBeprieHUH CuIla MOAAYM COOTBETCTBYET cHile Py, a KpyTSIIHil MOMEHT BKIIOYaeT B cebs cuity P, T.e. ¢ yBenuueHneM yrmna 2¢ oceBas
CHJIa YBEJIMUYMBACTCS M KPYTAMIMI MOMEHT yMeHbIIaeTcs. boibias 3a0CTpeHHOCTh BEPIINHEI pe3lia I03BOJSIeT eMy Jierde MpoHHKaTh B MeTtamr. C
YMEHBIICHHEM yIJIa ¢ - YUTHHIETCS Pexylas KpoMKa, OJarofaps 4eMy yiydIIaeTcs OTBOA TEIUIa M3 30HBI pe3aHus. Bee stu dakTops! kasanoch
JIOJDKHBI OBLITH TIPUBECTH K HCIIONB30BAHUIO CBEPII C MAJIBIMU yIIIaMH 2@, HO B CBS3H C HEBBICOKOW MOTPEIIHOCTBIO, MPH 00pabOTKEe METAIOB, MaJlbie
YIJIBI HEe NPUMEHSIOTCS. ¢ - BBIOMpaeTcsl Ha OCHOBAaHWH JKCIIEPHMEHTANIBHBIX HCCIEI0BaHMIl, B 3aBHCHMOCTH OT oOpabarsiBaeMoro Marepuana. J{is

(¢=58°+62°
@=62°
ITpn 06paboTKE MATKUX CIIIABOB! ¢= 58°+60°

CambIM 6I)ICTpOI/I3HaI]_II/IBaIOIl[I/IMC$I MECTOM SABIIIFOTCS YTOJIKM C JICHTOYKAMH, MO3TOMY IIPUMECHACTCA JIBOMHAs 3aTodYKa CBEpJI, MECTO OT
KOHHUYECKOH 1 HI/IHI/IHJI{pH'—IeCKOﬁ qacTH.

N
ANY4

CTaJll CpelHel TBEpIOCTH IPHHUMACTCSI

IIpu cBepiaeHnu TUCTOBOM CTaIM:

g

Puc. 5. Cxema BOIHOM 3aTOUKH

JIBoifHas 3aTOUYKAa NPUBOJUT K JIyUIIEMY TEIJIOOTBOAY U YBETHUCHHUIO CTOMKOCTH.

3araunBaloT o paauycy r=0.3-1.2 B 3aBHCHMOCTH OT pa3mepa cBepia.

I'eomerpudeckue napaMeTpbl CBEPIICHUS, T.€. YIJIbI 3aTOYKH ONPEIEISIOTCS:

3amHuil yroy o — ecTh yroJl MEeXIy KacaTelbHOH K Cley 3aJHEil MOBEPXHOCTH B JAHHOM TOYKE PEeXKYILEeH KPOMKM M KacaTeIbHOW B TOl ke
TOYKE K OKPYKHOCTH €€ BpallleHUsl BOKPYT OCH CBepJia.

HW3mepsieTcs 3aHuiA yToll B INIOCKOCTH NapajlieNbHON OCH cBepia.

INepennuii yron y — eCTh Yrol MexIy KacaTeIbHOH K Clefy IMepeaHel IOBEPXHOCTH B JaHHOH TOUKE pexKylieil KpOMKHU K IPOMIIIIO B TOH ke
TOYKE K OKPYKHOCTH €€ BpallleHUsl BOKPYT OCH CBepJia.
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Puc. 6. Yrusl pexymieif yacti

W3mepsiercs nepeHuii yro B IIIOCKOCTH MEPIIEHAMKYIIPHONW KPOMKE.

B mporecce cBepieHHUs CBEpIO BpAIIaeTCs U IEPEeMENIaeTCss BAONb OCH 00padaThIBAEMOro OTBEPCTHS B pe3yibTaTe JITUX JBIDKCHHIT
TPaeKTOPHS pe3aHHus B JII000I TOUKe pexymieil KpOMKH OyIeT BHHTOBAs JIMHUS C IIAroM PaBHBIM BEIMYHHE OJAYH.

dopma 3a7Hel TOBEPXHOCTU CBEPII

ITpu 3aTouxe cBepa oopMIIeTCs TIIABHBIH yrol @, U 3aJHHE YIIIBI Ha IPOTSDKEHHH Beel pekymelt kpoMku. Kputepuem npaBHIbHON 3aTOUKU
SBJISCTCS COOJIOZEHHE 3HAUCHUH YIIOB B OIPEIENCHHBIX IpefeNiax , a TaK K€ CHMMETPHYHOCTH PACIOIOXKEHHS JTHX KPOMOK B OCEBOM
HaIpaBJIEHUH, T.C. PABEHCTBO JUIMH Y 000HMX PeXyIIMX KpoMok. He obiazaHie CHMMETPUYHOCTBIO PEXKYIIUX KPOMOK HPUBOJUT K HEPaBHOMEPHON
UX Harpyske.

W3-3a Guenus cBepio paboTaeT HENPaBUIILHO, OTBEPCTUE IOTYYaeTCs MOBBILICHHOTO pa3Mepa. 3aTouKa CBEPN OOBIYHO HMPOU3BOIHUTCS HMPH
OTHOCHUTEJIFHOM JIBIKEHHM IUTH(OBAIBHOIO Kpyra U CBeplia CO31aBaeMOro KHHEMATUKOW CTaHKA. 3a/(Hss IIOBEPXHOCTD I10JIy4aeTCsl KaKk OrMOarolas
HOCIIEI0BATENIBHOCTD ITOJI0KEHHIT CONPUKACAIOMIEHCS CO CBEPIIOM IUIOCKOCTH Kpyra. Ha mpakTuke BCTpedaroTesl S METOJOB 3aTOUEK:

ITo xoHMYECKOM NOBEPXHOCTU

TTo nuMHAPUYECKON TOBEPXHOCTH
ITo BUHTOBOI MOBEPXHOCTH

IO IBYM IUIOCKOCTSIM

. Ilo oxHOl II0CKOCTH

Hanbonbiee pacnpocTpaHeHHE IIOTy4YHIa 3aTOYKa CBEpdI O KOHHYECKOI IOBEPXHOCTH, T.€. IIOBEPXHOCTH CBepia OQopMisieTcs II0
BOOOpaxxaeMoMy KOHYCY.

o wnE

Puc. 7. Cxema 3aTOYKH 110 KOHUYECKOH IIOBEPXHOCTH

3a cuer cMeleHHsi OTHOCHTEIBHO OCH OOECIIEUMBAECTCS BEIMYMHA yIia. 3aTOUKa MO IUIMHAPUYECKON MOBEPXHOCTH IPOU3BOAUTCS TaKiKe,
TOJIBKO BMECTO BOOOPAXaEMOTI'0 KOHYCa INPUHUMAETCS BOOOpakaeMblil LWIMHID. 3aToyka IO 3aJHEd IOBEpXHOCTU CBEpiia [0 BHHTOBOM
TIOBEPXHOCTH MOXKET OBITH OCYIIECTBJIEHAa JMOO KOHYCOM ILTH(OBAIBHOTO Kpyra, MO0 ero TopioM. B mepBom cirydae 3aTodka IPOUCXOAUT IO
apXMMEJOBOH BHHTOBOM IIOBEPXHOCTH. BO BTOPOM MO 3BOJILBEHTHOW BUHTOBOW IOBEpXHOCTH. [IperMyIiecTBo mepBOro Meroxa — €ro
HEIPEePHIBHOCTH U JIETKOE UCIIONB30BAHHE HA CTAaHKAX pabOTaIOMUX 10 aBTOMaTHUECKOMY LIUKITY.

ITo 1BYM MIOCKOCTSIM OOBIYHO 3aTAUMBAIOTCS CBEpPIIA OCHAIIEHHBIE IITACTHHAMH TBEPJIOTO CILIABA.

3aTouka 0 OJHOH MIIOCKOCTH IIPOU3BOIUTCS IS CBEPII MAJIOro JUaMeTpa, B TOM YUCTIe LeIbHBIX TBEPJOCIUIaBHBIX CBEPIL.

dopma KaHAaBKH CBEPIT
IMpodumro KaHABKH CBEPI MPEIBABIAIOTCS CICYIONNE TPEOOBAHMS:

1. ®opma gomxHa obecrieynBaTh HEOOXOIMMYIO IIPOYHOCTH CBEPIIA.

2. PamuonHanbHOe pacmpeseNieHne MeTaslla o BCeMy CE4eHHIO cBepra. [l MpeaoTBpalleHUst TPEIHH BO BpeMs TepMOOOPabOTKH.

3. mpaBMIBHOE 00pa30BaHME CTPYXKKHU HA PEXYIIEH KPOMKE H JIETKHI OTBOJ| €€ U3 KaHaBKH.

OOBIYHO TPOHM3BOIAT HPOCKTHPOBAHHE KaHAaBOK cBepil. OHO MOXKET BBINONHATHECS JIHOO Tpadudeckd, 00 aHamutHIeckn. OIHAKO
HPaKTUYECKH IieTecoo0pasHee Mpesk/ie yCTaHOBUTH (GopMy 00pasyrollylo KaHaBKYy CBEpJIa, CIOCOOBI KOHTPOJIS KaHABKK COXPaHEHHE TOi GOpMBI B
Tporiecce paboThl, a MOTOM IPOAaHAIM3MPOBaTh (HOPMY TTOTydIeHHON KaHaBKW. Takoe JONMyIEHNHE BBI3BIBACTCS TEM, YTO OIMHMOKH, KOTOpPBIE MOTYT
BO3HUKHYTP IIPH QHATUTHIECKHX pacuerax M IPH IpadHIecKoM ITOCTPOCHHH NPOQUIIs cBepIia, OOBMHO IMPHBOIAT K OOJIBIIOMY €ro HCKakeHHIo. B
HAacTosIIee BpeMsl A1 00pa30BaHHs KaHABOK CBEPJI IPUHATHI 2 MPOGUIISL PeXyIIero HHCTpyMEHTA:

1. YTIpOIIEHHBIH (prc.8)

2. CIIOXKHBIH (pHc.9)

Puc. 8. YnpouieHHsIi npoduib KaHABKH
5065

d NEoR
Q\H() 18 Rz

Puc. 9. CnoxHblit npoduiIb KaHABKH

XBOCTOBHKH CBEpJIa IETAIOT JIHOO IIINHAPHICCKUMHI JTHO0 KOHMIECKHMH.

CBepiia ¢ MUIHHAPHIECKIM XBOCTOBHKOM KPEISATCS B IEHTPOBOYHOM matpoHe. CBepiia ¢ KOHHYECKMM XBOCTOBHKOM KPEIISITCS B IINIHIEIE
WIIM B TIEPEXOTHUKAX BTYJIOK.

VY cBepi OCHAIICHHBIX TBEP/BIM CILUIABOM Yroi 2¢ NP CBEPJICHHHU 3aKaJIeHHOH cTamu uyryHa =130°, a nmpu 00paboOTKe LBETHBIX METaJJIOB =
118°. Iepenuuit yron npuHUMaeTcst oopadorke gyrynos 0° - 10°, mpu o6paboTke 3akaneHHoU ctamu 3° - 15°.00paTHEI KOHYC y TBEPABIX CILIABOB
CBEpJI JieaeTcsl MO JUIMHE PEeXyIIeH IUIAaCTMHKM TBEPAOTo CIUIaBa , OCTalbHAas 4acTh CBeplia AellacTcs LUIMHApudYeckod. CeplleBHHA y HUX
HECKOJIBKO yBEINYCHA.

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 U3rOTABINBAIOTCS BYX CTOPOHHUMH JUIS JIYUIIEro NCTONIb30BaHHS MaTepHaIa.

VYroa npu BepumHe pexyieid yactu =50° - 60° B 3aBucMMOCTH OT 00pabaTbiBa€MOro Marepuaia. BenuunHa yroOHEeHUS IPEUMYLIIECTBEHHO Ha
0,05—0,IMM Ha BCIO JJIMHY CBepJia B 3aBUCUMOCTH OT IMaMETpa CBepJa.

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

3axuuil 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 yacThio. Yo pe3aHus yroi IpH 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 KPOMKAaX peXyllas 4acTb JENAeTCsl C CTPYXKKOPa3JACIUTENbHBIMU KaHaBKaMH. OHHM yIOOHBI TE€M, YTO MOTYT
UCIIONB30BAThCS KAaK PACTOYHBIC PE3IIBL.

CBepita ay1s IiTyb0KOro CBEpIICHUS

OCHOBHbIE IPUYMHBI HOSIBIEHUS 3THX CBEPIL:

1. ObGecneueHne MpsSMOIUHEIHON OCH.

2.  TouHocTb

HeB0o3MOXXHO 3aTOYNTh OJMHAKOBO PEeXyIne KpoMKH. CIHpaIbHOE CBEPIIO YXOAUT U HPSIMON JIMHUN HEBO3MOXXHO 00ECIICUHTS.

IMox riryGokuM cBepiIeHHEeM NMOHHMAIOT CBEpJIEHHE OTBEPCTUH Ha INIyOMHY NPEBBIMIAIONIYIO AMaMeTp B § pa3 u Bhimle. IIpuMeHsIoTcs Takue
CBepia Ha TOKapHO - CBEPIMIbHBIX CTAHKAX; IIPU BPAILAIOIIEHCsI 3aT0TOBKE U HE BPAILIAIONIUMCS 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. YmcroTra U TOYHOCTH 00pabOTKH B IIpenesax Mex Iy 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 AeTajedl M TeXHHYeCKMMH TpeOoBaHMsMH K HMM. Hambonee yacto misi rirybokoro
CBEpJICHHS IPHMEHSIOTCS ITyIIeYHEIe, Py)KeHHbIe CBepiia, CIIHPAIbHBIC CBEpJIa ¥ T'OJOBKHU JUISI KOJIBIIEBOTO CBEPIICHUSL.

ITymeunsle cBepia HPEACTABILIOT COOOH CTEPXKEHb Y2 TuaMeTpa.

Puc. 10. ITymeynoe cBepio

I'maBHas pexymas KpoMKa HampaBiIeHa HMEpIeHANKYISIPHO OCH. A BcroMmoraTenbHas mox yrioMm 10° mpudeM Hanwdue TJIaBHOHM pexxymieit
KpoMKH Ha pacctosiiuu 0,1MM oT ocu cBep:a. [lepenHss MOBEepXHOCTh BO M30ekaHUU 3aenanus nenaercs Ha 0,2 — 0,5 MM Bbie ocu cBep:ia. Broib
BCEH JAIMHBI pexyield yactu Ha 30°

a=8°-10°.

Bennuuna yronenus B npenenax 0,03 — 0,5 Ha kaxasie 100 Mm. JutuHBL J{71s MENKUX CBEpJ MEPEIHss MOBEPXHOCThH C IENbIO yIy4IlIeHHUs
nenaercs |-1, s npyrux 11.

ITo xapakTepy cBoei paGOTEI TaKHe CBEepiIa HAIIOMHHAIOT PACTOYHOM pe3el] HOITOMY HX MOXHO IPUMEHSTH IIPH CBEPIICHHU B KOHIYKTOPE THO0
[pH NPEBAPUTEILHOM HAJCBEPICHHOM OTBEPCTHH C TeM 4TOOBI 0OECHEYHTh CBEPIy HOCTATOUHYIO OMOPHYIO MOBEPXHOCTh. bomee coBeplIeHHBIM
SIBISIIOTCST py>KefHble cBepia. OHM NPe/ICTAaBIAIOT HHMINHAPUYECKUH CTEPKEHb C BHYTPEHHUM OTBEPCTHEM JUIS MTOABOJA OXJIAXKAAIOIICH JKHAKOCTH.
OCOOEHHOCTB ATHX CBEPIT 3aKJIFOYAETCS B CIICTYIONIEM:

Bepumnaa uMeeT OfHY PEKYIIYI0 KPOMKY COCTOSIIYIO W3 JBYX 4acTeil. BepuimHa cMelieHa OTHOCHTEIBHO OCH Ha BenuuuHy h. OGBIYHO
npunumaercs b=a=0.25dcB cMelenne BepIInHbl 00pasyeT KOHYC CIyXalliil yIiopoM CBEpXY M 00EeCIevMBaIOIMM €My HalpaBieHHe B Mpolecce
pe3aHwus.

ObecnieueHne NPSIMOIMHEHHOCTH OTBEPCTHUS ¢< (pl, JutMHa pexymeid kpomku N Oonbiie npyroit pexymiei kpomku W, mosTomy ycuiue
pe3anust mo kpomke N Gounbie yem ycunue pesanus mo kpomke W. B gacTHocTH paananbhbie coctaBistonie N>W. [Tostomy pe3anue cTpeMuTces K
MmensIeit W-ctopose.

CBepJio He YBOIHUTCS U 00ECIICUHBAET BBHICOKYIO TOYHOCTh 00pabaThiBaeMOro OTBepCTHs. TaKkuMH CBEpIIaMH MOXKHO IOJIYYHTH 00paboTKy ¢
HOJTy9eHUEM LEHTPa.

Jlnst Gomee TTyOOKOTO CBEpIEHHS MOTYT IPHMEHSThCS U CHHpAIbHBIC CBEpIa C UYETHIPbMS DXKYIIUMH KPOMKAMH M C YETBHIPHMS
JICHTOYKaMH, KOTOpbIe 00eCIIeYnBaroT JIydlllee HalpaBJIeHHe TaKoro cBepia B padore. OHU CHAOXKAIOTCS LEHTPAIBLHBIMH OTBEPCTUSIMH JUIS TTOBOJIA
OXJXKTAIOmeH >KUAKOCTH. Takue cBepla XOTS M O00TamaloT BBICOKOW IPOM3BOAMTENHHOCTBIO, HO HE O0ECHEeYMBAIOT JOCTATOYHO YHCTOU
00pabaThIBaeMOi1 MOBEPXHOCTH, U HE YBOJIUT OT yJapa. YBOJ CBEpia CBSI3aH C HENPaBHIBHOW 3aTOYKOI.

Caepiia 1151 KOJIBIIEBOTO CBEPIICHUS

KomnblieBble cBepieHHsI MPUMEHSIOTCS Uil OTBEpCTUil Oonbimnx auamerpoB (Oomee 100 mMm). [l oTBepCTHil MajbIX THAMETPOB ATOT
IPOIECC HEBBITOJEH, TAK KAaK OCTAIOMIUHCS CTEPXKEHb IHOIydaeTcss HeOONBIIOro AuaMeTpa U He MOXeT ObITh HCIOIBb30BaH IS JPYTrux memei. B
THIocJIeIHEe BPEMsI HAXOJIAT MPUMEHEHHE TOJIOBKH JUIS KOJIEI] CBEPIICHNUS, KOTOPBIE 1[e1ecO00pa3sHO MPUMEHATh [T JuaMeTpoB 30 MM. ..

CBepIio COCTOHT M3 KOPITyca 3aKpeIUICHHOIO B INMUHJENEe Pe3laMH, IPHIeM PeXyIIHe KPOMKH Pe3IOoB BHICTYHAIOT 32 KOPILYC CO CTOPOHBI
HApY)KHOTO ¥ BHYTpeHHero amamerpa. [Ipu cBepieHHH OCTaeTcsl IEHTPaIbHBIA CTEpXKEHb KOTOPHIM yHAIsAeTCS IIOCIE OKOHYAHUS CBEPICHUS.
Hampasnsromye roloBKH B OTBEPCTHH  OCYLIECTBIISICTCS C IIOMOINBIO HANpaBISIOMIMX IUIACTHH (IEPEBSHHBIX, IUIACTMAcCOBBIX). ['ooBKa ¢
IYCTOTENBIM CTEPXKHEM COEIHUHSETCS C MOMOIIBIO IPSIMOYTONbHOH pe3pObl. Oxmaxkmaromas KUAKOCTh HOJAeTCs B 3a30p 0OpasyeMblil MexIy
CTEHKOW TOJIOBKH U CTeHKOU AeTanmu. OTBOA CTPYKKH M OXJTKHAIOMIEH >KUIKOCTH HPOH3BOIMUTCS MEXIY 3a30p 00pabOTaHHON IOBEPXHOCTH U
MOBEPXHOCTBIO KOpITyca ToJNOBKH. OCOOEHHOCTh TOJOBKM — NPHHLMIT NPUHYANTEIBHOTO YHAJICHHsS CTPYXKKH U3 CIMBHOH IOBEPXHOCTH MOJ
netictBueM COXX momaBaemoii 1o BEICOKUM aaBieHHeM. CTpyXka He TOIBKO HehopMUpPYETCS HO M yHalseTcs W3 30HBI pe3aHus. Umcio 3yObeB
TaKHX TOJIOBOK BBIOMpAaeTcs YEeTHBIM B IpefeNax OT 6 1o 12 B 3aBHCHMOCTH OT JHAMeTpa OTBEPCTHS WM JHaMeTpa TONOBKH. Mapka TBEpIBIX
CIUIABJICHHBIX IUIACTUH BBIOMPAETCS B 3aBUCHMOCTH OT 00padaThiBacMOro Marepuaia. I ook paboTtatoT npu ckopocTy pe3anus 50 — 60 m/muH.
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Tema 2.3 3enkeps! (1exkuusi-nuckycceus — 1 yac.)

3eHKepbl NPUMEHSIOTCA JUIsi 00pabOTKH paHee IPOCBEPIICHHBIX, OTJIUTHIX, WM INTAMIIOBAHHBIX OTBEPCTHIl, a Tak ke, A1 00paboTKH
KOHHYECKHX O TOPLEBBIX IIOBEPXHOCTEH. 3eHKepHI MOAPa3IeIIIOTCs:

1. CnupanbHble 3eHKepbl. CIyKaT 1711 36HKEPOBAHUS OTBEPCTHH, OHH MOTYT JaBaTh yBeIWYCHHE OTBEpCTHH OT 0.7 — 3MM B 3aBUCHMOCTH OT
pa3Mepa M XxapakTepa IpeiBapUTEIbHOI 00pabOTKH OTBEPCTHSI.

2. DOTo UIMIMHAPHYECKHE 3€HKEPHl (3€HKOBKM) C HampaBisfomed mandol, IpeqHa3HaueHHblE M1 IOMYYCHHS OTBEPCTUS IO
IUIMHIPHIECKHE TOJIOBKY BUIJIOK, WIIH JUIst 00pabOTKU TOPIEBBIX TOBEPXHOCTEH OTIMBOK

3. Konuyeckue 3eHKepbl (36HKOBKH) IPUMEHSEMBbIE I 3€HKEPOBAHMS KOHUYECKUX OTBEPCTHIA IOJ] TOJIOBKM BMECTO YJAJICHHS 3ayCEHLIEB C
KpaeB. A Tak ke JUIs 36HKEPOBAaHHS LIEHTPOBBIX OTBepCTHil B feTaisix. [1o criocoOy KperieHus 3eHKeps! OBIBAIOT LeNHbIe U HacaaHble. [1o obmemy
KOHCTPYKTHBHOMY OTHOLICHUIO 3€HKEPHI IOJPA3/eNsIioT Ha LeNHbIe, CBapHbIe, COOpPHBIE H ¢ INIACTHHKAMU TBEPAOTo ciuiaBa. CiupaibHbIe 3eHKEpHI
IIMPOKO MPHMEHSIOT KaK IIPOMEKYTOUHbIE MEXK/Y CBEpPJIOM U Pa3BEPTKOM., MOArOTaBIMBAs A/ PACTOUYKU Oosee To4HOro orBepctusi. CrupaibHbie
3eHKephbl OOBIYHO OBIBAIOT TPEX H UeTHIPEeX3yObIMH. JTO oOeclednBaeT Iydllee IONpaBICHHE B OTBEPCTHH M Oolee TOUHYIO paboTy. Y 3eHKepa
OTCYTCTBYET IIOIIepeYHasi KpOMKa, YTO 3HAUMTEIbHO yIydllaeT M o0Jerdaer yciaoBus pe3aHus. Tpex3yOble 3eHKEPHI W3TOTABIUBAIOTCS IENbHBIMH,
[uist 00paboTtku otBepeTuit quamerpoM 10 — 32 mMm. YeTbipex3yOble 3eHKEPbl H3rOTABIMBAIOTCS HACAIHBIME M IS JIy4LIEr0 LEHTPUPOBAHUS HMEIOT
KOHHYECKOE OTBEPCTHE, OHU M3TOTaBIMBAIOTCS A1 00paboTKU oTBepcTHi auaMerpoM 25 — 80 MM. CrimpasnbHbIe 3eHKephl 00eCIIeYHBaOT TOYHOCTh
He BBIIIE 4 Kiacca.

LunuHapryeckre 3eHKepbl ¢ Hampapisiomel Handoi npuMeHsroTes Ui 00padOTKU LMIMHAPUYECKUX yrimyOneHuil. KoHnueckue 3eHKepsl
IOPUMEHSIIOTCS JUIS HPOJENbIBAaHUS KOHHYECKHX OTBEpPCTHIl IOJ KOHHYECKHE TOJOBKH, A LEHTPOBaHHS oTBepcTHil. KoHWdeckuwe 3eHKepHI
pa3IMYaOT KOHCTPYKTUBHO M YoM KoHycHocTH. ITo yrimy koHycHOcTH 3eHKepsl menmstcss Ha 4 rpymnmsl: 30°, 60°, 90°, 120°. Haubomee
PAacIpOCTPaHEHHBIMH SABIISIOTCS 36HKEPhI C YIJIOM KOHYCHOCTH 60°, IpHMEHsAeMbIe 11 36HKEPOBAHHS LICHTPOB.

OCHOBHBIMH KOHCTPYKTUBHBIMH JJIEMEHTAaMU 3€HKEPOB SBISIOTCS:

1. ®opwma pexymieil u kanubpyromeil YacTi

2. Ywucrno 3y0beB WM KAHABOK U UX MPOGHIIb

3. Vrusl pe3aHus ¥ HAKJIOHA KAHABOK.

Puc. 11. KoHCTpyKTUBHBIE 2JIEMEHTHI 36HKEpa
3eHKepbI [0 cBoel opMe HATOMUHAIOT CBEPIIO, TS JIYUIIEro HampaBieHus: B paboTe, a TakkKe ISl MOMyIeHHs OONbIIeH TOYHOCTH U YHCTOTHI

00pabOTKN OHH CHAOKAIOTCS OOJBIINM YHCIIOM PEXYIIHX dJIeMEeHTOB. ETo pexymias 4acTh BBIIONHSAET OCHOBHYIO pab0OTy  I1O CHSTHIO IIPUITyCKa.

I=(t+a)-ctgp

OCHOBHYO paboTy pe3aHus [0 CHATHIO MIPUITYCKaA BHIIOIHIET PEXKYIIas 4acTh — 3aTOYCHHAS IO YIIIOM ¢.

| — jumHa TopueBoit YacTn

(¢ — TVIaBHBIH YTOJI B IUIAHE PE3aHMUsI.

a — JIOTIOJIHUTENbHAsL BETMYMHA, KOTOpask MpuHUMaeTcs B npezaenax 0,5t<a<t.

(¢ — IPUHUMAETCS B 3aBUCHMOCTH OT 0OpabaTeiBaeMoro Matepraina. Jlist craimm cpexHeil TBepIocTH ¢ Konediercs b 45° - 60°.

J1n1st TBEpABIX UyT'yHOB @ 110 65°

KanubOpyromas yacte 3eHKepa, oOpabaTbiBasi OTBEPCTHs, OOECIIEUMBAET TOYHBIM pa3Mep M HEOOXOIMMYIO IIEPOXOBATOCTH MOBEPXHOCTH.
Kambpytomiast yacTs cHaOkaeTcs JIeHTOUKaMu. Kaskplif 3y0 HIMeeT CBOIO JIEHTOUKY.

[TnprHa ¥ rIyOHHA JISHTOYKH IPUHAMAETCS B 3aBHCHMOCTH OT AMaMeTpa 3eHkepa. [llupnna xonebnercs B npexenax: 1.2 —2.8Mm.

I'nmyOuna xonebnercs B npenenax: 0.35 — 0.8MM B 3aBHCUMOCTH OT pa3MepoB 3€HKepa.

CIuIIKOM y3KHe JIEHTOYKHM He OOECIeYMBAIOT XOPOIIETO HANpaBJICHWs, HE HMEIOT 3alaca Ha MepeTouKy, a IpU CIHIIKOM NIHPOKOM
yXy[AIaeTcss MPOIecC Pe3aHHs, TaKk KaK yBEIMYMBAeTCS TPEHHE M IPOMCXOIWUT INPWIHIIAHUE CTPYXKKH Ha JeHTouke. CHHpaJbHBIE 3€HKEPHI
AQHAJIOTUYHBI CBEPJIaM U3TOTaBJIMBAIOT ¢ 0OPATHOH KOHYCHOCThIO. Bemuuuna oOpaTtHoi koHycHocTH B mpezenax 0.004 — 0.1mm Ha kaxasie 100mMm
JUTHHBI pabodeii yactu 3eHkepa. [Ipodmins 3yObeB 3aBUCHUT OT uucia 3yobeB. Jiist Tpex 3yObeB, MpodIIb MMeeT CIeayromyto GopMy:

Puc. 12. IIpodpums 3yObeB 3eHKepa

Ilepenuuii yron y 3eHKepOB M3MepsieTCsl B IUIOCKOCTH MEpIEHANKYISPHONH pexyleil KpoMke, a 3aJHUH yrosi B IUIOCKOCTH MapJIeHOW ocu
3eHKepa.

ITpwm 3eHKepax co BCTPOCHHBIMHU 3yObsIMU M CTEPJI0-CILIABHEIX 3¢HKepoB p=20°.

Tepenuuii yroa 3eHKepOB JUIsl OBICTPOPEKYHIMX CTanei npumeHsTes y=20°, 11t TBEpbIX cTanei y=8°.

B 3aBucuMocTH 0T 00padaThIBAEMOTro MaTepHala IoTPeOUTENb epPeTaunBacT 3eHKEPHI, MOyJaeT TaKOW MepeHN Yroll, KOTOPbIi HeoOX0oauM
JUIs TaHHOTO ciydast. [Ipn 06paboTke TBEpIBIX MaTepHANIOB, UL TBEPIOCIUIABHBIX 3€HKEPOB IPHHUMAEM TaKHE XK€ MePEeIHNE YIIIbI.

Yo HaKJIOHA KaHABOK 3€HKepa .1l TPe3yObIX 3eHKepoB m=20° - 30°,1u1s1 4yeThIpex3yObIX 3eHKepoB m=12° - 15°

ITpn 0bpaboTKe TBEPBIX MaTEpPHaJIOB B TBEPABIX CIIaBaX 3eHKep M3roTapimBaercs ¢ v=0°. KauecTBO 3eHKEpOB ONpeensieTcss TEXHHIECKHIMI
ycnoBusiMU 10 ux coctaBy. Onu pernamentupytorcst 'OCT 1677-53. CorylacHO 3TUM TEXHHUUYECKMM YCIIOBUSIM JIEHTOUYKH, 3a/HEH MOBEPXHOCTH,
KOHYCHI U OTBEpPCTHs IO ONpPaBKy MODKHBI OBITh HUTH(OBaHBL. Pexymas KpoMmka JODKHAa OBITH OCTPO 3aTOUCHa, Oe3 3aBaliOB, TPEUIUH,
HarpaBJIeHUE JICHTOYKH OTHOCHTENBHO IIEHTPOB He NOLKHO mpeBbimaTh 0.06MM. TBepIoCTh BCEX 36HKEPOB JODKHA OBITH B CICAYIOIIMX Mpeerax:
Crane 9XC: HRC=61 - 63 exn., ObicTpopexymas ctans HRC=63 - 65 en.

Tema 2.4 Pa3BepTku (1ekuus-auckyccus — 1 yac.)

Pa3BepTKH NPHMEHSIOTCS I OKOHYATEIbHOH 00pabOTKM OTBEPCTHil MPEJBApUTEIBHO MPOCBEPICHHBIX, PACTOYCHHBIX PE3LIOM N
00paboTaHHBIX 36HKEPOM, K Pa3BEPHYTOMY OTBEPCTHIO NPEIbABIAIOTCS CICAYIOMNE TPEOOBAHNUS:

1. Crporo numuHIpHIECKHe (HOPMEL

2. Vmers 3a1aHHOE HAIIPABICHNUE OCH M YKUCTHIC NIAJKHE CTCHKHL.
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3. pa3Mep OTBEPCTHH JOJDKEH ObITh B MPEEiax JOMYCKOB YCTAHOBICHHBIX KJIACCOM TOYHOCTH. Pa3BepTkaMu OOBIYHO MOITY4arOT OTBEPCTHS
TPETHEro WK BTOPOro Kiacca TOYHOCTH. TpeTHil Kiace TOYHOCTH OOBIYHO IOTYYAr0T OJHOM pa3BepTKOi. i1 moydeHns: BTOPOro Kiacca TOYHOCTH
JIBa WM TPH pa3a pa3BOpayMBaTh.

ITpouecc pa3BopaynBaHUs IPOUCXOMUT IPHU JBYX COBMECTHBIX JBI)KCHHSX: IIOCTYIIATEIBHOM BJIOJb OCH M BPalllaTeIbHOM.

Pa3BepTKH pa3geisAiOTCs HA PYYHBIC W MAILIWHHBIC. PydHBIC NMPHMEHSIOTCS HpH paboTe BPYYHYIO C MOMOIIBI BOPOTKA WIM TPEIICTKH.
MarmHHbIe NPUMEHSIOT IpU paboTe Ha CTaHKax.

Kak nepBble, Tak M BTOpbIE HOJPA3CIAOTCS Ha
LMJTHH/PHYCECKHE LEbHBIC.

LWJIMHAPUYECKUE Pa3BEPHYThIE (YCTAHOBOYHbIE)

LMIHHPUYECKHE Pa3IBUKHBIC.

CIUpaNbHbIEC, KOHNYECKUE

KOHHYECKas! 1151 MOJy4EHUs! Pa3INYHBIX KOHYCOB.

Konuqecxue Pa3BEPTKH Pa3JEISIOTCS HA IPYIIIHI B 3aBUCUMOCTH OT TOTO, JUIS Yer0 OHU HPEIHA3HAYAIOTCS:

1. moj MeTpHyecKHe KOHyca

2. mox konyc Mopse

3. 1OA KOHYCHbIE ITH(THI

4. mox oTBepCTHS KOHYyCHOCTHIO 1:30

Pa3BepTKH NEPBBIX JBYX THIIOB H3rOTABIMBAIOT KOMIUIEKTAMHM, COCTOSIIMMH U3 3-X MM 2-X IITYK.
LlunuHapuyeckie pa3BepTKH MOTYT OBITh KaK LEIbHBIMH, TAK U HACAJIHBIMH.
MeHbl1Ie mecTy 3yObeB Y pa3BepTKU He OBIBAET.

OCHOBHBIMH KOHCTPYKTHBHBIMH 3JIEMEHTaMH SIBJISIOTCS

Bueunsis popma

Yucno 3y0beB

Iar 3yObeB M UX HampaBjiIeHHE

Vsl pe3aHus

TIpoduie kKaHAaBKH

L[pmpmz[pnqecxy}o Pa3BePTKY MOXHO IIPEACTaBUTh COCTOSIIIYIO 10 JUIMHE U3 CIIEIUATbHBIX JacTeH:

ax45*

e

gl wneE

Puc. 13. OOuuii BUI paBepTKH.
1 — 3a00pHBIi KOHYC
2,3 — kanmubpyromas 4acth
4 — mieiika
5 — XBOCTOBHK.
OCHOBHYIO PabOTy CHSTHUIO IIPUITYCKa BBINOJIHAET 3a00pHas yacTh. KanuOpyromas yacth 00ecrieyrBaeT HalpaBIeHUEe U KaluOpyeT OTBEPCTHE.

YV pa3BepTok UIMH 3a00pHOI YacTh l,=02l

©=1° - y py4HBIX

¢=4° - 15° y MamIMHHBIX

JUISL MAIIMHHBIX Pa3BePTOK IIHPHUHA IPUHUMAET KOPOTKYIO 3a00pHYIO YacTh, YTO CIOCOOCTBYET IOMYUEHUIO Y3KOH JUIMHHOM CTPY)KKH, KOTOpast
He 3abuBaer oTBepcTHsa. Ha KoHIle 3a00pHOW 4YacTH OTBEPCTHS AODKHA CTOATh (hacka 45°, 4TO MpemoXpaHseT OT BBIKPAIIHBAHUS 3yObeB MPU
TIOBEIIEHHOM TIPUITYCKe, TIPU APYTUX HEAOCTaTKaX MpeBapUTENHHO MOATOTOBICHHOTO 0TBepCTHs. KammOp 9acTHIHO COCTONT M3 IMIMHAPUYECKON 1
KOHHYECKOH JacTelf ¢ yTOHEHHEM I10 HAalpaBJICHUIO K XBOCTOBUKY. L{MIHHApHUECKast 4acTh pa3BepPTKU KaIHOpPyeT OTBEPCTUS B TO XKe BpeMsl JO/DKHA
obecreynTh TOYHOE HamlpaBlIeHHWE Pa3BepTKH B pabote. [IMHA HWIMHIAPUYECKOW YacTH NPUHUMACTCS B 3aBHCUMOCTH OT nuamerpa 14 — 48mwm.
Iumuaaprdeckas 9acTh ¥ MAIIMHHBIX Pa3BEPTOK NPHUHUMAETCS 3HAYUTENHHO KOpOYe: MPUMEPHO B 2 pa3a MEHbIIE YeM y PYJHBIX. DTO BO3MOXKHO,
MOTOMY YTO IIPU CTAHOYHOH paboTe HalpaBleHHE Pa3BEPTKH yXe JOCTaTOYHO obecneyeHo. M3nuiHee yBenuyeHne MUIMHIPHIECKOH YaCTH MOXKET
BBI3BaTh pPAacTauMBaHHE OTBEPCTHsA, a TaK jKe IMOBBINICHHBIH HarpeB pas3BepTku. KoHyc kanmOpyiomiel 4acTH yMeHBIIaeT TPEHHE Pa3BEpPTKH O
TOBEPXHOCTH. BemurHa yToHeHHs: KOHMYeCKoH yactu npuHumaercs B npezenax 0.01 — 0.015mMm g1 mammueHBIX pazeepTok. U ot 0.04 — 0.06Mm
UL PYyYHBIX pa3BepToK. UeM [UIHHHee KaauOpyloIlas 4acTh pa3sBepTKH, TeM TsDKelee OHAa paboTaeT, MOITOMY KaIuOpylollas 4acTbh MAIIMHHBIX
pasBepTtok npunumarot (0.25 — 0.3)nnamerpa pa3BepTku. Ha 3yObsx MO HMJIMHIPHYECKOW YAcTH AENAIOT JICHTOUKY IJISl JIy4ILEro HanpaBJICHUS.
[Iupuna npu MamMHHOK pa3BepTke B npexenax (0.15 — 0.3)MM B 3aBHCHMOCTH OT pa3Mepa pa3BepTKH. Y PyYHBIX pa3BepTok B mpenenax (0.15 —
0.18). Illeiika (y py4HO#l M MalIMHHOW) pa3BepTOK MpeJHa3Ha4YeHa /Ul BBIXOJA M 3aTOuke 3yObeB. [[nmHa nmpuHmMMaeTcs B mpenenax 8 — 8 M, a
muamerp Ha (0.5 — 1)MM MeHbIE JuaMeTpa XBOCTOBHMKA. XBOCTOBAs YacTh CIIYXKHMT JUIs 3aKpeIUIeHHs pa3BepTku B pabore. Y py4yHOH OHaA
BBITIOJHSIETCS B BHJIE KBajIpaTa, a MAIIMHHBIE TMO0 ¢ KOHUYECKHUM, 00 ¢ IMIIMHIPUIECKIMA XBOCTOBHKOM.

Yucno 3yObeB y pa3BepTOK NPUHUMAETCS B 3aBUCUMOCTU OT MX AuamMerpa. JIis OpUEHTUPOBAHHOIO pacyeTa IONb3YIOTCS CIeLyIOIIUMHU

hopmynamu:
I1pu pa3BepTHIBAHUH CTAIH 1 ME/IN: z2=2- 1'5\/6

st uyryna, Gponssr: £ = 4+15Jd

d — nuametp pazBepTKH.

C nenplo yIydIIeHds] TEXHOJIOTHH YUCIO 3yObeB NMPUHUMAETCS YETHBIM, IPH 3TOM , CIEAYIOIIHH pa3Mep JIETKO 3aMepuTh. [Ipu HeueTHOM
4ucie 3yObeB, M3MEPEHNE AUaMETpa MPOUCXOAHUT B IPOLECCE U3TOTOBJICHHS, C MOMOIIBIO KaTHOPOB, MO0 TyTeM M3rOTOBJICHHUS IIOKOBOK Pa3BEPTKU
U3 JIETKOIUIaBKOTO MeTa/lIa M3MepsieMbIM mocie numudosanus. UTo GbI MOMyYUTH OTBEPCTHE CTPOTO MIIMHAPHYIECKON (OPMBI, HAYATBHOE YHCIO
3yObEB 110 OKPYKHOCTH JIEJAIOT HE OJMHAKOBBIM. VHaue npu HEpaBHOMEPHOM CHSTHH CTPYXKKA B OTACNIBHBIX MECTaX CTEHOK OTBEPCTHS (BCICACTBHE
HEOIHOPOTHOCTH), BCE MOCIEAYIOIINE 3yObst OyAyT MpeTepreBaTh yiap B 3TUX MECTaxX U pa3BepTka OyneT ApoOUTH U 1aBaTh HE KPYIJIbIe OTBEPCTHS.
Ilpun HeoaWHAKOBBIM Imare  3yObeB MEPUOAMYHOCTH He OyAeT M OTBepCTHE [aXe IPH HEOAHOPOJHOM MaTepuaie MOIYYUTCS CTPOTo
LWIAHIPHICCKUAM.

. Yron 3a00pHOro KOHIA:

s X W, =58°2'

3 = W, =693
f 1 W, =62°5"
=) & W, =58°2

— 5305

N e

Puc. 14. PacnionoxeHue 3yObeB pa3BepTKU
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Yucno 3yObeB cieyeT BbIOMpaTh deTHbIM. st ynoOcTBa M3MEpeHHsT HEOOXOAMMO IICHTPaJIbHbIC YIIIbI BBIOMPATh Tak, 4TO ObI KaXkaas mapa

HaXOMJIaCh Ha MPOTHBOIOJIOXKHOM JIMAMETPE! W, =Wy W, =Wy ;W, =W6. Bennuunaa yrios konebiercs. Pasnuna mexay mumu 7° - 10°, B
3aBHCHMOCTH OT Pa3MEpOB Pa3BEPTKH M KOHCTPYKTUBHBIX 0COOCHHOCTEHl. 3yObsi pa3BepTOK HOIDKHBI OBITH PACIONOXKEHBI TaK, YTO ObI OHH MOTIIH
pe3ath M 00ecHeYHBaTh COOTBETCTBYIOLIYIO TOYHOCTh OTBEpCTHs. OHM JENAIOTCS WM C YIJIOBBIMH BBIEMKAMH WM 0€3 BBIEMOK, B YaCTHOCTH
ISITUTPaHHUK. DTH Pa3BepTKU paboOTarOT TPYIHO, TaK KaK yroi pe3anus 144°. XoTs OHH TPYAHO PEAYyT, HO 3aTO AEJAIOT OTBEPCTHS OYEHb BBICOKOU
To4YHOCTH. Pa3BepTka mepBoro Tuma obecnednBaeT TydIIHil IPOLECC PE3aHHs], HO He 00eCIIeUnBaeT TaKyl0 TOYHOCTh, KaK Pa3BEePTKHU C IPSIMBIMHI TaK
U C BUHTOBBIMH KaHaBKaMHu. Pa3BepTku ¢ NpsIMbIMH KaHABKaMU 00ECIICYUBAIOT BBICOKYIO TOYHOCTh 0OpPabOTKH H JIETKOCTh U3rOTOBIICHHUS. Pa3BepTku
C BUHTOBBIMH KaHAaBKaMH Jierde PexyT, o0ecrednBaroT Oojiee BBICOKOE KaueCcTBO ITOBEPXHOCTH, HO TPYJOEMKM B H3TOTOBJICHHMH. Pa3BepTku c
BUHTOBBIMH KaHaBKaMHU IIPUMEHSIOTCS B OCHOBHOM IIpH 00pabOTKe MPEPHIBUCTHIX OTBEPCTHUIH:

VYron HakiOHa BHHTOBBIX KaHABOK IIPOTHBOIOJIOKEH DPEe3aHHIO. Takas pa3BepTKa NABICHHEM CTPYXKKH HE YBIEKAeTCS B OTBEpCTHE, U
Graroziaps 3TOMy IUIOTHO CUJUT B THe3/e mnuHiens. OHa XOTs ¥ pexeT ¢ OONBLUIMMH YIJIaMH, HO JJaeT OTBEPCTHS TOUHBIC H YUCTBIC. YTIIbI IOAbEMA
3yObeB I pa3BepTOK ¢ yriaoM 3° - 5° moxomst mo 30°.

IMepennuii yron BeIOHpaeTcs B 3aBUCUMOCTHU OT 00pabaThiBaeMOro MaTepuaia u Kosebercs B mpeaenax a0 10°

Pacuer nomycka Ha pa3Mep pa3BepTKH

OCHOBHEIM ITapaMeTPOM KOTOPBIH 00eCIIeuNBaeT TOYHOCTh 00PaOOTKH SBISICTCS AUAMETP Pa3BePTKU.

JlnameTp pa3BepTKH SBIISETCS BAXKHEHIINM ITapaMeTpoM, Tak Kak, B KOHCUYHOM cUeTe Ha3HAaueHHE pa3Mepa Pa3BepTKH 3aKII0YaeTcsl B TOM, 4TO
OBl 00ecreunTh OTBEPCTUS ONPEACICHHBIX Pa3MepoB. Pa3sBepTky [uIs OTBEPCTUi MEPBOro Kiacca TOYHOCTH B MAIlIMHOCTPOCHUH HPAKTUYECKH HE
BcTpedaroTcsi. OTBepcTHe 4 Kilacca TOYHOCTH MOXKHO IONYYHTH 3€HKEPOM, JHOO HMPOCTBIM PACTauMBaHUEM, IIOITOMY IIPH pa3BepTKe CHCTEMa
JIOIyCKOB BKJIIOYaeT 1 Kiacc TOYHOCTH, Hambolee MpUMeHseMbl 2 — 3 KIacChl TOYHOCTH, TeM OoJiee YTO 3TU KJIACCHl OXBATBHIBAIOT HaHOOIbIIIEE
KOJIMYECTBO 110CaI0K (Bcero 22 nocajiky, 13 U3 HUX HaXoJATCs BO 2-OM U 3-M KJlaccax TOUHOCTH).

Pa3BepTka HMeeT AOMyCKH, HEOOXOIHMMO HaXOAUTh BU3 OCHOBHBIX ITOJIOKEHHUIL:

1. PasBepTka Jo/pKHA 00eCIIeUMBATH BO3MOXKHO OOJIbIIIee KOJTUYECTBO MEPETOUEK H OHA JIOJDKHA HMETh ONPEIeNICHHBIN IIepHoj] H3HOCa.

2. PasBeprka B mpenenax 3amaca JOJDKHA JaBaThb OTBEPCTHS YIOBJIETBOPUTEIBHON TOYHOCTH. TOYHOCTH pasmepa M MLIEPOXOBATOCTbH
MIOBEPXHOCTH.

3. Pa3BepTka MOMKHA WMETh NONYCK HAa H3TOTOBJIEHHE TAKOW BEJIMYHMHBI, YTOOBI €ro IOJydeHHE OBLIO TEXHHYECKH BO3MOXKHO U
9KOHOMUYECKH 1[e1ecO000pasHo.

4 i

Puc. 15. Cxema pacrioioxeHust JOITyCKOB Pa3BEPTKH
[punsTa cremyromas cxeMa pacioIoKeH s JOIycKa ra AHaMeTp pa3BepTKU:
A — HeoOpabaTbIBaeMOe OTBEPCTHE.
AB — BepxHee OTKIIOHEHHE
CD — HKHEe OTKIIOHEHHE
N — omyck Ha U3rOTOBJIECHHE
Y — rapaHTHpOBaHHBIH 3a11ac Ha U3HOC Pa3BEPTKH B MIPOIECCE IKCILTyaTaIH.

P

max - MakCUMallbHas pa3BEePTKU OTBEPCTHS.

P.

MN - MUHUMAaJIbHBIN BETMUNHA Pa3BEPTKH OTBEPCTHSI.

IIpu ycTaHOBIEHUH CHCTEMBI JOIycKa HAUOONBIIHE 3aTPyJHEHUS BO3HHKAIOT IIPU ONpelelIeHUH BEpPXHEro OTKIOHeHHus. PasBepTka B
rporecce padoOTHl yBEMIHUBAET pa3Mep OoTBepcTHs. Bo m3bexanne Opaka IPUXOAUTCS WATH Ha 3aHIDKCHHE BEPXHETO OTKJIOHEHHS YMEHBINAs STHM
rapaHTHPOBAHHEBII 3ammac Ha M3HOC. Pa30MBKa OTBEpPCTHS NMPOM3BOMWTCS C LEIBI0 YBEIMUYECHHS 3araca Ha W3HOC YCTAHOBHUTH HIDKHEE OTKIOHCHHE

JMaMETpPa H3HOLICHHOM PA3BEPTKH HIDKE HIKHErO OTKIOHCHUS AUAMETPA HA BETWUMHy "mn . Ha BETHUMHY PA3sBEPTKH GONBIIOE BIMAHHE OKA3BIBAIOT
crenyromue GpakTopsl:

KOHCTPYKTHBHBIC JJIEMEHTHI pa3BepTKH, 0OpabaTsiBaeMblii MaTepual, pexxum pesanus, pog COXK, Meroq KperuieHns! pa3BepTKH, TOYHOCTb
CTaHKa, U Apyrue HaKkTopBL.

W3-3a CII0)KHOCTH HPOLIEcca pa3BepThIBAHMS, IPHYHUHBI OIyIEHUs pa3OUBKH clienyromue: Pa3onBKa MOXeT OBITh KaK OTPHIIATEIBHOM Tak

U TIOJIOKUTETBHOM.

OrtpuiarenbHasi pa3bUBKa BCTpedyaeTcss IpU  00pabOTKE BBICOKOMPOYHBIX 3aKAJICHHBIX MATCPUAIOB B YCIOBHSX HMPHMEHCHHS Pa3BEPTOK C
OTpHIaTeNbHBIME yritaMi. OTpHIATeNbHBIC Pa30UBKH IIPUMEHSIIOTCS IPH 00paboTKe MaTepHaoB 00J1a/IAf0IINX [IIACTHYHOCTBIO H BSI3KOCTBIO.

Yame BcTpedyaeTcsi IOJNOXKUTENbHAs pa3OMBKAa OTBEPCTHH W B YAaCTHOCTH IIPUMEHSETCS BEPTHKAIBHAss MaxX pa3BepTka
PErIaMeHTHPYIOTCSL.

HHCTpyMeHTaNbHbIE 3aBOJbI BHITYCKAIOT CTAHJAPTHBIE Pa3BEePTKU TPeX pa3MepoB, KOTOPHIE PACCUUTAHBI HA YAOBIECTBOPCHHE HAHOOIBIIEMY
KOJIMYECTBY MOCAIOK ITyTEM COOTBETCTBEHHO MEPeNUIH(OBAHNS JUAMETPOB Pa3BEPTKH HEIOCPECTBEHHO Y IOTPEOUTEIS.

Tema 2.5 IIpoTsiskKH U NPOIMBKHM (JeKuus-quckyceus — 1 gac.)

TIpoTsbkkK MpUMEHSIOTCS A1t 00pabOTKM CBOOOAHBIX OTBEPCTHH M HApPY)KHOM MOBEPXHOCTH PA3IMYHBIX JeTaleil. A MPOLUIMBKH JHIIb JUIS
00pabOTKH OTBEPCTHI.

Iporsbkku paboOTalOT Ha pa3pbIB, a MPOLIMBKU Ha cxaTHe (O] MPEcCOM MPOTAIKUBAIOTCS). [IPOTSIKKM MOSBWINCH B Hayale TEKYILEro
CTOJICTHS U 10 CUX TIOp TOJTYYHIIN IIHPOKOE PACHPOCTPAHCHHE.

ITpoTsHKKM MO CPABHEHHIO C APYTUMH 00J1aaroT:

1.  OHM OJHHU U3 CAMBIX IPOU3BOAUTEIBHBIX HHCTPYMEHTOB.

2. OHH MO3BOJSIIOT MOIYYaTh BEICOKYIO TOYHOCTH 0OPAOOTKH U IIEPOXOBATOCTH MMOBEPXHOCTH TIPU HU3KOH KBATH(PUKAIIMH Pabodero.

3. Hmerot BBICOKYIO CTOﬁKOCTB, Kak MEXAYy OTpHUIATECIbHBIMU IEPETOUYKAMHU, TaK U CYMMapHYIO. Bnaronapﬂ YeMy OJHa NIPOTSHKKA MOXKET
00paboTaTh 6ONIBIIOE KOJMIECTBO JeTajeil (10 HECKONBKHIX AECATKOB THICSY).

4. BCHGHCTBHC, 3TOr0 MPOTAKKH SABIAKOTCA BBICOKOOKOHOMUYHBIM HHCTPYMEHTOM, TO €CTh MX CTOMMOCTH, BXOJsAIIass B COCTaB CTOUMOCTH
JIeTaTi OTHOCUTENBHO HE BeJHKa.

npOTH)KKI/I SIBJIAOTCS  Y3KOCIICHUATIM3UPOBAHHBIM HHCTPYMEHTOM, IPEAHA3HAYCHHBIM U pacCYUTaHHBIM IS ()6p8.60TKI/I OJIHOﬁ nin
HECKOJIBKMX JeTaleil UM JOCTaTOYHO JOPOrod. DTO M 00YyCIaBIMBAaeT PEHTA0ETbHOCTh NPHMEHEHMS MPOTSHKKM B YCIOBHSIX MAacCOBOTO W
KPYIMHOCEPHITHOTO TPOM3BOJACTBA. 3a MOCIEIHHE TOABI Onarofgaps PaclIMPEHHIO LIMOHOYHBIX M IUTHIEBBIX COCAMHEHHI NPOTSHKKH JUISL HHUX
HPUMEHATBCSA B YCIOBHSAX MEIKOCEPUHHOTO IMPOM3BOACTBA. IIPOTSHKKM 00NafaroT BBICOKOH MPOW3BOAMTENBHOCTBIO, HECMOTPS HAa TO, YTO OHHU
pa60Ta}0T C HEBBICOKMMHU CKOPOCTSAMU PE3aHUA (3 -8 M/MI/IH), BBICOKas IMPOU3BOAUTEIIBHOCTH obecreunBaeTcst TCM, 4YTO B pa60Te OOHOBPEMEHHO
HaxoAUTCs OOJbINAst YacTh JUIMHBI PeXYIIEH KPOMKH. BbICOKas IpOU3BOAUTEILHOCTh MPOTSHKEK 00ECIEUMBACTCS TEM, YTO HAa MPOTATMBAHHUE HIYT
YEPHOBBIC, YUCTOBBIC H KANTHOPYIONIHE 3y0bs.

OpnHoli onepanyeil IPOTATUBAHKSA MOTYT ObITh 3aMEHEHBI 2 WIIH 3 OIepalum.
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OcobenHocTh: B mporecce pesaHust cTpykka He MOXET ObITh yJaleHa W3 BINAJUH MEKIY 3yObsMHM HPOTSIKKM, M JODKHA IOJIHOCTBIO
pa3MemmaThCs BO BIaJUHE KaHABOK.

ITpoTsKKM NpUMEHSEMbIE B COBPEMEHHOM MAIlIMHOCTPOCHHH MOPA3/IeIAIOTCs Ha 2 BUJA!

1. JU1s npOTATHBAaHKS 3aMKHYTBIX KOHTYPOB — BHYTPEHHHE TIPOTSIKKH.

2. JInst IpOTATUBAaHKS OTKPHITHIX IOBEPXHOCTEH - HapyXKHBIEC IIPOTSDKKIL.

BHyTpeHHHE NPOTSHKKY HPUMEHSIOTCS Ul 00pabOTKH MIMHAPOB, MHOTOTPAHHBIX, IIUTMIEBBIX OTBEPCTHH, IIITOHOYHBIX 11a30B.

IporsiruBaHKMe LMIMHAPUYECKUX OTBEPCTHIH SBJIACTCSA 3aBEPLICHHOW OIepalyell II0Ciie MPEABApPUTEIBHOIO CBEPICHUS WM YEPHOBOTO
pactaunBanusi. O6paboTka MHOTOTPAHHOTO OTBEPCTHS IPOU3BOJUTCS IPOTSITHBAHUEM, TIPEABAPUTENHHO U3TOTOBIEHHOTO KPYTIIOTO OTBEPCTHSL.

[IporsiruBaHue IIIMOHOYHBIX OTBEPCTHH IMPOU3BOJUTCS C IOMOLIBIO MPOCTOH OJHOCTOPOHHEH NPOTSKKM C NMPUMEHEHUEM HallpaBJIsIoIIeH
BTynKH. OOpaboTKa IUIMIEBBIX OTBEPCTHI: IPOU3BOAAT TaK € IPEABAPUTEILHO OOPAOOTAHHOIO KPYIJIOrO OTBEPCTHS (BCE IUIHIBI JOIDKHBI
00pabaThIBaTECSI OJHOBPEMEHHO). Y IUIMIEBHIX COCAUHEHUH LEHTPHPOBAHHE MOXKET OBITh MO HapyXKHOMY AHAMETPY, JIHOO MO BHYTPCHHEMY
auametpy. IIpoTsbkka AOMKHA MMETh KpyIible 3yObst I TOTO, YTO ObI CHATH HPHITYCK, M OOEcIeuuTh LeHTpupoBanue. [IpoTsAruBaHuEM MOXKHO
HOJIY4YHTh NPSIMbIE X BUHTOBbIE NUTHILBL. [IpuHyIMTEIbHOE BpallleHH!E MOJTydaeT JIM0O0 NPOTSKKa, MO0 AeTallb.

ITpurycku mox NpoTSATHBaHUE

Ipunyck nox npotrsruBanue - Cioi Meraiuia, KOTOPBI OCTAeTCsl MOCIIE MPEABAPUTEIbHON 00pabOTKH COOTBETCTBYIOIIMM HHCTPYMEHTOM U

YIISeTCs B HOCHEICTBUN HPOTSIKKOM.

Puc. 16. Ilpurycku noj npoTsArupaHue
JInist yMeHbIIEHUS! IMHEI IPOTSDKKH IPHITYCK I10J] IPOTATUBAHHUE JOJDKEH MPHHIMATBCSI BO3MOKHO MHHUMAJIGHBIM.
CxeMsl pe3aHus IPH IPOTATUBAHUI

CxeMsl pe3aHys IPU IPOTATUBAHUH MOKA3bIBAIOT NIEPENATOUYHOE PaclpesieNieHre PaboThl [0 CPE3aHHIO IIPUITYCKa MEKIY 3YObsIMHU P OTSDKKH.

IIpu BeIOOpE cXeMBl pe3aHHs] HEOOXOMMMO YUYHTHIBATH DPsfl TpeOOBaHUH OOECHEUMBAIONIMX JIYYINHE YCIOBHS NPH NpoTsAruBaHud. OHU
clefyromue:

HCIIONB30BAHHE 110 BO3MOXKHOCTH OOJIBIINX O/aY Ha 3Y0.

2. OGecrieyeHne HaMITYYIICH JUTMHBI IIPOTSDKKH.

3. JlocTmxeHue 3aJaHHON TOYHOCTH U IIEPOXOBATOCTH 00pabaTsiBaeMOii IOBEPXHOCTH.

4. Jlyumee cTpy»kK00Opa3oBaHHE U COOTBETCTBYIOIIAsS T€OMETPUSI Ha MIIABHBIX U BCIIOMOTaTENIbHBIX KPOMKAX.

Ipu npotsaruBaHum 3yObsi NPOTSHKKUA MOTYT Cpe3aTh C 3arOTOBKH 3aaHHBIA NPHUITYCK B Pa3iIHIHON IIOCIENOBATEILHOCTH: Cpa3y IO BCEMY
KOHTYPY, IONEPEUHBIMU CJIOSIMHU 110 OIPEAEIICHHON YacTH KOHTypa. KaxkIplid mporecc cpe3anus npeaonpenesercs cBoei cxemon pesanus. Boibop
CXEMbI PE€3aHus 3aBHCUT OT pa3MepoB U (HOPMBI MPOTATMBAEMON MOBEPXHOCTH, OT MAcIITa0OB mpou3BozcTBa. OT MPaBUIbHO BBIOPAHHOW CXEMBI
pe3aHus 3aBHCHT JJIMHA IIPOTSDKKH, €€ CTOMKOCTD M TEXHOJIIOTHYHOCTD M3TOTOBIICHUS B LIEISIX SKOHOMHYHOCTHU IIPOM3BOJUTH CXEMBI IPOTATUBAHHMS:

CxeMbl pe3aHus:

1. IpodunpHas
2. T'eneparopnast
3. [porpeccuBnas

IlepBble BE CXEMBI SBISIOTCS. METOIAMH OJJMHAPHOTO PE3aHUsl, @ TPETHIl —TPYIIIOBOTO.

IMpodunpHas cxema pe3aHHs XapaKTEPU3YeTCs TEM, YTO KaKABIH PeXyIINH 3y0 MPOTSIKKM yAanseT METalul co BCero oOpadaThIBaeMOTo
KOHTYpa, Cpe3aeT CJIOH 3a CYET MPEBBIICHUS KaXXI0T0 MOCICAYIONIEro 3y0a OTHOCUTEIBHO MPEABIAYIIErO.

Pexymas kpoMmka npoduis napamieiabHa o0pabaTbiBaeMoil MOBEPXHOCTH M HE YYYBCTBYET B €€ NMOCTPOCHHH KPOME MOCIEAYIOIIero 3yoa,
KOTOPBIiA 00pa3yeT 00pabaThIBAOIIYI0 TOBEPXHOCTS.

Ecnu npu 06paboTke MOBEPXHOCTH, Kpyrias MpoguiibHas CXeMa Pe3aHus Halllla IIMPOKOE PAaclpOCTPaHEHHE, TO MpPH IIIMOHOYHBIX Ma3ax
npoduIbHas cXeMa Pe3aHuUs He TIPUMEHSETCS, TaK Kak IPOTATHBAHUE MPOTSHKKK OYEHB 3aTPY/IHEHO.

I'enepaTopHas cxemMa pe3aHHs XapaKTEPHU3YeTCsl OTPe3aHHWEM IPHITYCKa, OTIIMYAETCS Y3KMMHU CIOSMH PACTIONOKEHHBIMH TIEPIICHUKYIISPHO
IUIOCKOCTH Pe3aHusi 00pabOTaHHOM TOBEPXHOCTH.

IIpu >T0i cxeme pe3aHust KaXIplid 3y0 OTpe3as MPHUIYCK OJAHOBPEMEHHO C 3THM Y4YacTBYET B IOCTPOCHHUHM OOpPaOOTaHHOW MOBEPXHOCTH,
KOTOpasi TTOTyJaeTcsl B pe3yibTaTe CMENICHNS PsJia APYTHX dIIEMEHTAaPHBIX IIOBEPXHOCTEH, 00pabaThIBaeMbIX OTAETEHBIMA 3yObAMH MPOTsHKKH. [Tpn
00paboTKe MPOUCXOIUT TeHEPATOPHAs CXeMa.

Haubosnee BbIroJHa 3Ta CXeMa MHPH MPOTATMBAHMHU IIMOHOYHBIX I1a30B, HO KAa4eCTBO ITOBEPXHOCTH IIPH TCHEPATOPHON CXEMe pe3aHus
HECKOIIBKO XYXKe.

Jlnst yaydIIeHus KauecTBa MOBEPXHOCTHU MOCIIEHHE 3yObs CIIeyeT AeIaTh 10 NPOQUILHON CXeMe pe3aHHsl.

IporpeccuBHas cxeMa XapaKTepU3yeTCsi TEM, YTO OT/ECNbHbIC IIMPOKHE CIION METajlla CPE3al0TCsl HE KaXkKIbIM 3yOOM MPOTSIKKH, a TPYIION U3
HECKONIBKUX 3yObeB. 3yObsl B Npezenax TPYINIbl HMEIOT OJHHAKOBBIE IMAMETPhI M BBICOTBI M CPE3ArOT OOIIMII CIIOH MeTaiuia 3a CUeT yTydIIeHHs
PEeXyIIei KPOMKH ITOCIEeAYIONIero 3yba B IpyIIIie 10 OTHOLICHHIO K IpeblayeMy 3y0y. Ha kaxaprit 3y0 mpu 5Toii cxeme NpHXOAUTCS Golee y3Kkasi,
HO Oonee ToJNCTas CTPYXKKa, 4eM Npu NpoduibHON cxeme pe3anusi. OOpaboTaHHAs MOBEPXHOCTh OOpasyercs JIMOO MOCIEAHEH TIpyHIo, Jmudo
3yObsIMH PabOTAIONMINMHU TI0 TPOGUITBHON cXeMe.

IpoTsukkn  paboTarolye MO IMPOrPECCHBHON CXEME PEe3aHMsi MOTydaroTcsi Ooiee KOPOTKMMH, HO M Oojee TPYAHBIMH B H3TOTOBJICHHH.
IIpuMeHSIOT CXeMy pe3aHmst B TeX ClIydasX, KOrJa HUCIHOJb3YIOT 3KOHOMHYHO CTald B YCJIOBHSIX MAacCOBOTO U KPYIHOCEPUIHOrO MPOU3BOJCTBA.
HecMotpst Ha TO, 4TO BCe 3yObsl CEKIMM MMEIOT OJMH M TOT € pa3Mep, TO €CTh BBICOTY WM JUaMETp, MOCIEAYIONIHi 3y0 CeKIHH OOBIYHO
ymenbmaroT Ha 0,04 — 0,002 MM 10 CpaBHEHHUIO C MPEABIIYIINM, 4TO OBl B Cily4ae yrnpyrod nedopmainuu Meraaia npu pe3aHuu 3yObsIMU CEKIHH,
HOCNeAYOIHit 3y0 He cpe3al ClIoif, Ha y4acTKaX PEeXYIIMX KPOMOK IPEIbIIYIINX 3yObeB, H TEM CaMbIM HE CO3/1aBall CTPYXKKY.

B 3aBHCHMOCTH OT HCIIONIb3yeMBIX Pa3JIeIUTEIBHBIX YCTPOHCTB, IPYIIIOBAs CXEME PE3aHNUs IMEET Pa3IMYHbIe BAPUAHTHI CBOETO UCITOJTHEHHS:

1. Illaxmatnas

2. Tlepemennas

3. TpamenuupanbHas U P APYTHX.

Ecnu ceximst COCTOMT U3 Tpex Wian Oonee 3yObeB, TO y MEPBBIX KPOME MOCICAYIOIMX IUTHIEBbIC BBICTYIBI PACIIONAraloTCsl B IIAXMATHOM
HOPsIIKE, a MOCTIEAYIOIHE AeTal0TCs 6e3 BEICTYIOB MO MPOMIIEHON CXeMe Pe3aHHsL.

JIOCTOMHCTBO CXEMBI PE3aHHs: OHa JIOITYCKaeT OONBIINE TTOAAYH Ha 30, M MO3BOJISET 3HAYUTEIFHO COKPATUTh JTHHY HPOTSIKKH.

Hepocratok: Ha GOKOBBIX CTOPOHAX BBICTYIIOB, CO3/1aTh 3a/JHHE YIJIBI, B CBSI3U C 3THM YCJIOBHS PE3aHHs 3HAUHTEIBHO 3aTPYyAHSIOTCSL.

BapuaHT CMEIIaHHOTO PE3aHuUst IPYIIIOBOM CXEMBI: HIMEET YEPHOBBIC 3yObsi, TaK jke PabOTaOIMe CEKIMSIMH, HO HE 3aThLIOBAHHBIC IIUTUIICBBIC
BBICTYIIbIL.

MHororpaHHbIif BapHaHT TPYIIOBOH CXEMBI PE3aHHUS MMEET TaK K€ YEPHOBBHIC 3yObs IIOCTPOCHHBIC CEKIMAMH, HO IOCTPOCHHE PEKYIIHX
YJaCTKOB IPOU3BOAUTCS C IIOMOIIBIO 3aTBUIOBOYHBIX JIEHTOUEK. [IpUMEHATh yKa3aHHBIH BapHaHT CXEMBI pe3aHHs HauOoiee LeIecoo0pa3sHO IpH
YETBIPEX U IATH 3yOBIX CEKLMAX, TaK KakK NPH ABYX U TPeX 3yObIX 3HAUMTENBHO YMEHBIIACTCS BEIMYHMHA IIOAAYM, BEINYHHA IOABEMA U JIONYCK,
YCIIOBHS Pa3JeNeHus CTPYXKH. CXEMbl pe3aHus MPEATIONOKHUTEIBHO HMEIOT YEPHOBBIC CEKIIMU COCTOSIME U3 2-X 3yObeB.
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neplisii 3yd
bmopod 3yd

O

Puc. 17.CxeMa cpe3aHust IPUITYCKa IIPU TPYIIIOBOIL CXeMe  pe3aHHs

Takue IPOTSHKKY MO3BOJLIIOT MPUMEHSTH MOABEM Ha 3y0 0,4MM., 4TO 3HAUUTEIEHO YMEHBIIACT JUIMHY NPOTSDKKH. TpaguIlMOHHBI BapHaHT
TPYIIIOBOIl CXEMbl 00ECIIEYHBAET CPE3aHUE MPUITYCKa CEKLHMAMU COCTOSIIUMH U3 2 U 3 3yObeB. ComocTaBiisis HPUBEACHHBIC CXEMbl PE3aHUS IIPU
OPOTATHBAHMU HEOOXOJMMO OTMETUTh, YTO NpOQUIbHAs cXeMa pe3aHus o0JafgacT HEZOCTaTKOM, KOTOPBIA IPENATCTBYeT IOBBIICHHIO
IPOU3BOJUTEIEHOCTH M () (EKTUBHOCTH IPOLecca MPOTATHBAHMUS, KOTOPBIH 3aKII0YaeTCsl B CIIELYIONIEM:

1. [IlporsruBaHMe OCYIIECTBISCTCS HEPUMETPOM 3y0a, 4To TpeOyeT CO3NaHUs CTPYKKOPA3ACIUTEIbHBIX YCTPOHCTB, KOTOPHIC YMEHBIIAIOT
CTOHKOCTH MPOTSKKH.

2. Ocnabnsercst MPOYHOCTD PEKYIIMX KPOMOK HA YrOJIKaX B MECTE CONPSDKEHHS CTPYKKOpa3IeIUTENIbHBIX KaHaBOK. C pexymieil KpoMKOii.

3. OrcyrcTBHE 3aHEr0 yIila Ha BCHOMOTaTeIbHBIX PEXYILINX KPOMKAX.

ITpoTsHXKKM M3rOTOBJICHHEIE II0 TEHEPATOPHOI CXeMe pe3aHus SBIIIOTCA Oojee TeXHOJIOTMYHBIMHU B M3TOTOBIEHHH, HO 00ECIeUnBaIOT Ooiee
TouHBIH npodms. [IporpeccuBHas cxeMa pe3aHUs IO3BOISIET CKUMATh OOJiee TOICTBIE CTPYXKKH, YTO BaXKHO IPH NPOTATHBAHUH HEOOPaOOTaHHBIX
HIOBEPXHOCTEH JIUThs M TOKOBOK. OHM MEHEE TEXHOJIOTMYHBI B U3TOTOBJICHUH , HO TEM HE MEHEE 3Ta CXeMa ILIHUPE IIPUMEHSETCSL.

Cutbl pe3aHus U IPOTSATHBAHUN

Ipotsxka mpu paboTe HAXOAUTCS MOA BO3ACHCTBHEM CHIIBI Pe3aHHs UL IPOTUBOJICHCTBHS KOTOPOH OHA JODKHA MMETh COOTBETCTBYIOILYIO
HPOYHOCTb. YCHIIMS CyMMAapHbIE pe3aHHs IIPU INPOTATUBAHHU CKIAJbIBAIOTCS:. Pacuer NpoTsHeK Ha HPOYHOCTb MPOIIE IO BO3ACHCTBHEM
P=Pz+Py+Px cuibt Pz. Cunbl PX Py 06sr4H0 He Benmuku. PaboTaror Ha cxxaTue Tena MpOTSDKKH U IIPH pacdyeTe He YUUTHIBAIOTCs. Ycuue pe3anus Pt
MOYKHO OIPEIEINT SMIHPHIECKH (] hopmyut.

Pt=pxfxz,

TJie P - yJebHas CUJIa PE3aHHs CPE3aeMOro CIIos,

f — riomaae cHEMaeMast OHUM 3y6oM,

Z — 9HCIIO0 3yObEB OJJHOBPEMEHHO HAXOJAIINXCS B paboTe.

BenmunHa yaensHOW CHIIBI pe3aHMsl 3aBUCUT OT (DM3HKO-MEXaHHYECKHX CBOMCTB 0OpabaThiBaeMOro MaTepHana M TONIIUHEI CPe3aeMOro CIIOos.
M3BecTHO, yeM xpyrue oOpabaTeiBaeMblil MaTepua, TeM Ooblie 3HaYeHHE UMEET y/IelIbHasHask CUIIa.

Tema 2.6 ®pe3bl (Jiekuusa-gucKyccus — 1 yac.)

®Dpe3bl ABIIIOTCS OJHUM H3 CaMBIX PAacIpOCTPAHEHHBIX HMHCTPYMEHTOB B MalIMHOCTpoeHHH. M3 obmiero mapka craHkoB 18% cocTaBisttoT
(pesepHble cTaHkU. B psae nmpousBoACTB 0t (pe3epHBIX CTaHKOB cocraBisieT a0 50 — 60%. Hu ofuH MHCTpYMEHT He 00najaeT TakuM
pa3HOOOpa3yeM THIIOB KCIOJIb30BaHMS Kak (pesbl. VX OrpoMHOE MpPEeMMyIIECTBO 3aKIIFOYACTCs B TOM, 4TO (pe3bl MO3BOJISIOT HPOU3BOIHUTH
(acoHHyI0 00pabOTKY Jeraiield, HpUYEeM JUIS 3TOrO He TpeOyeTcs HU CIOXKHBIX MPHCIOCOOICHH, HU BBICOKOW KBanupukauuu padounx. dpessr —
€IMHCTBCHHBI HWHCTPYMEHT, IOMYCKAIOUIMN CIOXKHYIO (acoHHYI0 00paboTky. dpesepoBaHHE MO CBOMM TEXHHYECKHM (akropam, TO €CTb IO
9KOHOMUYHOCTH, TIPOU3BOAUTEILHOCTH, CIOKHOCTH U JIp. 4acTO SIBISETCs OoJiee BBIOAHON OMeparueii 10 CPaBHEHUIO CO CTPOraHUEM, TOYCHHEM H
TaK Jiajee.

IMoMuMO yHHBEpCAIbHBIX (PPE3EPHBIX CTAHKOB IIMPOKO MPUMEHSIOTCS CTAHKH pe3bOOHape3HbIe, 3yOoHape3Hble — y3Kasi crenuanmu3ays. Bee
THIBI (pe3 B 3aBUCUMOCTH OT YCJIOBHiT KIIACCH(HUIMPYIOT CIEAYIOMNM 00pa3om:

1. Ilo Ha3HaYeHHIO:

a) (hpe3bl 001IIEro HA3HAYCHMUS;

0) (dpe3bl 3aTbUIOBAHHBIC.

2. Ilo popme 3anHEiT TOBEPXHOCTH 3yObEB:

a) (pe3bl C 0CTPO3aTOUEHHBIMU 3YObsIMU;

0) (dpe3y 3aTbIIOBAHHbIE;

3. Ilo ¢popme 3y0ObeB:

a) ¢ MPSIMBIMH 3yObsIMU;

0) C BUHTOBBIMH 3yObsIMU;

4. Tlo ciocoOy KperuieHus:

a) (pe3sl HacaHbIE,

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

5. Ilo KOHCTPYKIIMY HHCTPYMEHTA!

a) LeNbHbIe

0) cocTaBHbIE

B) cOOpHBIE CO BCTaBHBIMH 3yOBbsIMU, KOPIYC Y KOTOPOH H3rOTaBIMBAIOT U3 JETHPOBAHHEIX CTaliei, a 3yObsl U3 OBICTPOpEXKYINeH CTaan M
JIETUPOBAHHBIX CTalEH.

®Dpe3bl IPUMEHSIOTCS U1 00padOTKU MIIOCKHUX U (PACOHHBIX OBEPXHOCTEH.

J1iist 00paboTKH IIIOCKOCTEI IPUMEHSIOT: LIMIMHAPUYECKUE, TOPLEBBIE, TUCKOBBIE, YPE3bI-IINIIbI, YIIIOBEIE, KOHIICBEIE.

Hunuaapudeckue (Gpe3bl UMEIOT BHHTOBBIC 3y0bs, PACHOJOKEHHBIC MO LMIMHAPUYECKON MOBEPXHOCTH, Yroid CTPYXCYHBIX KaHABOK B
npenenax 30° — 40°. Crangaptaeie Gpes3bl quamerpoMm 40 — 700mm. TopueBbie HacaaHble Gpe3bl UMEIOT 3yObs, KaK Ha HWJIMHIPUYECKOH, TaK U HA
TOpLEBOH MoBepXHOCTH. OCHOBHAsI pabOTa BEIIONHSETCS 3yObSIMH, PAacHOJOKEHHBIMH Ha IMIHHAPUYECKOIl OBEPXHOCTH, a TOPLEBBIC 3aUUIIAIOT
obpaboTanHyt0 oBepxHOCTh. CTanaapTHbIi auametp: 40 — 100 mm.

JluckoBble (pe3bl OBIBAIOT 4-X TUIIOB:

[Ta30BEIe, ABYXCTOPOHHHE, TPEXCTOPOHHHE, PETYIHPYEMBIE.

Ta3oBbIe Qpe3bl UMEIOT 3yObst HA UIMHAPUYECKON YaCTH.

JIByxcTOopoHHHE (pe3bl UMEIOT 3yObsi Ha LHIMHAPHYECKON ITOBEPXHOCTH M 3yObsi Ha OZHOM MX TOPLOB. Y TPEXCTOPOHHHX 3yObsi Ha
pacIoJIoKeHbl KaKk Ha HWIMHAPUYECKOI, Tak M Ha 00oMX Topuax. Yacto Takue (pe3sl H3rOTaBIMBAIOT C IIEPEMEHHBIM HAKJIOHOM 3yObeB, YTO OBI
OceBble yCHIHs ypaBHOBecuTb. [1a3oBbie (pe3sl nzroraBnuBaror auamerpom S0 — 100mMm. YV 2-x u 3-x cropoHHuX (pe3 auamerp 63 — 125mm. Tak
KaK OCHOBHBIM Pa3MEpOM IHCKOBBIX (hpe3 ABISCTCS ero MIMPHHA, TO YacTO ACHAIOT peryaupyemble Gpessl (3a CUeT MPOKIaIKU PErylInupyroT (Gpessl,
IIMpUHA He MeHee 12MM.)

Dpe3bl THITBI SIBISTIOTCS PA3HOBUIHOCTHIO HHCTPYMEHTOB ITPUMEHSEMBIX Ha OTIENBHBIX CTAaHKaX, B CBSA3H C TEM, YTO OHU HaXOJAT NPUMEHEHHE
npu (pe3epHbIX padoTax, OHM BBEICHBI B HOMEHKJIATYPY (Ppe3epHBIX MHCTPYMEHTOB. PazMmepbl (pe3 HHiI CTaHAApPTU30BaHBL YTIOBBIE (pe3bl
HaxoJIT NMPUMEHEeHHEe PEeUMYLIECTBEHHO NPpH (hpe3epoBaHNM KaHABOK HAa MHCTPYMEHTaX, OHM MOTYT OBITh OJJHO YIVIOBBIMU U JABYX YIJIOBBIMH. 2-X
yrioBble (hpe3bl OBIBAIOT CHMMETPUYHBIMU M HE CHMMETPUYHBIMU. YTJIOBBIE HECHMMETPHYHbIC (DPe3bl MPUMEHSIOT Uil (hpe3epoBaHUs MPAMBIX U
BUHTOBBIX KAaHABOK y pa3MHYHBIX JAeTalell U HMHCTPYMEHTOB. A CHMMETPUYHBIC, IPH ()pe3epOBaHUU CTPYKEUHBIX KaHABOK y (aCOHHBIX (pes.
Konbuebie ¢pessl npecTaBisioT codoi rpyminy Gppe3 OTINYAONINXCSA TEM, YTO OHH KPEMATCS B INNUHJEIE CTaHKa MO0 C TIOMOIIBI0 KOHHYECKOTO,
MO0 LMIMHAPUYECKOro XBOCTOBUKA. OHM Pa3felsioTCs Ha KOJbLIEBbIC OOBIKHOBEHHBIC, HA KOJBILEBBIC IIOHOYHBIC, KOJbIEBble s T-00pasHbIX
1a30B ¥ KOJBIIEBBIE UL CETMEHTHBIX IIIIOHOK, KOJIBIIEBBIC TBEPAOCIUIABHBIC.

24



Coopounble (pe3bl CO BCTABHBIMH 3yObsIMH MOJTYYWIIM IIMPOKOE PACIPOCTPAHEHHE, TaK KaK OHM  TPEOYIOT 3HAYMTEIBHO MEHBIIETO
KOJIMYECTBA BBICOKOKAYECTBEHHONH HHCTPYMEHTAIBHOI CTalM M HO3BOILIOT Oonee 3((EKTHBHO HCIIOIb30BaTh TBEPAbIC CILIABBL. M3roToBieHne
TBEPAOCIUIABHBIX (pe3 0OBIYHO 0OXOAUTCS JOPOXKE, HO B IKCILTyaTallid OHU Oonee peHTabeNbHBI, TaK KaK W3HOCUBIINECS U ITOJOMABIIHECS 3yObs
MOXHO CMEHHTB, KOPITyC MOXET CIIYKMTh JuMTenbHOe Bpems. COOpHbIC (pe3bl JOKHBI ObITh HE CIOXKHBIMH, TO €CTh TEXHOJIOTHYHBIMH B
U3TOTOBICHHUH, yHOOHBIMH HpH cOOpke M pa3paboTKe, NMPOYHBIMU H JKECTKHMMH B YCIOBHSAX YHapHBIX Harpy3ok. JleTaam MODKHBI OBITH
B3anMo3aMeHseMbl. COOPHBIMH MOTYT H3TOTOBIIATHCS BCE TUIIBI (hpe3.

Dpe3sbl 1151 06pabOTKH (HaCOHHBIX TOBEPXHOCTE OOBIMHO IEJAT Ha 6 TUIIOB:
HOJIyKPYTJIbIe
YISl CIIOKHBIX OYEPTaHUMH.
JUIs KAHABOK CITUPAJIbHBIX CBEPII
UL HACaJHBIX 3¢HKEPOB
JUIs KAHABOK Pa3BEPTKH
. JUIsl KAHABOK METYMKOB
IMomykpyrisie Gppe3s! OBIBAIOT BHITYKIBIC U BOTHYTHIE.
Ionykpyribie Gppe3sl MPUMEHSIOTCS Ui Gpe3epoBaHUs MOIYKPYIJIbIX KAHABOK U € BBICTYHOM paguycoM 1,5 — 16Mm
KoOHCTpyKTHBHBIC 3]IEMEHTBI M pacyeT (pe3 ¢ OCTPO3aTCHEHHBIMU 3yObsIMHI

OCHOBHBIMH KOHCTPYKTUBHBIMH JIEMEHTaMHU (pe3 U 0CTPO3aTOYEHHBIMHU 3yObSIMH SIBIIOTCS: UaMeTp (pessl, 4uciIo 3yObeB U UxX miar, Gpopma

3y0a, ero BbicoTa. Pajiiyc 3aKkpyrieHus y OCHOBaHHUs 3y0a 1 reOMeTpUYECKUE IapaMeTphl PeXYILNX IIEMEHTOB (pes3.

oo rwN e

70

ocmpoyzansusd samunoasssii
Puc. 17. ®opma 3yObeB (pe3bl.

Juametp ¢pesbl ABIACTCS BaXXHBIM KOHCTPYKTUBHBIM JIEMEHTOB, BIHSCT Ha MpoLiecc (pe3epoBaHus.

C noBblIeHNEM IHaMeTpa (pe3y yBeIMIHBAeTCs BpeMs, TO €CTh CHIDKAeTCs NMPOM3BOAHUTENbHOCTh. Ho ¢ yBenmuenweMm auamerpa (pess
YBEJIMUMBACTCS YHCIO 3yObEB, YIIy4lIaeTcs OTBOJ TeIUIa, M €CIM Apyrue (akTOphl PEKMMOB PE3aHUS OCTAIOTCS HEW3MEHHBIMH, TO HECKOJIBKO
CHIDKACTCS POU3BOUTEIBHOCT.

OGBIYHO HApYXKHBIH JuaMerp (pe3sl BHIOMpAETCs B 3aBUCHMOCTH OT auamerpa ompasku: D=(2.2 ... 2.3)d, To 3ama4ya 1o OIpe/esIeHHIO
IamMeTpa (Gpessl CBOAUTCS K ONPENeTIeHHIO JHaMeTpa ONpaBKy. J{HaMeTp OnpaBKy ONPENeIIOT ABYMsI ITYTSMH:

1. Pacuer Ha IPOYHOCTH MO JACHCTBUEM U3rMOAIOIIETO U KPYTSAILEro MOMEHTA.

2. TI0 MAaKCHMAJBEHOMY JIOITYCTHMOMY IIPOTHOY OIPaBKH.

OmnpaBKH Yamie BCero MpOCYUTHIBAIOTCS Ha IIPOYHOCTD:

Puc. 18. Cxema meiicTBuUs Cull IpU (hpe3epoBaHUH.
Tepenecem N BBepx:

P.D
My ="

R=+vP?+N?

Ecnu ¢pesa Hacanas, TO

3
Mu}z = . R : I
16
- WIMHPAYECKas HacaHas
M,.=R-I

e I — PacCTOSTHUE OT TOYKH IIPUITOKEHUS CUIIBI 10 MIIMUHICIIA.
2 2
M, =/ M2 + M2,

_ 3
W=0.1d". MOMEHT COIPOTUBIICHHS KPYIJIOTO CEUCHHUS
10M,
37— e
8

u

rae 6 — JOMOJHHUTEIFHOE HAPSHKEHNE Ha M3THO.

JluaMeTpbl onpaBoOK HeJb3si IPHHUMATH POU3BOJIbHO. Hanbonee wacto npumensitores: 16, 22, 27, 32, 40, 50, 60,...

Hapyxnsie nuamerpsl ¢ppe3 B cootBercTBuu ¢ 'OCTom OyayT pacnonararbcsi B COOTBETCTBUH CO 3HaMeHaTeseM psiza ¢. OCHOBHOI psin Oyner
npuHAT ¢ = 1.26, o= 1.58 . Byner naBath coBnajieHue yepes 1 3HadeHue auamerpa, a s ¢=1.41 yepes 2 yncia.

HoBblif psin cokpamniaeT HOMEHKIATypy quamMeTpos ¢pes Ha 30%. ObecnednBaer MoMydeHNe Ha CTAaHKAX 3apaHee BHIOPAHHOH CKOPOCTH ITyTeM
COOTBETCTBUSL: TO0O0pa urcen 000poTOB mmuHAeN. PasHocTh He mpeBbimaet 12%

[Tupuna ¢pe3s! BEIOHpaeTcs: B 3aBUCUMOCTH OT LIMPHHBI pe3epyeMoii ITOBEpXHOCTH.

Yucio 3y0beB y pa3IMYHbIX (pe3 3aBUCHT OT XapakTepa UX paboThl U pexXUMOB pezanusi. OOpaboTKa MPAaKTUYECKUX JaHHBIX TOKAa3bIBACT, YTO
JUIs YCJIOBHH CBOOOAHOTO pPa3MELICHHsS CTPY)KKH B IHPOCTPAHCTBE MEKIY 3yObsMH IpH 0OpabOTKe CTaiM, MOXHO YCTAQHOBHTH CICIYOLIHE
3aBUCHUMOCTH: TS IIMITHHAPUYECKIX KOHIIEBBIX U (hacOIHBIX (pe3:

D=

02-D ,
105 o5
JI71st TOpIEeBbIX:
_ 06-D
ST

1€ tmax - MAKCUMAITbHAS TIIYOUHA PE3aHUS, S;max- HANOONBIIAS T0Oa4a Ha 1 3y0 B MM.
Ipu 06paboTKe YYryHOB M APYTHX XPYIKHX MaTEpPHUaOB, POCTPAHCTBO MEXKAY 3yObsIMH HE HIIU(YETCs, YUCIIO 3yObEeB MOKHO YBEIHYUTH JIO
50%. 11 TUIHHAPHYECKHX (pe3 YUCIIo 3yOhEeB MOXKHO OIPEASIHTD 0 hopMyIie:
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z=m-JD

JInst munMHApHYIecKuX (Gpe3 ¢ MeJIKuM 3yooM KodddHIueHT npuHuMaercs M=2, a st ¢Gpe3 ¢ KpymHeIM 3yoom kodddumment m=0.9 ... 1.
@pes3bl ¢ MEIKHM 3y00M, OOBIYHO MPHMEHSIOT MPH 00pabOTKe XPYNKUX MATCPHAIOB U AETaICi ¢ HEOONBIINM MPHUITYCKOM, a (pe3bl C KPYHHBIM
3y6oMm, mpu 00paboTKe CTany U APYTHX MAaTepPUAIOB U AETalCH CO 3HAYUTENbHBIM IPUITyCKOM. ONpeessoT mar:

t-%D
z

ITpu BeIGOpE (OpMBI 3yDa HEOOXOAMMO YIUTHIBATD, YTO 3y0 JOJDKEH HMETh HAUICXKALIYI0 IPOYHOCTH M BIAIMHA [IEpe]] HUM JO0JDKHA CBOOOIHO
pa3MelIaTh OTAEIACMYIO CTPYXKKY.

B Hacrosimiee BpeMst HaXOAAT IPUMEHEHHE 3-i (hOpPMBI 3yObeB:

1. TpanenuunansHas Gopma

He BbICOKast IPOYHOCTB, IIOXO PabOTAET, TaK Kak y=0 U HPUMEHSETCs Ul MAJIOOTBETCTBEHHOTO MHCTPYMEHTA.

I
Puc. 19. Tpaneuunnanbhas popma 3yba

2. ®opma 3yba ¢ IBOWHON CIIMHKOMH.

Omi4uTenbHasi 0COOEHHOCTb 3TOH (HOPMBI, COCTOUT B TOM, YTO OHA KPOME OOBIYHOI'O 3aTHUIOBAHMS MOBEPXHOCTH MMEET JOINOIHHUTEIbHYIO
3aTBUIOBOYHYIO ITOBEPXHOCTH, OJarofaps 3ToMy 3y0 3TOT OoJiee IIPOYHBI U MOXKET paboTaTh IPH CHATUH CTPY)KKH OOJBIIOTO CEYCHHs HaIndue
HIEpPEHEro yIva Y — YIydIlaeT yCJIOBHS pe3aHus. [IoBbIIIeHHAs TONIMMHA 3y0a MPUBOIHUT K YBEIMYECHHIO IIara, a, CJIeOBaTeIbHO, H YMEHBIICHHIO
yucna 3yoseB (pesbl.

& | e

Puc. 20. ®opma 3y0da ¢ ABOHHON CIIMHKOM.
3. Kpuonuneiinas gopma 3yoa.
Jaunast hopma 3yba oTiiyaercst GOIbIIO IPOYHOCTBIO M IIPUMEHSIETCS ISl H3TOTOBJICHHs (Ppe3 CHUMAIOLINX OOJIBIION MPHITYCK.

Pucynok 21. KpuBonuneitHas ¢popma 3yObeB
BeicoTa 3y6a (hpe3nbt
UYem BbImEe 3y0 (pessl, TEM OHA JOJITOBEUHEE, TaK KaK JOIycKaeT OoJblIee KOJIMIECTBO MEPETOUYeK C APYroi CTOPOHEL, YeM BBILIE 3y0, TeM
MEHBIIIE €r0 MPOYHOCTbh, TaK KaK YBEIMIMBACTCS N3THOAIONIIH MOMEHT, AeHCTBYIOIII Ha 3y0. OOBIYHO BEICOTY 3y0a OrpaHHIHBAIOT:

h=k b,
z

rae K — koadpuimeHT npuHIMaeMbIi st
KOJIbIIEBBIX MpoTsikek: K=0.9 ... 1.2
TOPLEBBIX  IMIMHAPHIECKUX C KPYTIIbIM 3y0oM: k=1.2 ... 1.5
JUISL IWITMHIPUYECKUM ¢ MeJIKUM 3y6om: k=0.8 ...0.9
D — Hapy>xHblii iuameTp ¢pess
Z — 9ucyo 3y0beB (pe3bl.
Y ocHOBaHHUS 3y0 3aKaHUUBACTCS PaJUYCOM I
BennunHa paanyca BeIOMpaeTcs U3 yCIOBUS CBOOOIHOTO Pa3MEIIEHUs OTXOAIIEH CTPYKKHU BO BriajuHe. OObIYHO:

IJie Z — paanyc 3aKpyTJIeHus,
S,

t — rryOuHa pe3aHust

- BeIMYMHA [TOAbEMa Ha 3y0.

kc - KO3 PUIHMEHT, yIUTHIBAOLINI IIIOTHOCTH CTPY)KH. K =3...4.

T — A3BCCTHO
BBIBOIUM:

F o =S

cmpysrcku z
2
F=x-r

T'eomeTpuyeckue mapamMeTpsl PEKYIIHX YIEMEHTOB
K reoMeTpuuecKiM mapaMeTpaM PexyIIUX 3JEMEHTOB (pe3 OTHOCATCS: Y, 0, (¢ — IVIABHBIH YroJ B ITaHE M BCIIOMOTATEJIBHBIN yroi B IUIaHE

-t

(D) u yron HaKiOHa 3y0beB .

Iepennuii yron y — BeIOMpaeTcsi B 3aBUCHMOCTH OT oOpabarbiBaeMoro marepuana. s wyrynoB y=10...15°, npu oOpaboTke crami
vy=10...20°. Benuunny 3aJHEro yria Ha OCHOBHOH 3aTBUIOBOYHOM YacTH MPUHHUMAIOT OT yCIOBHI 00paboTku 0=12...30°, B 3aBHCHMOCTH OT THIIA
(pe3 rIaBHBII Yrou B IUIaHe @ TpeHa3HaYaeTCsl A U3MEHEHNUS COOTHOIICHHS MEXXLy IIUPUHOM M TOJIMHON CTPYXKKH, Jare ¢p=60°.

BcenomoratenbHslit yroi npeHasHadacTes Juis CBOOOIHOro MepeMelieH s TOPIIEBOH IIOCKOCTH B Ipoliecce pe3anus. B 3aBucuMocTH oT THIA
(pe3bl He0OXOAUMO IPOEKTUPOBATH C KOCHIMH HIIM BHHTOBBIMH 3yObsMH. IIpsiMbIe 3yObst XOTS M IIPOCTHI B U3TOTOBICHHUH, HO PabOTAIOT KpaliHe He
paBHOMepHO. Kockle 11 BUHTOBBIC 3yObsl BXOIAT B 3aTOTOBKY M BBIXOJAT M3 HEE MOCTEIICHHO, TO3TOMY paboTaroT OoJiee MmiaBHO.

Dpesbl ¢ 3aTHUIOBAHHBIMHU 3yObsIMU
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V ¢pe3 ¢ 3aThIIIOBaHHBIMH 3yObSMHU 3aThIIOBaHHAS TOBEPXHOCTH OQOPMIIAETCS MO ONMPEENICHHOH KPUBOH, 11 00eCIIeYeH sl TOYHOCTH (hOPMBI
00pabaTtbiBacMOll MOBEPXHOCTH MEPEIHUN yroi HpuHHMaeTcst paBHbIM 0. B HEKOTOpBIX ciydasx y AEMAIOT MONOXHTENbHBIM 10 +10°, HO 3TO
HPHUBOIUT K MCKAXCHHIO MPOQHIA M TpeOyeTcs IONONHUTEIbHAs KOPPEKTUPOBKA MPOQIIS MO BbICOTE. 3aJHUH yron y Takux ¢pe3 obpasyercs
KacaTeNIbHOU 110 HANpPaBJICHHIO PE3aHMsl M KacaTeJbHOIH K KPHBOil oOpasyroluell 3a/HIOI0 MOBEPXHOCTh 3y0a ¢pessl. A=10°...15°, 3Has o MOXKHO
nojcYuTaTh najgeHne 3yoda pesst — K, mo3BossoIee MOTy4NTh BEINYHHY X0/a 3aThIJIOBOYHOTO Pe3lia.

TpeOoBaHMS K 3aThIIIOBAHHBIM IIOBEPXHOCTSIM:

1. Ilpwu 3aThUIOBaHHU HEOOXOANMO, YTOOBI BhICOTA HPO(GUII (Hpe3bl MOCIEe EPETOUYKH OCTABATIACH MOCTOSHHON. DTOMY YCIOBHIO
YIOBIICTBOPSIET PSI] KPUBBIX.

2. 3y0 npu meperoukax JOJDKEH COXPAHATh IEPBOHAYANBHBIA 3aHHI Yroil 0, TO €CTh YroJll MEXAY KacaTelbHOM B ONMpeIeSeHHON TOUKe U
Pannyc-BEKTOPOM B TOIf )K€ TOUKE JOJKEH OBITh MOCTOSHHBIM, 3TOMY YCJIOBHO YIOBJICTBOPSCT JIUIIb OJJHA KPHBasi JorapupMHIecKas CIUpab.

3. Ha mpaxtuxe ns oQOpMIICHHS 3aTBUIOBOYHOH ITOBEPXHOCTH 3aTHUIOBAaHHBIX ()pe3 NMPHMEHSIOT apXHMEAOoBY CIHpanb. Ee MoXHO
HOJIy4YHTh Ha CTAHKE, TaK KaK U ¢ 1 Re u3MeHsercs no apupMeTnuecKoi nporpeccum.

k :tha
z

Bo-mepBbIX, BenMYMHA MAJeHHUS 3aThbUIKa - TOYHO COOTBETCTBYET apXHMMENOBOU cHHpald. ApXHMeLoBa CIHpalb He obOeclednBaeT
MOCTOSIHCTBO 3aJHEr0 yrIjla, HO pasHHLA He BENHMKAa M pPasHULA COCTaBiseT 1°46', 4TO CYIIECTBEHHOIO BIIMSHHS HA MOIPEIIHOCTH NPOUI HE
okaspiBaeT. [Ipu ympouieHHOM 0hopMIeHHH TPOduIs 3yObeB JOrapu(pMHIECKHEe HIH apXUMEIOBbIC CIIUPAId MOTYT OBITh 3aMEHEHBI Iyroil Kpyra,
TaK KaK pajuychl KPUBBIX KaK JIOTapH(MHUUECKON MM apXHUMEJOBOH CIHpald Majo OTIMYAIOTCS OT pajuyca OKPYKHOCTH. B BbIpaxkeHHe It
olpesee s aJeHNs 3aThIIKa 3y0a (pe3sl HOACTaBIsIeTCs 3HAUCHHE 3aIHET0 yIila Ha BepIInHe 3y0a. MUHUMANbHO DOy CTHMAs! BEIMYHHA 33 JHETO
yIJia - He I0JDKHA ObITh MeHbI1Ie 4°. B IpOTHBHOM cilyyae YCJIOBUS pe3aHHs 3HAYUTEIBHO yXYAIIAIOTCS.

3agHuit yroa Ha GOKOBBIX CTOPOHAX HPO(MIIS MOXKHO YBEIUYUTH HECKONBKIMHE Iy TSIMU:

1. 3a cueT yBeIMYEHUH 3a[HETO yIJIa Ha BeplInHe 3y0a B mpenenax a0 15° (Ho He BhIIIE, Tak KaK B IIPOTHBHOM CIIydae 3y0 CTAHOBHTCS
U3JIMILHE 320CTPEHHBIM H CIIUIIKOM YBEJIMYUBACTCS [TyOMHA KaHABKM UL BBIXOZIA 3aTHUIOBAHHOTO Pe3lia)

2. VYcraHOBKa JeTalu I0J YIJIOM, 00ECIIeUHBAIONINM ONTHMANbHOE 3HaYEeHHE 3aJHET0 YIIa; STOT CIIOCO0 MPHIOJEeH IPH OTKPHITOM
OJJHOCTOPOHHEM PE3aHUH, HO He IIpHeMIIeM JUlsl (hpe3epoBaHMs 3aMKHYTOI'O HIIX BOTHYTOTO MPOMIIIS.

3. Kocoe 3anHee 3aTbuioBaHNE IIPU KOTOPOM JBIIKEHHE 3aThLIOBOYHOTO Pe3lia IIPOUCXOANUT IO YIIIOM K ocu (pesbl 3a cueT moBopoTa
IO/l THM YIJIOM BEpXHEH JacTH CYIIIOpTa CTaHKa.

OdopmaTh 3aThUIKH 3yObeB (pe3 1enecoo0pa3Ho MO apXHUMENOBOM CHMpAH, TaK YIPOIIAETCS W3TOTOBNIEHHE (pe3 M 3aJHUE YIIBI 3yObeB
XOTS M IIEPEMELIEHBI 110 JUIMHE KPUBOH, HO HE HMEIOLIEH CYIIIECTBEHHOIO BIIMSHUS Ha YCIOBHS pe3aHus. JlnamMeTp Kysauka K 3aThUIOBOYHOMY CTAHKY
JIOJDKEH BBIOUpAThCSl B COOTBETCTBUH C PACUETHBIM AMaMeTpoM (pesbl, Tak Kak 3aJaHHbIE 3aHHE YIIbl IOTy4aloTcsl TOJIBKO TOT/a, KOTJa JHAMETp
KyJTaduka COOTBETCTBYET pacueTHOMY JuaMeTpy ¢pe3sl. HapykHbIi qruameTp Takux ¢pe3 BeIOHpaeTcs, Kak i OOBIYHBIX, YUCIIO 3yObeB 3aTHUIOBAHHBIX
(pe3 JomKHO OBITH BBIOPAaHO, TaK YTOOBI TOJIIMHA 3y0a oOecreurBaia 3HaYUTeIbHOE KOJIMUECTBO MEPETOYEK 10 IEPEIHEH ITOBEPXHOCTH, a TaK ke
obecrieunBaa JOCTaTOYHOE MPOCTPAHCTBO MEXKTY 3yObsSMH JUIsl CBOOOJHOTO Pa3sMELIEHHs OTXOAAIIEH CTPYKKH.

Puc. 22. ®opma 1 pazmepsl 3aThUIOBAHHOTO 3y0a.
P=(0.8...1.0)H
H — BrIcOTa 3y0a
h — BeIcoTa TIPOGMIN
k — BenmunHa mageHus
I — pafiyc 3aKpyIJICHHS y OCHOBaHHs 3y0a
3aThUIOBAHHE MOXET OBITH OJMHAPHBIM U JBOHHBIM. Y (pe3 co numrpoBaHHBIM MPOGHIEM TIPUMEHSIIOTCS ABOHHOE 3aThUIOBAHNUE.
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a) OguHapHOE 3aTHUIOBAHNE 6)/IBoifHOE 3aTHLIOBAaHUE
Puc. 23. Buasl 3aTbUI0BaHHUS.

Tema 2.7 UHCTPpyMeHTBI 1711 Hape3aHUs Pe3bObl (JIeKuusa-IucKyccus — 1 gac.)

B MaImHOCTPOCHNH CaMBIMH PAacTIPOCTPAHEHHBIMH JICTAIISIMH C pe3b00ii. Pe3p0y MOXHO ToTydaTs:

1. Hapesanuem, miactnaHoO# nedopmanueil (HakateiBanue). Hanbonpinee pacnpocTpaHeHue Uil HOMYYSHHS pe3bObl HMEIOT CISIYIONINe
HUHCTPYMCHTBI: METYUKH, KOTOPBIC MPUMECHAOTCA Ha I‘aﬁKOHapeSHI)IX CTaHKaxX M aBTOMarax, pe31,60Hape3Hme Ha TOKapHBIX CTaHKax, a TakK K€ JUIA
PYYHOI0 OJIYy4YCHUS, 00BIYHO JUIS TOJTyUCHUSA BHyTpeHHeﬁ p63L6BIA

2. Z[J'Iﬂ Hape3aHus Hapy)choﬁ peSLGBI Hale NMpUMEHSAIOTCS KPYTJbIe p63L60H3p63HBIe TUTAIIKH, KOTOPBIE, HE CMOTPs Ha HEAOCTATKH, UMECIOT
IIUPOKOE PACIPOCTPAHECHNE B MAIIMHOCTPOCHUH HM3-3a YHUBEPCAIbHOCTH, ICUICBU3HBI U IIPOCTOTHI B SKCILUTYaTALVH.

3. HapeSaHMe pe3561>1 pesnamMu U FpeGeHKaMI/I HaxosT MIMPOKOE NMPUMEHEHHE Ha TOKAapHO-BUHTOPE3HBIX CTAaHKaX W aBTOMarTax, HpH
HeGOJIBIINX MApTHsIX JeTaield, 100 B TeX Ciydasx, KOrja Hape3aHue pe3bObl APYTHMH METOaMHU HEleleco00pasHo HIIH HEBO3MOXKHO, HAIIPUME,
Hape3aHue KPYyribIX pe3no.

4. Pes3pboHape3Hble (pe3bl NPUMEHSIOTCS JUIi HAapY)KHOH W BHYTPEHHEH pe3bObl TpameluuIabHOIO M OCTPOYTONBHOTO THIIA.
OTINYUTENBHOM 0COOCHHOCTBIO SIBIISIETCS: BHICOKAsI IPOU3BOIUTEILHOCTD, OJJHAKO HEBBICOKOE KaueCTBO MOIy4aeMOi pe3bObl.

5. Pe3p0OOHape3HbIe TOJOBKU NPUMEHSIOTCS Ul HAPY)KHOM ¥ JUIs BHYTPEHHEH pe3b0, MMEIOT PsiJi MPEUMYILECTB 0COOSHHO MO CPaBHEHHIO C
KpYTJIBIMHU IUIAIIKaMH, HO OHHA HE HAIJIA IIUPOKOIo NPUMEHEHHUSA U3-3a CJIIOKHOCTHU B SKCIUTyaTalllH.

6. PespOonumdoBanue moiaydaer Bce Oonbllee PacIpOCTpaHEHHE HM3-3a BBICOKHX IIOKa3aTelNel, Kak MO TOYHOCTH, TaK M MO KadecTBY
MOBEPXHOCTEH. DTa onepanus NPUMEHSETCS HE TOJIBKO KaK OTIEIOYHas, HO W IS TOMyYeHHsl pe3b0d Ha 3akajeHHbIX aeTansx. lllnudopanbHbie
KPYTH MOTYT OBITh OJJHOBHHTOBOW MJIN MHOTOBHHTOBOH (DOPMEL.

7. HakarsiBanue pe3pObl ponrkamu M miamkamu. ®opmMoodpazoBaHue pe3bObI OCYIIECTBIACTCS 3a CUET INIACTHYHON JiehopMalii MeTallia.
HoBbim MCTOOOM pesr;60Hape3aHI/I$1 SIBJIETCS CKOPOCTHOE HapE3aHUE p63B6LI C IOMOMIBIO BPAIIAIONIUXCS T'OJIOBOK, HAPE3aHUE OCYILICCTBIISACTCS
CTaJIbHBIMHU PEe3LaMH U3 TBEPBIX CIUIABOB. DTOT METOJ{ BBICOKOMPOU3BOJUTEINBHBIN, eTacT 0C000 YUCTYIO MOBEPXHOCTh ONM3KYIO K IUTH(OBAHHOM.

MeT4uKHN NPEeJCTaBISIOT cO00i HHCTPYMEHT Ul Hape3aHus pe3b0 B oTBepcTHn. [Iponecc HapesaHHs MPOUCXOTHUT NPH JBYX OTHOCHTENBHBIX
JBHIKCHUAX. HOCTyHaTCJILHOC JABHKCHUC HMHCTPYMEHTA W Bpallaromieecs ABHKCHUE MHCTPYMCHTA WM AC€Talu. B 3aBucumoctH oTr Hape3aHus
METYUKH JAENATCS Ha: pPy4HbIE, IacyHble, MAIIMHHO-PYYHbIC, IUIAIICYHBIC M MATOYHBIC, COOpHBIC M CIelHalbHbIC. PyuyHbIC METYMKH OOBIYHO
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U3rOTaB/IMBAIOT KOMILUIGKTAMH, COCTOSIIMMH U3 2-X WM 3-X METYMKOB. Bce METYMKM MMEIOT pa3liMYHbIC IMAMETpPhl, IPHYEM peasbHbIi NpodHiIb
UMeeT YHCTOBOM MeT4HK. PydHbIe METUHKH [0 BHAY HApE3aHHOH pe3bObl pa3fessioTcs Ha 4 TUIA: IJI1 Hape3aHUs METPUIECKOH pe3bObl, TI0HMOBO,
TpyOHO#H pe3bOBI, NPAMOYTONBHOIN M TpamenenaanbHoi. IlepBble 2 Tnma CTaHIAPTU30BaHBI, a JPYTHEe HE CTAHAAPTU30BaHBI. |'acyHbIE METUHKH
OBIBAIOT 4-X THIIOB:

1. ¢ KOpPOTKHM XBOCTOBHUKOM
2. C JUIMHHBIM XBOCTOBHKOM
3. JJMHHbIC XBOCTOBHMKH MallIHHBIC
4.  C U30THYTBHIM XBOCTOBHKOM.
K rac4HbIM C KOPOTKMM XBOCTOBUKOM OTHOCSITCS TaKH€, Y KOTOPBIX OTHOLICHHE paboueil THHBI K O0LIeH ITHHE COCTABIIIET;
I
—=045
z

Z[Jlﬂ METYHMKOB C JJIMHHBIM XBOCTOBHUKOM;

l30.45
z

T'acuHbIe METYHKH C KOPOTKHM XBOCTOBHKOM HaxXOJST NPHMEHEHHE Ha 3aBOJAaX M3TOTOBHTEISIX TaeK HA TOKAPHBIX CTAHKAaX JIHOO BPYUHYIO.
l'acyHBle METYMKH C JJIMHHBIMH XBOCTOBHKAMHU HPHMEHSIOT Ha MHOTOLINHMHJENBHBIX CTAaHKAX, HA KOTOPHIX raifka HaBHHYHMBAeTCsS Ha KOHeI]
XBOCTOBHKA U X JIETAIOT C JUIMHHBIM XBOCTOBHKOM.

MeTuHKH ¢ U30THYTHIM XBOCTOBHKOM IIPUMEHSIOT AJI1 Hape3aHHUs pe3b0d Ha CHEIHaNbHBIX raiikoHape3HBIX aBTOMarax. ['afiku momaroTcs K
3a00pHOH YaCTH MeTYHKa JUI IIOoceAytonero Hapesanus. [Tocie 4ero cXoasT K H30THYTOMY XBOCTOBHKY.

PyuHble METUMKH NPUMEHSIOTCS JUIS HOJMYYEHUS MEIKUX pPe3b0. MalliHHBIM ITyTeM Hape3aroT pe3bObl BCEX pasMepoB, a BPYYHYIO TOJBKO C
IIaroM J0 TPEX MUJUTUMETPOB BKIFOUHTENHHO.

[TnanrevHsle 1 MATOYHBIC METUYUKH CIIYKaT JUIs1 Hape3aHUs pe3bObl B KPYIJIbIX pe3bOOHapesHbIX IUamKkax. [lmameunsiii METYHK HPOH3BOIUT
NIPEIBapUTENBbHOE Hape3aHUEe Pe3bObl, a JUIsl MOJTYyYEHHUs] COBEPILEHHO MPABHIBHON M YUCTOI pe3bObl MpUMeHseTcst MaTouHbli. OH 32 OJJMH MPOXO0J]
obecnieunBaer 0,9t rimyOuHsl pe3pObl. Marounslii cHumaet 0,1t, mpu 3TOM MaTOYHBI METYMK UMEET 0OJiee MEJIKHE KaHABKH M YacTO OHU JIETAt0TCS
BUHTOBBIMIL.

COOpHBIE METYUKU MOTYT OBbITh 3-X BUIOB:

1. perymupyemsle

2. HeperyImpyemble

3. CaMOBBIKIIIOYAKOLIUECS

VY HeperynmmpyeMbIX METUYHKOB PEXYIIHE OJJICMEHTHl H3TOTABIMBAIOT M3 OBICTPOPEXYIIEH CTald, KOTOPbIE KPEMAT MEXaHWYeCKH WIIN
IPUBApPHBAIOT K KOPITYCY METUYMKA M3 KOHCTPYKIIMOHHOH CTalH. PerymipyeMble METYNKH NPUMEHSIOTCS UL HApe3aHus pe3b0 OOJIBIIOro JuamMerpa,
npudeM Oiarozapsi KOHCTPYKLHH MOXHO perynupoBaTh. CaMOBBIKIIOYAIONIMECS METYMKH M3TOTAaBIUBAIOT B BHIE PE3bOOHAPE3HBIX TI'OJIOBOK
pa3MepoM B 3aBHCHMOCTH T JMaMeTpa Hape3aeMoi pe3bObl. OHM OTIMYAIOTCS OCOOEGHHOCTBIO: ITOCNIC OKOHYAaHWS Hape3aHWs pe3bObl IUIAlIK{
Pa3OBUTAIOT X METYUKH BEIBOISAT U3 OTBEPCTHS IIOCTYIIATEIEHO.

Merunk-iporspkka. OH  IpenyokeH TOKapeM-HOBAaTOpoM — JIaHWJIOBBIM. OTOT HHCTPYMEHT IIpeJHa3Hau4eH JUII MHOT03aXOIHBIX
TpanenenJalbHbIX ¥ MeTpHIecKuX pe3p0. OCHOBHOI OCOOCHHOCTBIO SBISIETCS PACIIONOKEHHE XBOCTOBHKA BIIEPEH PeXyIlel JyacTH. BrmonHenue
3a00pHOI YacTH IO BCe JUIMHE METYHKa ¢ HeOOJNBIIONH KOHYCHOIl 4acThio. Y 3TOro MHCTpyMEHTa OOBIYHBIN METOJ Hape3aHUs 3aMeHEeH METOIOM
npoTAruBanus. IIpuMeHeHHMEe TakMX METYMKOB 3HAYUTENIBHO COKpallaeT KOJIMYEeCTBO METYMKOB B KomiulekTe. lccrnemoBaHHs HOKa3alld, 4TO
IPUMEHEeHNEe TaKHX METYHKOB IIPU HApe3aHHH MHOT03aXOIHEIX Pe3b0 IMOBBIIIAET IPOU3BOAUTENBHOCTE 10 15 pa3 mpu BEICOKOM KayecTBE Pe3bObl.

ITnamkn

INpenHa3HaYeHbI AT HAPE3aHUs HAPYKHBIX Pe3b0, Kak BPYYHYIO TaK M Ha CTAaHKaX. B 3aBUCHMOCTH OT KOHCTPYKTHUBHBIX ()OPM M IPUMCHEHHS
TUTAIIKH JIAT Ha 2 TPYIIIBL:

1. kpyrisle

2.  pasmBHXKHBIC

Kpyrible ObIBaIOT: LeNbHBIE, MPOPE3HbIe W TpyO4aThie. Kpyrible NpUMEHSIOT Ul Hape3aHus IIMHAPHYECKHX M KOHHYECKHX pe3bd Ha
TOKapHBIX , PEBOJIbBEPHBIX CTaHKaX M aBToMaTaxX. OHU 00eCIIeunBaroT MOTyIeHHe JOCTATOYHO YHCTOH pe3b0Bbl, HO OBICTPO M3HAmMBaroTcs. LlensHble
IUTAIIKY [I0 Mepe H3HAMIMBAHUS MOTYT IPEBPAIAThCs B IIPOPE3HBIE.

KauecTtBo pe3n0bI Hape3aHHOH TPOPE3HBIMI, HEBBICOKUH, TaK KaK JHAMETPHI He HCKaXKAIOTCSL.

Kpyrible miamky s Hape3aHHs: KOHHYECKOH pe3bObl cTaHAapTH30BaHBL. OHU HE OTIMYAIOTCS II0 BHENIHEMY BHAY OT IUTAIIeK JUIs
LUIMHIPHIECKOH pe3bObl, HO BBICOTA ILIAIIEK 3aBUCHUT OT BHJA HApe3aeMOi pe3bObl.

TpyOuaThle IUIAIIKY, NPEACTABISIOT COO0I MITHHAPHIECKYIO TPYOy, Ha KOTOPYIO HAaJEBalOT KOJIBIIO, C IIOMOIIBIO KOTOPOTO KaTHOPYIOT
pe3b0y, IUIs Hape3aHHs pe3bObl TpyOUaThie INTAIIKH IIPAMEHSIOTCS.

Pa3aBrKHBIE IUIAIIKKA COCTOST U3 2-X TTOJIOBUHOK, YTO MO3BOJISIET HApe3aTh pe3b0y 0e3 mpeiBapuTenbHO 00pabOTKH 3arOTOBKH.

Pe3pO0Hape3HbIe TOTOBKH JUIsl HAPYKHOH PE3bOBI
CaMopacKpBIBaloIIHecs: pe3bOOBBIE TOIOBKU SIBJISIOTCS OoJiee COBEPIICHHBIM MHCTPYMEHTOB JUISI HAape3aHWsl pe3bObl 110 CPaBHEHHIO C
riamkamMu. OHU UMEIOT OOJIBIIYIO MPOM3BOAUTENBHOCTh. B pe3bOOoHape3HbIX roJIOBKax IPeOCHKH 10 OKOHYAaHWIO Hape3aHUsi pe3bObl OTXOISIT OT
JIeTald, 3TO MO3BOJIIET BO3BPAIIATh TOJOBKH B HCXOJHOE HMOJIOXKEHHE O€3 peBEepCHPOBAHUS 3aOTOBKH, YTO COKpAIAeT BPeMsl XOJIOCTOTO XOAa.
Paznuyator 2 Buja:
1. panuanbHble
2.  TaHTeHINIbHBIC

Puc. 24. Cxema paboTsl pe3bOOHape3HON IPOCHKH

PanmanbpHble TOAPA3ENAIOTCS HA:

1) rpeOeHKH C MPSAMOJIMHEITHOH 3a1HeH MOBEPXHOCTEIO,

2) C KPUBOJIMHEHHOIT 3a/THEH TTOBEPXHOCTHIO.

Ilpn HacTpoiike pajuanbHbIe TPeOSHKHU CIIBUTAIOTCS 110 PANyCy, @ TaK K€ CMEIAI0TCA 110 KacaTeIbHON K Hape3aeMoil IeTau.

I'onoBkM pa3nuyaroT Tak ke 1Mo (opMe TpeOEHOK. DTO TONOBKH C MPH3MATHYECKMMH WM KPYTIIBIMH TpeOCHKaMH PajHallbHOTO THIIA.
I'pebenku ycTaHaBIMBaIOTCS Ha 4 000pOTa OTHOCHTENBHO APYT Apyra.. boibliee mpHMeHEHHE HMEIOT TOIOBKU C PaJUalbHBIMU IPEOCHKAMHU, TaK
KaK OHH JOIYCKaOT OOJIBIIOE KOJMYECTBO NIEPETOUEK U 00ECIICUUBAIOT OBICTPOE M TOYHOE PETYJIMPOBAHKE HA pa3Mep Pe3bObI.

Pe3p00oHape3HbIC TONOBKH C PaAHAIbHBIMK KPYTJIBIMHU ILIAIIKAMH
Pe3pbonape3Hble TONOBKU € PagMaIbHBIMU KPYIIBIMHU IUIANIKAMU MOTYT OBITh BPANIAIONIMMHCS M CTAlIOHAPHBIMH, TEMY U APYTUMH
MOXKHO Hape3aTb pe3pObI ¢ marom 4 — 90mM. Bpamaromuecs ronosku tuna 1KA,...,6KA npenHa3HaueHs! 1Uisi Hape3aHHs pe3bObl HAa CBEPIMIBHBIX
CTaHKaxX M CIICIHAJbHBIX aBTOMAaTaX. YCTaHOBKY I'peOCHOK Ha Yrols MoabeMa Hape3aeMol pe3bObl MPOM3BOMAT 3a CHET HUTM(OBAIBHOIO Kyjauka,
Ka)KIyIo rpeOeHKy P YCTaHOBKE Ha TOJIOBKY CMEMIAIOT OTHOCHUTENIBHO APYT APYra B OCEBOM HAIIPaBICHHU.
BuxpeBoii MeTos Hape3aHus pe3bObl
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Meroa BUXPEBOTO WIIM CKOPOCTHOTO Hape3aHHs Pe3bObl, BPALIAIOIIMMCS PE3LOM OCYIIECTBIISIETCS C TOMOILIBIO OBICTPOXOAHOW TOJIOBKH,
YCTaHOBIICHHOU Ha CYMIIOPTE TOKaPHO-BUHTOPE3HOTO CTaHKA. [Ipu 9TOM IMPOMCXOJHUT MPOIece MPEPHIBICTOrO PE3aHus ¢ O0MIbIIoH ckopocThio. Takoe
Hape3aHue pe3bObl MOXKET OBITh OCYIIIECTBIEHO 2-51 CIIOCOOaMU:

1.  crocob BHYTpEHHETo KacaHMs, KOTr/ia Hape3aeMas JeTallb HAXOJUTCS BHYTPH TPACKTOPHH Pe3lia, 3TO JOCTUTAETCs CMELIEHHEM OCH pe3la,
10 OTHOILIEHHUIO K OCH JIeTalu;

2. croco0 BHEIIHEro KacaHus, KOr/a JeTallb HaXOAUTCs BHE TPACKTOPUH pe3lia.

Puc. 25. Cxema BHXpEBOTO METO/Ia Hape3aHHs Pe3bObI

IepBsiii crioco6 sty4nre. IPpGHeKTHBHOCTH 9TOr0 MeToza B 2.5 — 3 pasa BbIllIe [0 CPABHEHHIO C OOBIYHBIM pe3b0oHape3anueM. it CKOpOoCTHOrO
pe3bOoHape3aHust MOTYT OBITh MOTYT OBITh HCIOJIb30BaHbI JTIOOBIC TOKAPHBIE CTAHKU HMEIOIIHMX BO3MOXKHOCTS BpaleHus co ckopocTsio V=100...450
00/MHH. 3ar0TOBKa BpaIaeTCcsi CO CKOPOCTHIO 6...40 006/MHH (3TO ABIDKEHHE [I0/1a4) TOJIOBKA UMEET U IOCTYIATENIbHBIC TePeMeIIeHHs PaBHBIC MIary
Hape3aeMoil pe3bObl 3a BpeMsi OJHOro obopoTa 3aroToBkH. HampapieHue BpalieHUs TOJIOBKH OOBIYHO HMPOTHBOIIOJIOXKHOE, HO MOTYT M COBIIAJIaTh.
Hape3zanue pe3bObl IPOUCXOAUT 3a | Ipoxoxa. Y papHbIE HArpy3KH HE OCOOCHHO OCYIIECTBISIOTCS. UHCIIO pe3loB y TaKUX TOJIOBOK IPHHAMAETCS OT
2 nmo 12. Ilpu Hape3aHMH ONHO3AaXOJHBIX Pe3b0, BCE PE3Nbl yCTAHABIMBAIOTCS B OAHOH IUIOCKOCTH. IIpn Hape3aHHHM MHOTO3aXOIHBIX pe3b0 B
HECKOJIPKHX IUIOCKOCTSAX B 3aBUCHMOCTH OT 4YHCIa 3aX010B. CKOPOCTHOE Hape3aHHe pe3bObl 00ecreynBacT BBICOKYIO TOYHOCTb a LIEPOXOBATOCTh
MOBEPXHOCTH OJM3Ka K NUTH(OBAHHOM.

Pe3nboBble (pesst

Pe3b00BbIE (pe3bl BCTpeyaroTcs JBYX TUIIOB:

1. 1aucKoBEIE

2. IWIMHApUYECKHE WU rpedeHdaThIe

®dopma 3y0beB Kak y AMUCKOBBIX TAaK M y IPeOCHYATBIX COOTBETCTBYET MPOMIUII0 Hape3aeMoil pe3bObl. JlucKoBbie (pe3bl MPUMEHSIOT st
Hape3aHus KPYNHBIX pe3bd (HapyXHBIX), rpebeHuaTsie (Gpe3sl NIPUMEHSIOT UL HCIIONB30BaHMS MENKHX (pe3 Kak HapyKHBIX, TAK U BHYTPEHHUX
rpebeHuaTsx. Ope3sl MOTyT OBITH XBOCTOBBIC MITH HacagHbIe. XBOCTOBYIO (hpe3y MPHUMEHSIOT I Hape3aHHsl BHYTPEHHEH pe3bOsl.

HapyxHble nuaMeTpbl rpebeHYaThiX (pe3 3aBUCAT OT BBICOTHI HPOQHIA Pe3bObl OT AMAMETpa OKPY)KHOCTH M METOJa KPEIUICHHS.
IIpumensitor nuamerps! 45 — 70Mm, AuameTpsl otBepcTHs 16 — 32MMm.

I'pebenuatsie (pe3sl H3roTaBIHBa0 JUIMHON He Oonee 100MM. ¢ yBelIHYEHHEM JUIMHBI YCIOXKHSETCS €ro TepMudeckas oOpaborka. [l
Ka)KI0ro KOHKPETHOTO Citydast AnHa Gpessl O6ojplie Ha 2 — 3 BUTKA, YeM JUIMHA HApYXKHOI pe3pObl. B kauecTBe HOpMaIM3aluy MPHHSTHL JUTHHBL 15
— 90 MM 4epe3 KaKAble 5 MM. YHCIIO 3yObeB BBIOMPAETCS] TAKUM ITyTeM, YTO OBl B 3aIlCIUICHHU C 3aTOTOBKOM HAaXOAWIOCH HE MEHee JBYX 3yObeB C
Henplo obecriedeHus paBHOMepHOro ¢pesepoBanus. s obecreueHNs BBIXOJa pe3lla M3 3aTHUIOBAHMS YroJl BIAJWHBI JENAeTCsl 3HAYUTENIHHO
Oouiblie, yeM oOBIYHBIX (pe3 B npenenax 45°.

Hapy»xHBIil TnaMeTp TUCKOBBIX (ppe3 MPUHIMAeTCsl B 3aBUCHMOCTH OT pa3MepOB Hape3aHHOH pe3bObl M KOHCTPYKIHH Pe3b0odpe3epHoro
cranka. OOBIYHO OCH OBIBAIOT ¢ CHMMETPHUYHBIM IpodmireM win HeT. Ilpu cuMMerpuyHOM mpoduiie: sl yMEHbIICHHs IuaMerpa ¢pes, ee
YCTaHABJIMBAIOT HOJ] YIJIOM H IPO(GUIb HE CHMMETPHYCH, 3TO yMEHbIIIAeT ux Auamerp. CTaHAapTHO AUCKOBBIC (hpe3bl H3rOTABIUBAIOT: JUaMeTPOB 60
— 180 MM ¢ muamerpom otBepetust 20 — 60mMM u TonmuHoi 10 — 40Mm

JluckoBble (pesbl 3aThuryroTcs. Umceno 3yObeB BBIOMpaeTcsi M3 YCIOBHS paBHOMEpHOCTH (pesepoBaHus. Urto Obl B Iporecce pabOTH B
3aleMyIeHNH HaXOAMIIUCh HE MEHbIIIE 2-X 3yObeB.

WHCTpyMEHTSI A1 HaKaThIBaHUS Pe3b0

HaxaTbiBanne pe3p0 10 CpPaBHEHHIO C APYTHMH MeToJaMH olecrednBaeT Ooyiee BBICOKYIO HPOM3BOAUTEIHHOCTH Pe3b000Opa3oBaHU.
JIOCTOMHCTBa BO MHOTHX CIIy4asiX TOYHOCTh Hape3aHHOH pe3bObl M BBICOKOE KauecTBO 00paboTaHHOH moBepxHOcTH. HaxaTbiBaHue pe3bObl
OCYILECTBIACTCS Ha pe3bOOHAKATHBIX CTAHKAX, KOTOPBIE MO BUAY IPUMEHSIOT HAKATHOX HHCTPYMEHT CIICAYIOLIUX TUIIOB:

1. ¢ mIOCKUMH Pe3bOOBBIMH IUTAIIKAMH;

2. ¢ KpyIVIBIMH Pe3bOOBBIMH;

3. ¢ KpYIJIBIM Pe3b0OBBIM POJIUKOM H JYTOBOMW ILIACTHHOIL.

Tema 2.8 AGpa3uBHbIe U aTMa3Hble HHCTPYMEHTHI (JieKuus-Iuckyccus — 1 yac.)

K a0pa3uBHBIM HHCTPYMEHTaM OTHOCSTCS HUIN(OBAJIbHBIC KPYIH, TOIOBKH, OPYCKH, y KOTOPBIX PEXYIIHMMH 3JIEMEHTAMH SIBIIIOTCS 3epHA
abpasuBHOro Marepuaia. lllnndoanbHbie KPYTrH NPEACTAaBISIOT COO0H MOPHCTOE TENO, COCTOAIEE U3 aOpa3sHUBHBIX 3ePEH, CBA3AHHBIX JPYT C APYrOM
LIEMEHTHPYIONINM COCTaBOM (CBsI3KOI). AOpa3HBHEIE 3epHA SBIIIOTCS PE3LaMy, CHUMAIOIINMHU B IIporiecce 00paboTKH CTPYKKY ¢ 00pabaTeiBaeMoro
m3aenus. lnundosanbHble KPyru Kak pexyIiiii HHCTPYMEHT UMEIOT [0 CPABHEHHIO C APYTUMH HHCTPYMEHTAMH PSZ IPEHMYIIECTB!

1. Onu o6GecreynBarOT BHICOKYIO TOYHOCTh M MaJIyIO IEPOXOBATOCTH MTOBEPXHOCTH.

2. VIMeroT BBICOKYIO TBEP/IOCTh aOPa3HBHEIX 3€PEH, MTO3BOJISIONINX 00padaThiBaTh MaTepHa JIF0OO0i TBEPIOCTH, a TAKKE 3aKAICHHBIX CTalEH.

3. lllnudoBanbHbIe KPYTH 00J1aIal0T CBOHCTBOM CaMO3aTa4MBaHNUs, T.€. B IPOLIECCE Pe3aHHs BOCCTAHABINBAIOT PEXKYIIHE CBOHCTBRA.

HInudoBanbHeIe KPYTH XapaKTEPU3YIOTCS:

1) ponom aGpasuBHOro MaTepuaa;

2)  3epHHCTOCTBHIO;

3)  poaOM CBSI3KH;

4)  crpykrypoii;

5)  ¢dopmoii u pasmepamu.

Bce abpasuBHbIE MaTepHaIbl MOAPA3ACIAIOT HAa €CTECTBEHHBIC M HCKYcCTBEHHbIC. K €CTECTBEHHBIM OTHOCAT HaX[aK, KBapiekopyHa. K
HCKYCCTBEHHBIM OTHOCSITCS 3JIEKTPOKOPYH/]I, MOHOKOPYH/I, KapOn KpeMHusl, kapouz 6opa.

EctecTBenHbIe abpa3iBHEIE MaTepHaIbl 00JIaIal0T HEOAHOPOIHOCTRIO U COJIEPKAT MPUMECH U U3TOTAaBIMBAIOTCS JUIS IOMAITHUX HYX (TOUYHTh
HOXH, KOCBI).

HckyccTBeHHBIE a0pa3UBHBIE MAaTEPUAIIBI IPH M3TOTOBJICHHUH IUTH(OBAIBHBIX KPYTOB — ITHPOKOE IPUMEHEHNE 3JIEKTPOKOPYH/IBI. Bimuasistor
B 9JIeKTprueckux nevax npu T=2000...2050 rpagycos usAl,Os. B 3aBucumoctn o1 % Al,O3951eKTpOKOPYH/IBI HOAPA3ACIISIOTCS:

1. DnextpokopyHn HopMaibHEI ¢ comepxanneM AlO; 89-91%. Mapku: 12A, 13A, 14A, 15A, 16A.

2. DnekrpokopyHn Genbiii ¢ copepxkanneM AlO; 10 97% Mapku: 23A, 24A, 25A, (22A).

IMocnenHee BpeMs HOSBHIINCH JIEKTPOKOPYH/IBI JISTHPOBAHHbIE PA3IMYHBIMH MPHCAAKaMH: DIEKTPOKOPYHIIHI XPOMUCTBIH ¥ JIEKTPOKOPYH/
TUTAHUCTBIN.

3. MoHOKOpYHA HpemIokeH 33epHa MOHOKOPYHIA COCTOAT M3 OTAENBHBIX KPHUCTAIUIOB HIIM MX OCKOJIKOB (OHM HMMEIOT 3HAYMTENIbHOE
KOJIMYECTBOBO PEXYIIMX KpoMOK). [IpumMensiercs ¢ 3epHUcTOCTBIO He BhIe 60. O6o3Havaercs 4A(M). Mapku: 43A, 44A, 45A.

4. Kapbun kpeMHHs (kapOOpyHN) IOIy4aloT B anekrpornedax mpu T=1800...1850 rpagycoB u3 MaTepuanoB, 60raThIx KpeMHHEM (KBapIEeBBII
MECOK WIIM KENTBIH KBapll), a TAK)KE MaTEpPUAIOB C BBICOKHM COJECP)KAaHHEM KOKCA. B 3aBHCHMOCTH OT NpPOLEHTHOTO COJACPXKAHMS Pa3IH4aroT 2
OCHOBHBIX BHJ[a 9TOr0o Marepuaia: 1) kapOua KpeMHuUs 3eJIeHblii ¢ coaepkanueM 97% kapbuna kpemuus (SiC). O6oznauaercst 6C (K3). Mapku: 62C,
63C, 64C; 2) xapOun KpeMHUS YepHBIH (TEMHOCHHETO, YePHOTO IIBETa) ¢ coAepkaHueM Kapouna kpeMuus 10 95%. O6osnavaercst SC (KU). Mapxu:
53C, 54C, 55C.
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Kapbun kpemMHus 3eeHslit 001a1aeT GoIbIIoil TBEpIOCThIO, HO MEHbIIEeH BA3kocThIo. KapOun 6opa momy4aroT npy miaBke 60pHOI KHCIOTBI 1
kokca. I[Ipu TpaBneHu# 3epHa HOYYaIOTCS OYCHb MEIKUMHU U IPUMEHSCTCS 3TOT MAaTepHa U H3TOTOBICHHS MHKPOIIOPOIIKOB.

bopcunikokapOu MOTy4aroT IyTeM BOCCTAHOBUTEIILHOMN TIABKH B ITe4aX CMEeCH OOPHOMN KMCIOTHI, ecka U yris. lllmdyromas cioco6HocTh
BbILIIE YeM KapOua Oopa.

DNeKTpOKOPYH], HOPMAbHBIA MPHMEHSETCs Il 00pabOTKH MaTEpPHAIOB C BBEICOKHM COIPOTHBICHHEM HA Pa3phbIB: CTAIH, KOBKOTO UyryHa,
OpOH3bI, CEPOro YyryHa, aTIOMUHMS U T.A. DIEKTPOKOPYH[ OeNblii MOKET ObITh MPHMEHEH 11 00pabOTKH TeX e MaTepUaloB; B CBSI3H C BBHICOKON
CTOMMOCTBIO €r0 IPUMEHSIIOT JJIs OTBETCTBEHHBIX oneparuii (LudoBaHue pe3bobl, 3y0bst, CynepOUHHULI, XOHHHIOBAHHE).

KapOun kpeMHUS 3eTIeHbIH IPUMEHeTCs Ul 00paOOTKU TBEPbIX CIIABOB.

KapOunx xpeMHHsT YepHBIil IPUMEHSIETCsT [UTsl 00pabOTKH XPYIMKUX MATEPHAIOB C MaJbIM CONPOTUBIICHHEM Ha pa3pbiB (JIATYHb, ME/ib, OPOH3a).
Kap6ua xpeMHHS B HEKOTOPBIX CIIy4asiX MPUMEHACTCS 1Sl PaBKH LIUIN(OBaIbHBIX KPYTrOB.

MOHOKOPYHJ IPHMEHSETCs! IIPH 3aTOYKE HHCTPYMEHTA, I IUTH(OBAHNS IIeeK KOJIeHYaThIX BAJIOB, T.K. HO3BOJIET HOMyJaTh HIEPOXOBATOCTb.

Kap6uz 6opa npuMeHsieTcs 1 H3roTOBJICHUS OPOLIKOBBIX 11aCT, JUIS IOBOJKU TBEPIOCIUIABHOTO HHCTPYMEHTA.

DIEKTPOKOPYH XPOMUCTbIH M TUTAHUCTBIN IPUMEHSIOT B TEX K€ CJIy4asX 4TO U HOpMaJbHbINA. Y HUX OoJiee BBICOKAst CTOHKOCTb.

3epHUCTOCTD

AOpa3uBHBIE MaTepUaIbl 110 KPYITHOCTHU 3€PHA M10IPA3EIISAIOT:

1) wwmdosansHoe 3epHO ¢ 200...16 ~ 2000 MKM;

2) mumudoBansHbIe MOpowky ¢ 12...3 ~ 160 Mxm;

3) mukponopouku M40...M14;

4)  tonkue mukpornopouku M10...M5.

3epuuctocts pernamentupyercss 'OCTom. Ne 3epHa U mumH¢OBaIbHBIX MOPOMIKOB OHNPEIENACTCS METONOM 2-X CMEKHBIX HMpENeNbHBIX CHT,
CHaOXKEHHBIX KBaJpaT. 3epHa, HPOXOIAIIHIE Yepe3 OAHO CHTO, HO OCTAOIIMECs Ha APYroM, Ooee MeJIKOM, 0003Ha4al0T HOMEPOM IiepBoro cura. 13-
3a KoJIeOaHHsl JIMHEIHBIX Pa3MEpOB 3€PHA, a TAK)KEe HETOUHOCTH M3TOTOBJICHHS CUTA, B Kpyrax JomyckaroT 10 20% kpynHoro 3epHa u 10 30% Goiee
MENKOro 3epHa. N 3epHa JUII MHKPOIIOPOLIKOB U TOHKHX MHKPOIIOPOLIKOB yCTaHABIMBAIOT MUKPOCKOIMYECKHM MeToJoM. B 3aBucumMoctu ot %
COJIepKaHHUsl OCHOBHOM ()pakuum npu COOJIOACHHUM HOPM MO OCTalbHBIM (pakiysiM Ne 3epHHCTOCTH JONOJHSAETCS COOTBETCTBEHHO OYKBEHHBIM
ungexcoM: B, I (55% (2000mxm)); H (45%); 1 (41% (2000MKM)).

BEIOOp 3epHHCTOCTH 3aBHCHT OT BHIA TOYHOCTH M KadecTBa 00OpaboTKu. J[si Kpyrioro mpeaBapHTENbHOro NUTH(OBaHUS BBIOHpaeTcs B
npenenax 40...50. ng oxonuarensHoro mumdosanust 10...25. J{ng BHyTpeHHero numdosanus 16...40. IlpudyeM ¢ yMeHBIICHHEM IHaMeTpa
OTBEPCTHS 3ePHO JODKHO ObITh Menbye. i miockoro npeasaputensHoro nutudosanus 80...160. s okonuarensHoro uumdosanus 16...40. Otu
PEKOMEH/IaUK  SIBISIIOTCS OPHEHTHPOBOYHBIMH. Ne 3epHa INPHUXOAWTCS BHIOUMpATh OKCIICPHMEHTAIBHBIM IIyTeM B 3aBHCHMOCTH OT CBOICTB
00pabaThIBAEMOro MatepHaia, peXKMMOB 00pabOTKH U T.JI.

CBsi3Ka Kpyra

KauectBO M OKOHOMHUYHOCTH PabOTHl HUIM(OBATEHOTO Kpyra 3aBHCAT OT IPABHIGHO BBHIOPAHHOH CBSI3KH. [l M3TOTOBIEHHS KPYroB
HPUMEHSIOT 2 TPYIIIIBEI CBS30K:

1. Heopranuueckas. K Helt OTHOCSTCS: MarHe3uajibHble, CHIIMKaTOBbIE, KEPAMUYECKHUE.

2. Marse3nainbHas CBsI3Ka: OaKeIUTOBas ¥ BYJIKAaHUTOBASL.

JJIs1 MaTOOTBETCTBEHHBIX KPYTrOB M3 Ha)kIaKa M €CTECTBEHHOr0 KOpyHIa. COCTONUT U3 MarHe3nUTa M XPOCTUTOTO MarHus

3. CunmkaToBasi CBSA3KA COCTOUT M3 CMECHU TJIMHBI, KPEMHHEBOH MBUTH U XKUAKOTO CTEKJIA. DTa CBsA3Ka 00agaeT JOCTATOYHOH MPOYHOCTBIO,
0JTHAKO IUIOXO CLEIUISIETCs ¢ 3epHaMu abpazuBHoro marepuaia. (O6o3HaueHue - O).

1. Kepamuueckue CBS3KH COAEpIKaT MOJIEBOHM INNAT M KBapLEBYIO INMHY. biaromaps cBoell yHHBEpPCAIBHOCTH SIBISETCS OCHOBHOM JUIS
U3rOTOBJICHUS IUIM(OBAIBHBIX KpyroB. [1o BOJOYNOPHOCTH, OTHEYIIOPHOCTH M XUMUYECKON CTOMKOCTH OHA MPEBOCXOJUT BCE CBS3KH. M3-3a Masoit
YIPYrocTH M OOJBIION XPYNKOCTH KepaMHUecKas CBs3Ka HE JONyCKaeT HM3TOTOBJIICHWE TOHKMX KpyroB. Kpyrm Ha kepaMudeckoil cBs3ke He
obecreunBarOT 3epKalbHYI0 TOBEPXHOCTh M3-3a CBOEH XpymkoctH. OHHM TpeOyIOT JUHTENBHYIO TepMOOOPabOTKy, MO3TOMY IHKI HX 00paboTKM
COCTaBIISIET HECKOIIBKO Hegelnb. Bee-taku 70% num@oBaibHEIX KPYroB M3rOTABIMBAIOT HA KEPAMHYECKOIT CBSI3KE.

2. U3 opraHmYecKkHX CBS30K IOJNy4HIIa pacrpocTpaHeHHe OakenuroBas cBs3ka (b), mpencrassromas coboii cMoiy. IlomydatoT u3 ¢genona u
¢dopmammna. K npenmymniectBaM GaKkeIMTOBBIX CBSI30K CJIEIYET OTHECTH:

BBICOKYIO TIPOYHOCTB;

2)  GOMBIIYIO YIPYTOCTB;

3)  NOBBILICHHYIO TEMIIEPATYPHYIO YCTONYHBOCTD 110 CPABHEHHIO C JPYTHMH OPTaHHYIECKHUMHE CBSI3KaMH;

4)  NOBBILIEHHOE TEIMJIO00Pa30BaHMUE B TIPOIECCe NUTH(OBAHNS;

5)  HeGOJIBIIYO [UIMTEIBHOCTD TEXHOJIOTHIECKOTO MPOIIEcca.

Henocrarku:

1) mNOHWKEHHAs CTOMKOCTH MPOMMIIS PEXKYIIEH YaCTH, BHI3BIBAIONIAs OBICTPHINA U3HOC KPYTa;

2) Mauasi IOPUCTOCTb, 3aTPYAHSIONIAs yAAICHHE CTPYXKKH U3 30HBI PE3aHHUSL;

3) moBbINIGHHAS IUIOTHOCTB 110 CPABHEHHUIO C KEPAMHKOIA;

4)  HemoCTaTOYHAs CLUEIUISIEMOCTD CBS3KU C a0pasHBHBIM 36pHOM;

5) mnoumkeHHas orHeynopHocts (pu T=300 rpamycoB CBsi3Ka BBITOpAET).

Ha GakennTOBOH CBSI3KE M3rOTABIMBAIOTCS KPYI'HM NPAKTHIECKH JIFO00H TBEpHOCTH. bakennToBYyIO CBS3KY NPHUMEHSIOT B TeX CIIydasX, Korjaa
KepaMUYeCKHEe KPYrM H3-3a CBOCil MOBBINICHHOW XPYHNKOCTH IPUMEHSTh HelenecooOpasHo (Tuiockas oOaupka, OTpe3Hble paboThI, ILIOCKOE
numdoBaHue U T.A.). borbmias ynpyrocts GakelUTOBOM CBS3KH MO3BOJISIET HCIOIB30BAaTh €€ MNP M3TOTOBJICHHH KPYroB HEOOJBLIOW TOJIIMHBI U
OonpIMX AuaMeTpoB. M3-3a omacHOCTH pa3pyIieHus GaKeIUTOBOI CBA3KH OXJIaXIAIONIas KUIKOCTh He JOJDKHA cojepxkath oonee 1,5 % compl, T.K.
0]] ACHCTBHEM IIETIOYHN CBSA3KA Pa3pyIIaeTCsL.

3. BynkanuroBas cBsizka (B) momydaercs myteM ByJKaHH3aluH kayuyka. OHa obliagaer OoJbIIel yIPYroCThIO 10 CPABHEHHIO ¢ OAKETUTOBOM.
IIpu T=150 rpamycoB cBsi3ka pa3Msrdaercs M 3epHa BJIABIMBAIOTCS B Hee M Kpyr mepectaeT pesarb. Kpyrm ¢ B MMEIOT orpaHMYEeHHBIH Kpyr
tBepmocti. Kpyrn Ha B nmeroT orpaHmdeHHyl0 oOmacTh npuMeHeHHs. IIPUMEHSIOTCS U M3TOTOBJICHHS OTPE3HBIX KPYroB, OECIIEHTPOBOE
HUTH(OBAHKE U JJISI YUCTOBOTO NITH(OBAHMS.

TrepmocTsb kpyra

IMox TBEpPAOCTHIO KPyra MOHMMAETCS CONPOTHBIICHHUE CBS3KH BBIKPAIIMBAHUIO 3epeH abpasuBa MOj ACHCTBHEM YCWIMS pe3aHus. TBepaocTb
3aBUCHUT KaK OT KOJIMYECTBA CBS3KU TaK U OT TEXHOJIOTUYECKOTO MPOIIecca N3rOTOBJICHHS, OT YCHIIMS MIPECCOBAHMS.

J1nist mpaBHIIBHOM paboTHI Kpyra HeoOXOANMO YTOOBI CBsI3KA IO Mepe 3aTYIUICHHS 3epeH He MPEISTCTBOBAIA MX BEIPEIBY U3 Tena kpyra . Ecim
KpyT TOBBIIICHHOH TBEPIOCTH, 3€pHA YACPXKHBAIOTCS, pabodas MOBEPXHOCTh KPyra CIIaXKHBAeTCs, BCE MOPBI B KPyre 3aTHPAIOTCS CBS3KOM U
udyeTcs (MM TOBOPAT KPYT 3aCaXKUBACTCsI). DTO MOXKET NPUBECTH K MPEKPAIICHHIO TIpoLiecca Pe3aHs, pe3KOMY MOBBIILECHHIO TEII000pa30BaHus
B 30HE PE3aHUs ¥ IOBBILICHHOMY YCHJINIO pe3aHus. Takoi Kpyr HOUISKHUT YaCTOM MpaBKe WM 3aMeHe Ha 0oiee MATKHUIL.

B Kpyre MOHMXEHHOII TBEPIOCTH MPEKICBPEMEHHO BBICBOOOXKIAIOTCS €IIle HE MOTEPSIB CBOCH OCTPOTHI M3-3a MOBBIIICHHOTO M3HOCA KPYTa.
Takoi Kpyr IOJDKeH HoJaBeprathesi 4acTod mpaske. [Ipu 0OpaboTke MSATKHX MaTepHanoB 3epHa abpa3uBa Ooiee MEMICHHO TEpSIOT PEXYIIYIo
CIIOCOOHOCTB, TIOITOMY KPYT MOXKET OBITH Oostee TBepAbIM. [l TBEpIoro MaTepuaia u3-3a OBICTPOTo 3aTYIUICHHS 3ePEH KPYT JOJDKEH OBITh MATKHM.
BeIBoa: yeM Msrde MaTepHal, TeM TBEpsKe BEIOUpAeTCs Kpyr 1 Hao60poT.

Jlns ynosnerBoputenbHoro norpediaenus npoussoactso no FOCT3751-47 ycraHoBIEHa IIKaa TBEPAOCTH KPYTOB:

1) MSITKHE KpyTH:

2) CpEIHEMSTKHE:

3) CpeHel TBepAOCTH:;
4) CpezHeTBepIbIe:

5) TBEpIIBIC:
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6) BECbMa TBEp/IbIE:

7) Ype3BEIYAIHO TBEpbIE:

Crenenb TBEPIOCTH a0Pa3UBHOTO HHCTPYMEHTA 0003HAYACTCS HA CAMOM KpyTe.

B HacTosIee BpeMs CYIIECTBYIOT CIIOCOOBI H3MEHEHMS TBEPAOCTH HITU(OBATBHBIX KPYroB 3a cueT (hM3MKO-XHMHYECKoil obpaborku. Kpyrn
UL 9TOro 06pabaThIBAIOT B PAcTBOpPAaX KHUCIOT MM Inenoded. [lomydeHHble pe3ynbTaThl 3aKPEILIAIOT IIyTeM IPONUTKU HNITH(OBATBHEIX KPYTOB B
PacTBOpax CHJIMKATA.

CrpyKTypa Kpyra

JInst coxpaHeHHUs pexymieil criocoOHOCTH NUTH(OBAIBHOTO Kpyra HeoOXOAWMO, YTOOBI B Ipoliecce MIIM(OBAHUS OTASIsIEMasl CTPYXKKa He
3acTpeBaja B Hopax Mexay 3epHaMu. OOBIYHO 4eM OOJIbIlE IPOCTPAHCTBO MEXY 3€PHAMM, TEM JIy4llle yAAISeTCs CTpYKKa npu uumdosanuu. Iloxa
CTPYKTYpOit IUM(OBAIIBHOTO Kpyra HOHMMAETCsl KOJINYECTBEHHOE COOTHOILIEHUE 3ePHAMHU, CBA3KOI U ITOpaMH.

Pa3nuyHas MIOTHOCTH PACIIONOMKEHHS 3€PeH JOCTHIAeTCs H3MEHEHHEM JaBJICHUS IIPH IIPECCOBAHUHU 3arOTOBOK KPYyroB. B mpakTuke mpuHATO
13 3aroroBok kpyra: 0...12. Homep cTpyKkTypbl 0003HauaeT OTHOCUTEIBHOE KOJIMYECTBO 3€PEH, OTHECEHHBIX K €IMHUIIE IOBEPXHOCTH WIN EIUHUIIE
obbema kpyra. Yem MeHbllle HOMEP CTPYKTYpBbI, TEM IUIOTHEE pacIojaraloTcs 3epHa. Pasnmuyaror 3 rpynmsl CTpyKTyp:

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

2) cpenHeii IIOTHO# cTPYKTYpEI (4...6) ¢ oObemMoM 3epHa 50...54%;

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

AOpa3suBHbIE H3/IENHS

K HuM oTHOCAT OpYCKHU VTSl py4IHOI 00pabOTKH, MOPOLIKH, IIKYPKH.

Bpycku H3rotaBnuBarOT pasiHdHbIX cedeHuil. Pasmeps! pernamentupytorces 'OCTom . [Topommky cocTosT U3 MENKUX 3epeH HUTH(OBAIBHOIO
Marepuana. [IpuMeHsIoTCs UL HOJINPOBaHMUS, IPUTHPKH, JOBOAKHU U T.II. pabOT.

3epHUCTOCTh MX 0003HAYAeTCs HOMEPOM B 3aBHCHMOCTU OT HOMepa 3epHa abpasuBa. BbIOMpaiOTCS COOTBETCTBEHHO POAY M XapaKTepy
o6padotku. Illkypku npezacraBisioT coboii Oymary Buje JUIMHHBIX KYCKOB OIIPEJEICHHOrO pa3Mepa C HAHECCHHBIMH HA HMX LIIM(OBAIbHBIMU
3epHaMi. IIkypky IpUMEHSIOTCS JUIS 3a4UCTKH WIIH MOJMPOBAHHS H3Jenuil 1100 BpydHy!o, mubo Ha MamuHax. llIkypku pasnuuaioTcs 1o HoMepam
B 3aBHCHMOCTH OT HOMepa 3epHa. [locieHee Bpemsi IMPOKOE PACIPOCTPaHEHHE HOMYHYMIO NUTH(OBAHHIE Ha CHICLMAIbHBIX CTAHKAX HENPEPbIBHBIMU
JICHTaMHU C OCHOBAHMSIMH, Ha KOTOPbIE HAHECEHBI a0pa3UBHbIE 3¢PHA.

Tema 2.9 Anma3bl H aTMa3Hble HHCTPYMEHTHI (JIeKIusi-guckyceus — 1 gac.)

AnmasHble NUTH(OBAIBHBIE KPYTH MMEIOT 3HAYUTEIBHOE NMPEUMYILIECTBO Hepen ApyruMu. IIpaBuibHOe HUMQOBaHUE aIMa3HBIMU IUIH(OBATBHBIMU
KpyraMH HE TOJBKO YJy4YIIaeT KauecTBO OOpabOTKH, HO B 3HAUMTENLHOW Mepe CHMKACT JOBOJOYHBIC PAbOTHI, 3HAYMTENBHO IIOBBIIAETCS CTOMKOCTH
TBEPOCIUIABHOTO MHCTPYMEHTA. AJIMa3Hble IUIM(OBAIbHBIE KPYTH NPUMEHAIOTCS Ul MUIH(BOBAHHS, 3aTOUKH, JOBOIKH TBEPJIOr0 MHCTPYMEHTA, PA3JIMUHBIX
M3JIETMH U3 TBEPABIX CIUIABOB U JPYrUX BBICOKOTBEP/BIX MATEPHAJIOB: KEPAMHKH, CHHTETHYECKOIO KOPYH/IA, CTEKJIA, Pa3IMYHBIX MOy POBOJHHKOB U T.I.
TBeproCTh aMa3a MPEeBOCXOAUT TBEPAOCTh BCEX aOpa3HBHBIX MaTepHaNoB. TeIIOCTOMKOCTh aMa3a HECKOJIBKO HuKe Apyrux marepuainos. ITpu T=1000
rpajycoB ajMma3 cropaer M npespamiaercsi B rpaduT. AJIMasHble KPYyrM COCTOAT U3 METAJUIMYECKOrO WM IIACTMACCOBOrO KOpIyca M PEeXyIled yacTu
aJIMa30HOCHOTO Kouiblia. POpMOil pacronokeHus peKyliue YyacTu 00ycCiIOBJIEHbl HA3HAUYEHHEM KpYra. AJIMa30HOCHOE KOJIBLO M3rOTABIMBAIOT U3 IOPOLIKOB
€CTECTBEHHOI'0 aJIMa3a U CBA3KH, U HAIIOJIHUTENA. AJIMAa3HbIE KPYI'U XapaKTepU3yIOTCs:

1.dopmoii;

2.CBSI3KOM;

3.3epHHCTOCTHIO AIMA3HOTO TIOPOMIKA;

4. KOHIIEHTpAIMEeH aIMa30B B aIMa30HOCHOM CJIOC.

B mapkupoBKke anMa3HbIX KPYTOB yKa3bIBa€TCs pa3Mep Kpyra, BEC alnMasa, CBA3Ka M T.II.

O6o3Havenue:

ATIIT 150x10x3x32 A16 B1-5030Ne56175

ATIIT — anmasHbIi KPYT IPSIMOT0 IPOQUIIs;

150 — Hapy»HbIit 1HaMeTp;

10 — rommuHa;

3- TOJIIIMHA aIMa30HOCHOTO CJIOS;

32 — muameTp oTBepCTHS;

A16 — anma3 ectecTBeHHblIi, 3epHUCTOCTE Nel6 (AC — aiMa3 CHHTETHYECKHA);

B1 — cBs3ka OakenuToBas nepBas;

50 — KOHLIEHTpaLHs;

30 — oburee koanuecTBO aamMasoB: 30 kapar;

561-75r — HOMep Kpyra.

B Hacrosiiiee BpeMst BBITyCKaeTCs 15 pasinuuHbIX (popM aaMa3HbIX HUTM(OBAIBHBIX KPYToB AHaMeTpoM 3...320 Mm. BeiGop (hopmbl kpyra npou3BoauTCs
¢ y4eroM (opMbl 06padaTHBAEMOr0 Kpyra MM W3JIENHs, a TAKXKE THIIA CTaHKa, HA KOTOPOM NPOM3BOAUTCS 00paborka. JlnamMeTp BoIOUpaeTcsi B 3aBUCHMOCTH
OT TUIA U XapaKTEPUCTUK 00OPYI0BAHUS [Tl TOTO YTOOBI MOTYy4YUTh HEOOXOANMYIO OKPYKHYIO CKOPOCTb.

[IuprHa aaMa3HOI 4acTH BHIOUpAETCst OT KOH(UIypauu aetaiu. s U3roTOBJICHHS alIMa3HbIX HITH(OBAILHBIX KPYrOB B HAILEH CTPaHe IPUMCHSFOTCS
OPraHHYECKHE W METaUTMYECKHe CBS3KH. Kpyru Ha opraHM4eckoil CBsS3Ke MPUMEHSIOTCS JUIsl U3TOTOBJICHHS IUTH(OBAIBHBIX KPYrOB M3 aJIMa3HbIX MOPOIIKOB
3epHUCTOCTBIO 0T A40, AM40. PexoMmeHIyIOTCS Takue KpYrW Ui OKOHYATENbHOW JIOBOAKHM TBEPAOrO HMHCTpyMEHTa. JlomyckaeTcs IOBOAKA CTaeid,
cojepKalMx Kapou Bosb(hpama BCISACTBUE OBICTPOro M3HOCA CBs3KH. Kpyrn Ha OpraHM4ecKoil OCHOBE HE JOJITOBEYHBI. Kpyru Ha METalIM4ecKol CBS3Ke
UCIIOJIB3YIOTCS ISl pabOT cO CHATHEM 0O0JbIIOro ciiost MaTeprana. OHM M3rOTaBIMBAIOTCS M3 aIMa30B OOJBIIOH 3EPHUCTOCTU M OOJBIIMM HOMEPOM 3EpHA.
TIpuMeHsIIoTCs 171 3aTOUKH TBEPAOTO HHCTPYMEHTA U APYTHX BHICOKOTBEP/IbIX MATEPHAIIOB.

AnMa3sHble KPYTH HM3rOTaBIMBAIOTCS M3 AIMa3HBIX MOPOIIKOB CHHTETHYECKOIl MM €CTeCTBEHHOH 3epHHCTOCTBIO Mo ['OCT9206-59. HaubGosbimas
3epuucrocts A50 (ot 500 10 650 Mxm). Menkue mukpornopouikn AM1, ACMI (pasmep | MKM B cpeiHeM). 3epHUCTOCTh aIMa3HbIX OPOIIKOB PEKOMEH/YETCs
BBIOMPATH B 3aBUCHMOCTH OT TPEOOBAHUH LIEPOXOBATOCTU MOBEPXHOCTU. DPPEKTHBHOCT PabOTHI AIMA3HBIX KPYIOB 3aBHCUT OT KOHLEHTPALMH aJMa30B, T.C.
OT KOJIMYECTBA AJIMa30B, COAEPXKAIMUXCSA B 1 aIMa30HOCHOTO CII0s.

AnmMasHble KPYrM M3TOTaBIMBAIOTCA € KOHUeHTpamuei 25%, 50%, 100%. 3a 100% KOHIEHTpAIMIO YCIOBHO HPMHATO COMAEpIKAHHE B 1vm®
aMa30HOCHOro cinost 4,39 kaparo-anMasos. Ipu 25% u 50% KOHLEHTpaIMK KOJIMYECTBO aIMa3HOTO MOPOIIKA B 1 MM~ COOTBETCTBEHHO B 4 1 2 pa3a MEHbIIIE.
Haunbonee ynusepcansHoit mpurojHoit s GonbmmHCTBa oneparuit sBisiercst 100% KOHIEHTpaIus [T KPYTroB Ha METaJUTMYeCKOl U Ha OpraHHYecKol CBsI3Ke.
Kpyru ¢ 25% u 50% KoHueHTpanuel MpHHUMAIOT JUlsl MITH(OBaHKUs CTEKNIA U JPYTHX BBICOKOTBEPIBIX MaTepHANOB. AJIMa3Hble KPYTH JTOJDKHBI MOCTYIUTh
MOTPEOHUTENIO CO BCKPHITHIMH anMa3HbIMK 3epHamu. [Ipudem quamerp 100 u Bbime. Kpyru Ha MeTajumMueckoit cBsizke Auamerpom Oonee 125 MM M Kpyru Ha
opraHuyeckoit cszke auamerpom Gosee 100 MM JTOJKHBI OBITH TPOBEPEHBI HA IIPOYHOCTH. [Py KCIUTyaTalMy aJIMa3HBIX MITH(OBAIBHBIX KPYTOB YUHTHIBAIOT
clietyromue TpeboBanus:

1) cHUMaTh aMa3HbI KPYr CO CTaHKa CIEAYyeT TOJIBKO P HEOOXOAMMOCTH €r0 3aMEeHBI;

2) 3ampemaercs KJacTh ajMasHbIC KPYTM Ha METaUIMYECKHE MPEAMETHI aIMa3HOH 4acThio, CTy4YaTh 110 KPYTY M HPOW3BOAUTH AIMasHBIM KPYrom
HMPUTHPKY JIeTaJIel BpPYUHYIO;

3)  [mOABOAMTH AIMa3HBIi KPYr HEOOXOAMMO IUIaBHO, H30erast yaapoB U TOIYKOB.

TTpaBKy anMa3sHbIX IUIM(OBAIBHBIX KPYTOB 0OBIYHO HE IIPOM3BOSAT, @ €CJIU IPOU3BOMAT, TO:

1) B cmydae 3acanuBaHUS KPYra, T.e. KOI/a IIOBEPXHOCTH aIMa30HOCHOTO CJIOSI 32COPEHA METAIUIOM;

2)  Opu HepaBHOMEPHOM H3HALIMBAHUL

3)  npu BoccTaHOBICHUH (HOPMBI IPOGUIISE KPYTrOB.

IpaBKy anMa3sHbIX HUIM(OBAIBHBIX KPYTOB HAa OPraHMYECKOW CBSA3KE CIEAYeT MPOU3BOAUTH MEIKO3EPHUCTHIMM MSTKHMU aOpa3sUBHBIME OpycKaMu M3
KapOuma KpeMHHs 3€JIC€HOro mpH ckopoct mutudoBanus kpyra 15-20 m/cm. IIpaBky KpyroB Ha METAINYECKOH CBS3KE MOXXKHO HMPOH3BOAUTH METOIOM
nundoBaHus aObpasUBHBIMH KpyraMd WM Opyckamu M3 KapOMJa KpPeMHHUs 3€1€HOro. B OTBETCTBEHHBIX CIydasx Ul MPaBKH NPUMEHSIOTCS ajMa3Hble
KapaH/allu.

AnmazHble peslibl IPUMEHSIOTCS 1)1 TOHKOH 00pabOTKH IIBETHBIX METAJLIOB, a TAKKEe HEMETaJLIoB: (puOpa, 500HUT, IIIACTMACCHI, TBEP/BIH Kayuyk. [l
00paboTKM YEepHBIX METAIIIOB X ((EKTUBHOCTH HE3HAYNTEIBHA H3-32 HEJIOCTATOYHON TOYHOCTH M OBICTPOrO UX pa3pylleHus.
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4.3. JlabopaTopHbie padoThI

Buo
3anamus 6
Ne Homep . Oovem unmMepaKmueHoil,
pazoena Haumenosanue n1abopamopnoii padomut g
n/n (uac.) akmuenoii,
oucyunIuHbl UHHOGAUUONHOTL
dopmax, (uac.)
1 9 KOHCTPYKTUBHBIE U TEOMETPUYECKHIE MAPAMETPHI 6 )
pE3I0B
2 2. COopHBIE TOKAPHEIE PEIIBI 6 -
3 2. WHCTpyMEHT 111 06pabOTKH OTBEPCTHIA 6 -
4 2 KOHCTPYKTUBHBIE U TEOMETPHIECKHE DIEMEHTHI (hpe3 7 )
' o011ero Ha3HaYCHUS
5 9 OGMep U SCKU3UPOBAHKE PE3LOOHAPEIHOTO 7 )
UHCTPyMEHTA
6 9 KOHCTPYKTUBHBIE U TEOMETPHIECKHIE MAPAMETPEI 7 )
MPOTSHKEK
7 2. OOMep U 3CKH3UPOBaHUE 3yOOPE3HOI'0 HHCTPYMEHTA 6 -
8 2. AGpa3MBHBI HHCTPYMEHT 6 -
NTOIro 51 -

4.4. CemuHapsbl / IpaKkTHYECKHe 3aHATHUS
VY4eOHbIM IJIAHOM HE IPEIYyCMOTPEHO.

4.5. KoHTpoJIbHBbIE MEPONIPUSATHS: KYPCOBOIl MPOeKT (KypcoBasi paboTa), KOHTPOJIbHAs
padora, PI'P, pedepar

VY4eOHBIM MJIaHOM HE MPEIYCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo Ouenka
Ne, naumenosanue Kon-60 IIK > t.,, wac yueonvix pe3ynbmamos
pazoenos OuUCHUUNIUHDL uacoe 18 Komn. P sansamuii
1. Pexxymuii HHCTPYMEHT Kak OCHOBHOE
3BE€HO B Tmporeccax (HopMooOpa3oBaHUs 48 + 1 48 JIk, CP DK3aMeH
JIeTajiel pe3aHueM
2. Ilpuaiunm paGoTl W OCHOBHBIE
MOHATHUSI O KOHCTPYKTHBHBIX 3JIEMEHTAX 105 + 1 105 JIk, JIP, CP DK3aMeH
METAJJIOPEXKYIIET0 MHCTPYMEHTA

6cez0 uacos 153 153 1 153 - -
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6. HEPEYEHb VYYEBHO-METOAUYECKOI'O OBECIHEYEHUA [OJs
CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

1. JloGanos, /1. B. IloaroroBka pexyIiero MHCTpYMEHTa JJisi 00pabOTKH KOMITO3UIIMOHHBIX

MartepuanoB: MmoHorpadus / JI. B. Jlobanos, A. C. AntomkuH. - bparck: bpl'Y, 2011. - 192 c.

2. Cxuptaaaze A. I'. TexHONIOrus KOHCTPYKIIMOHHBIX MaTepHalioB: ydeOHoe mocobue / A.T.

Cxuptnamze, B.b. Mowucees [u ap.]. - 3-e u3a., nepepad. u pom. - Crapsiii Ockon: THT, 2009. - 360

C.

['puropseB [u ap.]. - 2-e u3n., nepepad. u gor. - Crapsiii Ockon: THT, 2010. - 388 c.

B. JIo6anos, A. C. Sntomkun, B. M. CBunuH. - bparck: bpI'VY, 2010. - 111 c.

1.

HEOBXOJIUMO 1151 OCBOEHUS IUCIUATLINHBI

3. I'peunaukoB B. A. Pexyue nanctpymeHnTsl: yuebnoe nocodue / B. A.I'peunmnukos, C. H.

4. Jlo6anos, /1. B. [IpoekTupoBaHuEe METALIOPEKYIIMX HHCTPYMEHTOB: yueOHOoe mocodue / /JI.

NEPEYEHb OCHOBHOM M JOHOJIHUTEJHLHOW JIMTEPATYPBHI,

Kon-60 Obecneuen-
Ne Buo
Haumenosanue uzoanusn 9K3. 6 Ouon., HoCmb,
n/n 3aHAmMUA
T, (3K3./ vei.)
OcHoBHas JuTepaTypa
I'peunniankoB B. A. Pexylue HHCTpyMEHTBI: yueOHOE TIx. JIP
1. | mocobme / B. A.I'peunmankos, C. H. I'puropses [u ap.]. - 2-¢ éP ' 10 0,5
u3J., nepepab. u gon. - Crapsiit Ockon: THT, 2010. - 388 c.
JloGanos, /1. B. [IpoekTrupoBaHre MeTaIOPEIKYIIX
2. | mHCTpyMeHTOB: yueOHOe mocodue / /1. B. Jlobanos, A. C. JIx, CP 63 1
SAnromkun, B. M. Cunus. - bpatck: bpl'V, 2010. - 111 c.
JonosHuTtenbHas gurepaTrypa
JloGanog, /I. B. IToAroToBka pexyiero HHCTpyMEHTa ISl
JIk, JIP,
3. | 00paboTKM KOMITO3UIIMOHHEIX MaTepuaiioB: MoHorpadus / 1. CP 81 1
B. JloGanos, A. C. dntomkus. - bparck : bpl'Y, 2011. - 192 c.
Cxuptnanze A. I'. TexHOnOrHnsa KOHCTPYKIITHOHHBIX
4 | MaTepuaos: yuebHoe nocodue / A. I'.Cxuptianze, B. b. JTk, CP 19 1

Moucees [u ap.]. - 3-e u3n., nepepad. u joi. - Ctapblit
Ocxkom: THT, 2009. - 360 c.

8. MEPEYEHb PECYPCOB UH®OPMAILIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBIX JJI
OCBOEHUSA JUCHUITIJIMHBI

1.OnexkrponHslil kaTasnor 6udauoreku bpl'y

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21

DBN=BOOK&S21CNR=&721ID=.

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

http://biblioclub.ru .

http://window.edu.ru .

3. DIIeKTpOHHO-OMOIMOTEeUHAs cUcTeMa «Y HUBepcUuTeTcKas oubaunorexa onliney

4. DnekTpoHHO-0MOIMOTeuHast cucteMa «M3matenscTBo «Jlanby http://e.lanbook.com .

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

https://uisrussia.msu.ru/ .

5. Uudopmanmonnas cucrema "EquHoe OKHO JTocTyma K 00pa3oBaTelbHbIM pecypcam”

7. YuauBepcurerckas nadopmarmonHnas cuctrema POCCUSA (YUC POCCHUA)

8. HanmonaspHas 3ekrpoHHas oudanoreka HOB http://xn--90ax2c.xn--plai/how-to-search /.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://���.��/how-to-search%20/

9. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOIIUXCA 110 OCBOEHHUIO
JUCIHUIIVIMHBI

PexoMeHryemblil peKUM U XapakTep y4eOHOW paboThbl 1Mo MpopaboTKe JIEKIUOHHOTO MaTepHaa 3aKiIiovyaeTcs B
OCBOCHHMH Ha NPAaKTUKE M COBEPILICHCTBOBAHWE 3HAHUI B 00JACTH COBPEMEHHBIX MHCTPYMEHTAIBLHBIX MaTepualioB, U
MHCTPYMEHTAILHOTO 00ecTe4eH s COBPEMEHHOT'O MAIIMHOCTPOUTENBEHOTO TPOM3BOACTBA.

[Tpu opopmiennn oT4ETOB MO JaOOPATOPHBIM MPAKTUYECKUM padoTaM cienyer ocoboe BHMMaHue o0OpaiiaTh Ha
MPUHIUIIBI U 33/1a91 TPOEKTHPOBAHMUS COBPEMEHHOT'O BBICOKO3(D(hEKTHBHOTO METAJUIOPEKYIETO HHCTPYMEHTA.

XKenarenpHo 007a7aTh HABBIKAMH NPHUMEHEHHUS TOMYYEHHBIX 3HAHMH IIPO TNPOSKTHPOBAHHUHM KOHCTPYKIMH
CIEIUATBHOTO METAJUIOPEXKYILETO HHCTpYMeHTa. CllelyeT NCTIONb30BaTh HAyYHbBIE PE3yIbTaThl M M3BECTHBIC HAYIHbIC
METOJBI M CIOCOOBI A PEHICHHWS HOBBIX HAYYHBIX M TEXHHYECKHMX MPOOIEM, M ONTHMHU3AIMU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOH MOArOTOBKH MAITHHOCTPOUTEIBHBIX IPOU3BO/ICTB.

9.1. Meroanuyeckue yKazaHusi J1Jis1 00y4aomMXcs M0 BbINMOJHEHHUIO J1a00paTOPHBIX padoT

JlagopaTopnas paGora Nel
KOHCprKTI/IBHbIe H reOMETPUIECCKHUE NapaMETPLI pe3loB
lenb paboTsI:

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

3ananue:

1. PaccMOTpeTh IJ1aBHBIE JIEMEHTHI 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
KpEIUICHHs TUIACTUH, (HOpMy IepenHeil MOBEPXHOCTH, PEXYIIME KPOMKHM M APYIHE JIEMEHTHL. 3apHCOBAaTh 3CKM3bI TPEX PE3LOB [0 YKA3aHHIO
npenonasareis. [IponsBecTy H3MepeHHs TpeX Pe3LOB. Pe3ybTaTel H3MepeHys 3aHeCTH B IPOTOKOI 1.

IIporokou 1
Pa3mepst Yrasl pe3na B rpaf
pesua B = =
H I'naBHbIC Hakon rmaBHOM B mutane BcrnomorarensHbIii
x H, MM Y .
’ pexymen 3aJIHUH O
HaumenoBanue
Ne pesna KPOMKH A
pesua
= = Q I [+ =] =
EENES|EEREEw EEq5ElgE
= 3 ® = |® &= mE 1cg|=E
= o
1 IMpoxoanoi
2 ToapesHoii
3 OtpesHoit
2

. CocTaBHTH YEPTEK OAHOI'0 pe3na ¢ H606XOI[I/IMBIMI/I CEUYCHUSAMH U IIPOCTABUTH BCE YITIOBBIC U JIMHCHHBIC Ppa3MEpBkI, KaK 5TO ITOKa3aHO Ha pUC. 1.
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Puc. 1. TokapHBbIil MPOXOAHOMN pe3ery

PexoMeHIaIyy 1o BEINOJIHEHUIO 33/IaHUH U MTOJTOTOBKE K NPAKTHIECKOMY 3aHSITHIO

JlaGoparopnast pabGora BbImONHSAETCS Ha 0Oa3e MHPOpMANMM IO BBIOPAHHON TEMAaTHUKE KCCIENOBaHMs, COOpaHHOH OakamaBpaMu
caMoCTOATeNbHO. [lomydeHHbIe pe3yIbTaThl 00CYKIAIOTCS U COTTACOBBIBAIOTCS C BEAYIIMM IPEHNOAaBATEIEM.

OcHOBHast uTEpaTypa

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

Crapsiit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 VK 621.9
JlomonHUTENBbHAS INTEpaTypa

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

KOHTpOJIbHBIE BOIPOCH! JUIS CAMOIPOBEPKH

1. Knaccugukanust pe3nos.

2. DneMeHTHI pabodell 4acTH Pe3LoB.

3. McxoaHble IIIOCKOCTH JUIS ONPEJIEEHNUs YIIIOB pe3lia.

4. I'naBHbI€ yribl pe3la.

5. BecromoratenbHbIe YITIBL H YITIBL B IUIAHE.

6. TTIpuOops! 171 U3MEPEHNS YTIIOB Pe3aHus

35


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E

JlaGopaTopHasi pagora Ne2
COopHBIe TOKAPHBIE Pe3LbI
lenb paboTHI:

3akperieHne U yriyOlneHne TeOpeTHISCKHX 3HAHUH 10 KOHCTPYKTHUBHBIM OCOOCHHOCTSIM M T€OMETPHUIECKHM IIapaMeTpaM COOPHBIX Pe3IOB C
MEXaHHYECKUM KpEIICHHeM MHOTOTPAHHBIX TBEPAOCIUIABHBIX ILIACTHH. M3ydeHHe KOHCTPYKTHUBHBIX M T€OMETPHUYECKHX DJIEMEHTOB DPa3JIMYHBIX
THIOB TOKapHBIX COOpHBIX pe3loB. IIproOpeTeHHe HABBIKOB MO M3MEPEHHIO M 3CKM3HPOBAHHIO OCHOBHBIX KOHCTPYKTHBHBIX M T'€OMETPHYCCKHX
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 3alaHUs.

2 BHecTH Bce IYHKTHI 3a71aHHs B OTYET.

3. OTBeTUTH Ha BOIPOCHI CAMOIIPOBEPKH.

4 OGOpMUTH U 3AIUTUTD OTYET.

3agaHus 1J1 caMOCTOATEAbHOM pabOoThI:

1. ns uccnenoBanust 6ep&rcst cOOPHBIN TOKApHBIN pe3el], OCHAICHHBINH TBEPAOCIUIABHON ILTacTHHKOH. Ompenensercs ero TUI U CIIOCO0
KPEIUICHHs! PeXKyIeH MITaCTHHBL.

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

3. ITocne M3MepeHHi BEIOMHSIOTCS 3CKU3bI HHCTPYMEHTOB.

UYeprexxun COOPHBIX HHCTPYMEHTOB [OJDKHBI YIOBIETBOPATh TpeOoBaHMAM K cOopounsiM ueprexkam (IOCT 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 TpeOOBAHMS Ha YEPTEKE M3JIAraroT B CICSAYIOIISH IT0CIeI0BaTeIbHOCTH:

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

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

B). Pa3mepsl, npenenbHbIe OTKIOHEHHS pa3MepoB, (GOPMBI B3aHMHOTIO PACIIOI0KEHHS TIOBEPXHOCTEH U T. II.

r). [Ipyrue TpeOoBaHus K KauecTBY M3/EIHH.

11). YCIIOBHSL U METO/IbI UCIIBITAHUMH.

€) YKka3aHus 0 MapKUPOBaHUN H KJICHMEHUH.

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

JlaGoparopHast pabora BbIIONHSAETCS Ha 0a3e HHpOpMAaLMM 10 BBHIOPAHHOM TEMAaTHKE MCCIEJOBaHUS, COOpaHHOI OakalaBpamu
CaMOCTOATENBHO. [lomydeHHbIe pe3yabTaThl 00CYKIAIOTCS M COTTIACOBBIBAIOTCS C BEAYIIMM IPETIOIaBATEIEM.

OcHOBHas JiuTeparypa

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

Craperit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 V]IK 621.9
JlonoJHuTeNbHAs TUTEpaTypa

Jlo6anos, JI. B. IloaroroBka pexymiero HHCTpyMeHTa st 00pabOTKH KOMIIO3UIIHOHHBIX MaTepuaios : monorpadus / [l. B. Jlobanos, A. C.
Saromrkw . - Bpatck : bpI'Y, 2011. - 192 ¢. YJIK 621.9

KoHTponbHble BOIPOCH! JUIS CAMOIPOBEPKU

1. Ilepeuyncinure HpeuMyIiecTBa COOPHBIX KOHCTPYKLHH HHCTPYMEHTOB, OCHAIIEHHBIX MHOTOTPAaHHBIMU IUIACTHHAMH, IO CPaBHEHHIO C
LENBHBIMA WM HHCTPYMEHTAMU C HallassHHBIMH IDTaCTHHAMY U3 TBEPAOTO CIIaBa.

2. Ilepeuncnute cXeMbl KpEIUICHUs] MHOTOTPAHHBIX TIJTACTHH Ha KOPITyce pe3la i 00JacTH UX MIPHMEHEHHS.

3. /I3 xakuX MaTepHasoB U3TOTABINBAIOT CMEHHbIE MHOTOTPaHHbIE ILIaCTHHBI?

4. M3 kakuxX MaTepHaoB U3roTaBIMBAIOT KOPITYCHI Pe310B?

5. Kak NOBBICHTB JOJITOBEYHOCTH KOpITyca pe3ia?

6. 3a cyeT Yero OCyIIECTBIISETCS JJOMAHHE M 3aBUBAHUE CTPYXKKH B COOPHBIX KOHCTPYKIHUSIX PE3LIOB?

JlaGoparopHasi pagora Ne3
HNHcTpymMeHT 111 00padOTKU OTBEPCTHI
[enb paboTsI:
3akperuieHue 1 yriayOneHue 3HaHUH 110 KOHCTPYKIIMK ¥ Ha3HAUYEHUIO MHCTPYMEHTOB JJIsl 00pabOTKU OTBEPCTHH (CBEPI, Pa3BEPTOK, 3EHKEPOB).
3ananue:
1. U3yunTs oO1me KOHCTPYKTHUBHEIE SIIEMEHTHI CBEPII, PA3BEPTOK, 36HKEPOB.
2. VI3y4nTh pesxyline 31eMeHThI CBEPI, Pa3BePTOK, 3EHKEPOB.
3. VI3y4uTh HHCTPYMEHTSI JUTSl H3MEPEHUsI KOHCTPYKTHBHBIX H T€OMETPHYECKUX NTapaMETPOB CBEPIL, Pa3BEPTOK, 3CHKEPOB.
4. O3HaKOMHTBCS C THITAMH CBEPII, Pa3BEPTOK, 3€HKEPOB.
5. IlpoBecTu U3MepEeHHE KOHCTPYKTUBHBIX i TEOMETPUUECKHX JIEMEHTOB CBEPJI, Pa3BEPTOK, 3EHKEPOB.
6. BBINONHUTB 3CKU3bI CBEPIIA, Pa3BEPTKH, 3€HKEPa.
5. OhopMHTE OTUET.
Ilopsa0K BBIIOIHEHUS:
1. IlpopaboTaTh BCE IyHKTHI 3a/laHMU.
2 BHecTH BCe ITyHKTHI 3aJaHHS B OTYET.
3. OTBETUTH HA BOIIPOCHI CAMOIIPOBEPKH.
4 OopMUTH U 3AIHUTHTH OTYET.
3agaHus 11 caMOCTOATEILHOH paboThI:
1. JIns uccnenoBanus 6epyTcsi CBEpIo, 3eHKep U pa3BepTka. Onpenensercs ux TUIL
2. Onpenensrorcst KOHCTPYKTUBHBIE M TEOMETPHIECKUE DIIEMEHTHI BBIJAHHBIX HHCTPYMEHTOB.
IponsBoauTCs U3MEPEHHE 3a/JHUX YIJIOB, OCEBOTO OMEHHs PEXYIIMX KPOMOK, YIJIa TpH BEepIIMHE, YIJla HAaKJIOHA ITONEPedHOl pexymiei
KPOMKH CBEpJI C KOHMYECKOW M BHMHTOBOH (hopMoii 3amHuX moBepxHocTeil. KoHTponp yria mpu BepimimHe cBepna (puc. 3.9a) u yrina HakJIoHa
TIONIEPEYHOH pexyIielt KpoMKH (prc. 3.96) OCYIIECTBISIOT YHUBEPCABHBIM YTIIOMEPOM.

Puc. 3.9. KoHTpomb reoMeTpHYeCKUX CIHUPAIbHBIX CBEPI C IOMOIIBIO yriIoMepa

36


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E

3a/iHUi yToJl KOHTPOIHUPYIOT C IIOMOIIBIO HHAMKATOPA IIPH BPAILCHHH CBEPIIa, yCTAHABIMBACMOTO B JCUTEIIBHYIO TOJIOBKY, C (PUKCHPOBAHHEM
yriia noBopoTa mmuHaens (puc. 3.10).

Ilpn KOHTpOJIE 3aJHETO yIia B HOPMAJIbHOM CEYCHHHM M3MEPHUTEIbHYIO HOXXKY MHAMKATOpA yCTAHABIMBAIOT C HATATOM BOJM3HM pexyleit
KPOMKH B TOUKe M; Ha paccTOSHUH p OT ocu cBepna (puc. 3.11). Och HOXKH pacHoNaraioT MepIeHAUKYIIPHO K 3aJHEH IIOBEPXHOCTH cBepia. B
HOJIOKEHNH | IIKalmy MHAMKAaTopa CTaBAT Ha Hynb. Ha 3amHeM Toplie MINMHAENS ACIMTEIBHONW TOJOBKM MMeeTcs JIMMO OoTcyeTa YIJIOB MOBOPOTa
cBepia. B yCTaHOBJIEGHHOM MOJIOKCHHH 3aMHCBHIBACTCS MOKa3aHWe JuMOa. 3aTeM CBepio MOBOPAYMBAIOT BOKPYT e€ro ocu Ha yroi 1 = 8-10° B
nonoxkenue 11 u pukcupyror Benuuuny o. [Tocie moBopoTa cBepia Ha yroi 1 HOXKKa HHANUKATOpa 3aiMET MOJIOKEHHE B TOUKe M.

3aJiHUI HOPMAJIbHBIN YToOJI:

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.

/ 2

Puc. 3.10. Cxema 3amepa 3aJHero yria

Puc. 3.11. Cxema u3MepeHHs 3aJHETO yria
W3mepenue nepeaHux 1 3aIHUX YIJIOB Pa3BEPTKH IOKa3aHO Ha puc. 3.12.

Puc. 3.12. Omnpenenenue reOMETpUYECKUX IEMEHTOB € IIOMOLIBIO IPHOOPA A1 KOHTPOJISL MapaMeTPOB MHOTOJIE3BUHHOTO HHCTPYMEHTA

JIuneiiHbIe pa3Mepbl U3MEPSIOTCS ITAHTCHIUPKYJIEM U JIMHEHKOM.

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

PekOMEHIANNH 110 BBIOITHEHUIO 31aH1il ¥ TIOATOTOBKE K MPAKTUYECKOMY 3aHATUIO

JlaGoparopHast paboTa BBIIONHSETCS Ha Oaze HMHQpOpPMamMM IO BHIOPAHHOW TEMAaTHKE HCCIENOBaHUI, COOpaHHOH OakalaBpamMu
caMoCTOATENbHO. [losydeHHbIe pe3yIbTaThl 00CYKIAIOTCS U COTIACOBBIBAIOTCS C BEIYILIUM MPEIIOIaBaTeIIeM.

OcHOBHas 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. -

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

Jlobanos, /JI. B. IloxroroBka pexymniero HHCTpyMeHTa It 00pabOTKH KOMIIO3UITHOHHEIX MaTepuanos : MoHorpadwms / [[. B. Jlobanos, A. C.
Snromkun . - Bparck : bpI'Y, 2011. - 192 ¢. VIK 621.9

KoOHTpOIIbHbBIE BOIPOCH! 1JIs CAMOMPOBEPKH
. KoHCTpyKIIMH HHCTPYMEHTOB JUISI OTBEPCTHIA.
. TunbI cBepI1, 3eHKEPOB, Pa3BEPTOK.
. HacTu ¥ 2JIeMEHTHI CBEpJ1, 36HKEPOB, Pa3BEPTOK.
Pexxymine 3eMeHTHI CBepll, 3eHKEPOB, Pa3BEPTOK.
. l'eomeTpuueckue napaMerpsl CIIMPAILHOTO CBEpIIa.
T'eomeTpryecKie mapaMeTpbl 3eHKepa.
. l'eomeTpuueckue mapaMerpsl pa3BepToK.
. IHCTpyMEeHTBI 1 IpHOOPSEI TSl KOHTPOJISI KOHCTPYKTHBHBIX M T€OMETPHIECKUX ITapaMETPOB CBEPII, 3eHKEPOB, Pa3BEPTOK.

JlaGopaTopHnas padora Ned
KoHcTpyKTHBHBIE M reOMeTpUYECKHUE JIeMeHThI (ppe3 0011ero Ha3HAY eHU S
[enb paGoTEL:
Jlannast paboTa HMeeT LeJbI0 03HAKOMHTB CTYJGHTOB C KOHCTPYKIHMSMH LIEIbHBIX OCTPO3aTOYCHHBIX M 3aTBUIOBAHHBIX (pe3.
3amanue:
1. V3yueHune KOHCTPYKIHI (pe3 00IIero Ha3HAYSHUS U METOJIOB KPEIUICHUS PeXYIIHUX 3yObeB B KOpIyce (pe3sl.
2. M3mMepeHne reOMeTPHIECKUX M KOHCTPYKTHBHBIX MapaMeTpoB ¢pe3. OpopmiieHHe CKH30B HHCTPYMEHTA.
3. V3y4enne MeTO0B KOHTPOJISE TeoMeTpur dpes.
5. OdopMuTh OTIET.
IMopsn0K BEIMOJIHEHHUS:
1. TIpopaboTaTh BCe IMyHKTHI 3a1aHUS.
2 BHecTH BCe IMyHKTHI 3a[aHUsI B OTYET.
3. OTBETUTH HA BOIPOCHI CAMOIPOBEPKH.
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4 OhopMHTb U 3aIUTUTH OTHET.

3agaHus O caMOCTOSTEIbHOH pabOoThL:

1. O3HaKOMHTBCS ¢ KOHCTPYKIMSMH TIPEUIOKECHHBIX (hpe3 00I1Iero Ha3HAUCHMUS; U3YYHTh UX KOHCTPYKTHBHBIC H TEOMETPUUECKHE TTAPAMETPBI.

2. IlpowsBecTn 3CKU3MpOBaHME ABYX (pe3, PasiMYHBIX 10 CIOCOOY KpPEIUICHHS HA CTAaHKE, M OCYLIECTBUTh 3aMepbl BCEX OCHOBHBIX
KOHCTPYKTHBHBIX U T€OMETPHIECKUX NTapaMETPOB.

Ha uepTtexax ¢pe3bl H300paXkatoTcsi B CICAYIOLIMX POCKIHAX:

1) npononbHbIii pa3pes;

2) BHJ C TOpIIA;

3) ceuenus cexymumu mwIockocTaME N—N 1 M—M pexyIux 3yObeB.

Jlns opopmiteHnst pabounx yepTexerl Gppes Bce JIMHEIHbIC pa3Mepbl U3MEPSIIOTCS IITAHTCHIMPKYJIEM, a YIJIOBBIE pa3Mephl — YHHBEPCAIbHBIMU
yriomMepamu, a Takxke yriaoMmepom badunnniiepa. Kpome 3Toro, JOMKHEL OBITH ONpEieNeHbl pacdeToM H 00MEpOM CIIeyIoNHe IapamMeTpsl (pes:

D
H tg ﬂm H — t * Z

1. Ilar no crimpasu ; oces ,

rae D — nuamerp ¢dpesbl; toceB — 0ceBoit mar ¢pesbl; z — 9ucio 3yOobeB (pessl; Bei — yron HakiIoHa 3y6a K ocu (pesbl.
2. OkpyXHOi1, 0OCeBOiT HOpMaIbHBIH 1Iar (pe3bl

_D L,
oKkp ocee

z - N 9B, . tN = tol:p cos ﬂcn .

3. Vbl pexy1ero 3yda u B HOpMaJIbHOM CEYEHHH

tg;/N = tg}/mopu cos ﬂc’n

tgo
tgay = 9 py
Cos S

n

PekoMeHIaIMK 0 BBINOIHEHUIO 3aIaHHUi U MMOATOTOBKE K MPAKTHYECKOMY 3aHSITHIO

JlaboparopHast pabora BbIIONHSETCS Ha 0a3e HHPOpPMALUKM 10 BBHIOPAHHOW TEMATHKE WCCICIOBaHUSA, COOpaHHOW OakajgaBpaMu
caMOCTOATENbHO. [loyueHHbIe pe3yabTaThl 0OCYIKIAIOTCS U COTTIACOBBIBAIOTCS C BEAYIIMM MPEMOAaBaTEICM.

OcHOBHas JiuTeparypa

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

Craperit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 V/IK 621.9
JlomoHUTeNbHAS THTEPATYPA

Jlo6anoB, 1. B. IToaroroBka pexymiero HHCTpyMeHTa Juisi 00pab0OTKM KOMITO3UIIMOHHBIX MaTepuaioB : MoHorpadus / J[. B. Jlobaunos, A. C.
SAnromkuH . - bparck : bpI'Y, 2011. - 192 c. VIIK 621.9

KoHTpoJIbHBIC BOIPOCHI LTS CAMOIPOBEPKH

1. Kax usmepsirotcs yriisl Gppesbi?

2. Kakue ¢opmsl 3y0beB dpe3 cymectByioT? KakoBo X IpEMeHEeHHEe B KOHCTPYKIUSIX (ppe3?

3. Iouemy tacoHHBIE (Bpe3bl UMEIOT 33JHIOI0 MOBEPXHOCTH 3y0a 3aThUIoBaHHYI0? MoOryT i ObITh (hacoHHBIE (GPE3Bl C OCTPO3aTOYCHHBIM
3ybom?

4. Kakue CyIecTBYIOT BHIBI KPEIUICHHs 3yObeB (pes?

5. Kakue tunsl KOHCTpYKIMH ¢pe3 cyiectByroT? KakoBo ux npumenenue?

6. C KaKo¥ 1eJbIo IearoT (ppe3sl CO CIHPANBHBIM 3yOoom?

JlaGopaTopHas paGora Ne5
O0Mep U 3CKU3MPOBaHNe pe3b0OHAPE3HOr0 HHCTPYMEHTa
lenb paGoTHIL:

M3y4yenne 0CHOBHBIX TUIIOB MHCTPYMEHTOB JUIsl HAPE3aHHUs HAPY)KHBIX M BHYTPEHHUX Pe3b0 U MPAKTUYECKOE OCBOCHHE METOA0B KOHTPOJIS €T
OCHOBHBIX T€OMETPUICCKUX U KOHCTPYKTUBHBIX ITapaMETPOB.

3amanue:

1. U3yunTs:

- OCHOBHBI€ THIIBI HHCTPYMEHTOB JJIS1 H3TOTOBJICHUS HAPYXKHBIX U BHYTPEHHUX pe3r,6;

- KOHCTPYKTHBHBIC 3JIEMEHThI U F€OMETPHUYECKHE MapaMeTpbl METYMKOB, KPYIIIBIX PE3bOOHAPE3HBIX IUIALICK, HMIMHIPUYECKUX TpeOeHUaThIX
dpes.

2. O3HAaKOMMTLCS C HU3MEPUTCIIBHBIMU HHCTPYMEHTAMH.

3. 3mMepuTh KOHCTPYKTHBHBIE U TEOMETPHYECKUE MAPAMETPhI BBITAHHOTO HHCTPYMEHTA, BBIIIOJIHUTH 3CKH3 U3MEPSIEMOT0 HHCTPYMEHTA.

4. 3anI0JTHUTB OTYET U PE3YJIbTATHl U3MEPEHHUSI BHECTH B TaOJIHILY.

5. OdopMHUTE OTUET.

TlopA 10K BBIIOIHEHNS:

1. IIpopadoTath Bce MMyHKTHI 3aJaHUsL.

2 BuecTu Bce ITYHKTBI 3a/1TaHUA B OTYCT.

3. OTBETUTH HA BOIIPOCHI CAMOIIPOBEPKH.

4 OGOpMUTH U 3AIUTUTD OTYET.

3agaHus 11 caMOCTOATEILHOH paboThL:

Merto/p! ¥ cpeacTBa KOHTPOJIS Pa3MEPOB M TEOMETPUUECKHUX MTAapaMeTPOB METYMKOB yKa3aHbl B Ta0I. 5.4.

BennunHy koHycHOCTH X pe3bObl KalMOpPYIOIMIEH YacTH METYMKOB U OECCTPYKEYHBIX METYMKOB IO CPEAHEMY AMAMETPy H3MEpSIOT C
TIOMOIIBIO pe3560130r0 MHUKPOMETPa U HHCTPYMEHTAJIBHOI'O MUKPOCKOIIA. OHa TOJICHUTHIBACTCA 11O Q)opMyne:

X :M’ (53)

I)(
rae: d op — CpenHnil AmameTp pe3nObl, N3MEPEHHbIH y Hayana Kanmubpyromeii 1acty; dzx — CpeiHMi IraMeTp pe3bObl, H3MEPEHHBINH Ha

paccTosTHUN I X OT HayvaJia Kannﬁpy}omeﬁ qaCTH MECTYHKA.

KoHTponb anaMerpa cepeBUHbI METYHKA OCYIIECTBIIIOT Pe3b00BEIM MHKPOMETPOM, C KOHHIECKUMU WITH CHEPHIECKHIMH BCTaBKAMH.

KOHTpOsIb BETMYUHBI U CHMMETPHYHOCTH YIIa 2¢ MPH BEpLIMHE NPOBEPSIOT MPH ITOMOIIM YHHBEPCATHHOTO YIJIOMepa M INTaHTCHIUPKYIS C
neHoi nenenus 0,1 my. M3mepenue yria 3a00pHOT0 KOHyca MOXKET OBITh MIPOU3BEIECHO Ha HHCTPYMEHTAIbHOM MHKPOCKOIIE IIPH YCTAHOBKE METYHKA
B IIEHTPAX.

KoHTpous 0011ei AMHHBI ¥ JUTHHBI 3a00pPHOT0 KOHYCa MOXXHO TIPOBEPUTH OXHOBPEMEHHO TIPH TIOMOIIH I1a0JI0HA HITH INTaHTeHIUPKYJIS.

MeTozp! U cpeicTBa KOHTPOJIS pa3MEepOB U FeOMETPUIECKUX NTapaMeTPOB KPYIIIBIX ILIANIeK YKa3aHbl B Ta0M. 5.4.

V3mepenue nepeaHero yrila Kpyriaod IDTaIIKy IPeACTaBIeHO Ha puc. 5.6.
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Siny = 2202

Puc. 5.6. M3mepeHne nepenHero yria Kpyrioi IIanky

MeTtons! H cpeAcTBa KOHTPOIS Pa3MepOB M FeOMETPHUYECKHX HapaMeTpoB (pe3 HUIHMHAPUYECKUX IpeOeHUYaThIX Pe3bOOBEIX B OOIBIIMHCTBE
CIIy4aeB aHAJIOTHYHBI CPEJICTBAM KOHTPOJISI OOBIYHBIX 3aThUIOBAaHHBIX (pe3. IIpoBepka TOYHOCTH JIEMEHTOB pe3bObl (pe3bl OCYIIECTBISICTCS Ha
HMHCTPYMEHTAIFHOM MHKPOCKOIIE.

Tabmuma 5.4
MeTo1bl M CpPEICTBA KOHTPOJIsI METYHKOB
V3mepsiemblii mapaMeTp VYcaosroe CpencTBa U3MepeHHs
0003HauCHHUE

Juamerp nepeanero Topua d, IITaHreHUMPKYIb

JlnuHa:

- pexyei (3abopHOiT) yacTn Iy IITaHreHUUPKYIIb

- KaJauOpyrouen 4actu Ik

Oomast ymHa L IlITaHreHUUPKYIH

Yo HakJIOHA 3a00pHOI YacTH @ YHUBepcalbHBIA YIIIOMEp, YHUBEPCAJIbHBIA HHCTPYMEHTAJIbHbBII
MHUKPOCKOII HJIH 11a0JI0H

Ilepenuuii yron v ITpubop xoucTpykuun BHUU,
YHHBEpCalIbHbII yIiIoMep

BennuuHa 3aThUIOBaHHS Ha 3a00pHOM K V3mepeHue B IIEHTpax ¢ IIOMOIIBIO HHANKATOpa

4acTu

Bennuuna 3aTBUIOBAHUS Ha K1 TO XKe

Kanuopyromeil 9acTu

Iar pe3bOsl, yron npoduis P,al2 YHuBepcaabHbIH HHCTPYMEHTAIbHbIH MHKPOCKOII

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

CpenHuil nuamerp d, Ilpn dYeTHOM 4uHcIe IIepbeB — PE3bOOBOH MHUKPOMETp WIIH
YHHBEpCalIbHbIi HHCTPYMEHTAIbHbBI MHUKPOCKOII, IJI TPEXIEPhIX
— npubop PM uim MeTos1 Tpex MpoBOJIOYEK Ha ONTHMETPE

Buyrpennuii quamerp d, YHUBepcanbHbI HHCTPYMEHTAIBHBIH MUKPOCKOIT

Vroun HakJI0Ha BUHTOBOW KaHABKH %) M3mepurenshas nuHelika,
HHCTPYMEHTAIBHBIH MUKPOCKOIT

IlIupuna nepa b IlITaHreHIMpPKYIh

Jlnamerp cepaneBUHBI dc Jns MeTYNKOB C YETHBIM YHCIOM MepbeB — pPe3b0OoBOit
MHKPOMETD,
JUIS METYHKOB TpEXIepbIX — npudopom PM

PexoMeHIaIyy no BEINOIHEHNIO 33IaHUH 1 TOTOTOBKE K IPAKTHIECKOMY 3aHITHIO

JlaGoparopnast pabora BbIIONHSETCS Ha 0Oa3e HHpOpMALUMM IO BBHIOPAHHOM TEMAaTHKE MCCIEOBaHUS, COOpaHHOH OakagaBpaMu
caMocTosATeNnbHO. [lomydeHHbIe pe3yabTaThl 00CYKIAI0TCS U COITaCOBBIBAIOTCS C BEAYILIUM IPEHNOoAaBaTeIeM.

OcHoOBHast UTEpaTypa

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

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

Jlo6anos, JI. B. IloarotoBka pexymiero HHCTpyMeHTa s 00paboTKH KOMIIO3HIIMOHHBIX MaTepHaios : MoHorpadwus / JI. B. Jlo6anos, A. C.
SluromkuH . - Bpatck : BpI'Y, 2011. - 192 ¢. Y/IK 621.9

KOoHTpOJIbHBIE BOIPOCH! JUIS CAMOIPOBEPKH
. Kak monmpasnenstorcss MHCTPYMEHTSHI ISl TOJTy4eHUs] BHYTPEHHEH pe3bObl ¢ 00pa30BaHUEM CTPYKKU?
. OcHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI METIHKOB.
. Ilepeuncnure BUIBI 3200PHBIX KOHYCOB METYMKOB M CXEMBI X PE3aHUs.
Ectb n pa3HuIa B BEJIMYMHAX 33HHUX YIJIOB M (pOpMax pexyIIero rnepa Ha 3a00pHOU 1 KanuOpyromieil yacTsx MeTynKa’?
Krnaccudukanus MHCTpYMEHTOB /TS U3TOTOBJICHHS HAPYKHBIX pe3b0 pe3aHueM.
VI3 KakMX OCHOBHBIX YaCTeH COCTOUT KpyTJlas Iuianka’?
B uem npenmyIecTBO pe3b60BOI IMITMHIPHIECKOH TpeOeHIaTol (pe3bl 10 CPaBHEHMIO C KPYTJION IUIAIIKOH?
. OcHOBHBIE KOHCTPYKTUBHBIE DJIEMEHTSHI (ppe3 NUITHHIPHISCKHX ITPeOCHIATHIX.
. Kitaccugukanust HHCTpYMEHTOB JUTsl U3TOTOBJICHHS HAPYXKHBIX Pe3b0 METOJIOM IUTACTHYECKON Ae(hopMariy.

JlaGoparopHasi pagora Ne6
KOHCprKTl/lBHble H T€OMETPUICCKHUE NMapaMETPhI MMPOTHAKEK
[enb paGoTEL:
IpakTryecKoe 03HAKOMJICHHE C PA3TMYHBIMH THIIAMHU MPOTsiKeK. [IpnobpeTeHne HaBBIKOB B COCTABICHUH 3CKHU30B U BHIOOPE KOHCTPYKTHBHBIX
1 TEOMETPHIECKHX ITapaMeTPOB MPOTSIKEK.
3amanue:
1. O3HaKOMJICHHE C KOHCTPYKIMSIMH MIPEJIOKEHHBIX TIPOTSIKEK.
2. I3MepeHne KOHCTPYKTHBHBIX U T€OMETPHYECKHX N1apaMETPOB MPOTSIKEK.
3. OnpezeneHne pa3MepoB OTBEPCTHS, 00pabaTEIBAEMOro BHYTPEHHEH HPOTSIKKOM.
4. Mepsl 06€301macHOCTH IPH BBIIOIHCHUH T1a00PaTOPHOH paboThI:
a) MOATOTOBUTH pabouee MecTo;
6) 00paTNUTh BHUMAHKC HA OMACHOCTH TPAaBMATH3Ma IIPU OOPALICHUN C OCTPO3aTOYCHHBIM HHCTPYMCHTOM;
B) MCKJIFOYHTh I1a/ICHHE HHCTPYMEHTA M TPABMUPOBAHHE KOKHOTO MOKPOBA KOHEYHOCTEH JIE3BUEM HHCTPYMEHTA.
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5. OdopmMuUTh OTUET.

INopsm0K BBIIOTHEHHS:

1. IlpopabGoTaTh BCE IMyHKTHI 3alaHHUI.

2 BHecTH Bce IMyHKTHI 3aJIaHUST B OTYET.

3. OTBeTUTH Ha BOIPOCHI CAMOIIPOBEPKH.

4 OhopMHTb U 3aIUTUTH OTHET.

3agaHus 1J1 caMOCTOATEAbHOH paboThI:

1. YcranaBnuBaloT Ha3HAUCHHUE, THIL, METOJ 00Pa30BaHUs IOBEPXHOCTU U CXEMY PE3aHUS IS IPOTSIKEK.

2. OnpenensoTCcs COCTAaBHbIC YaCTH MPOTSIKEK.

3. BoruepunBaeTcsi 3cKu3 BHYTPEHHEH MPOTSHKKH.

4. Vzameps1oTcst TUHEHHBIE pa3Mephl BHYTPEHHEH IPOTSHKKU U MPOCTABILIOTCS HA ICKH3E.

5. ITo BBIOOpY, IS TPEX—YETHIPEX PEKYIIUX U KATUOPYIONMX 3yOheB BHYTPEHHEI MPOTSKKU H3MEPSIOT 3JIEMEHTHI CTPY)KEUHOH KaHaBKH —
1ar, ryOHHy, IJIMHY 3aThUIKA — M IPOCTABIIIOT HA 3CKH3E.

6. M3MepsIoT uaMeTpasbHble pasMepbl IEMEHTOB XBOCTOBHKA, LIEHKH, NEpeIHEeH 1 3a/Hell HANpPABJIAIOIIMX U 3JIEMEHTOB 33/IHel 3aMKOBOM
YaCTH U MPOCTABILIOT HA JCKU3E.

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

8. M3mepsIoTest IepeHre U 3aIHUE YIJIbl Ha PeXKYIIUX U KaJUOPYIOIIUX 3yObsiX M UX BEJIUYMHBI 3aHOCATCS B TalI. 6.1.

9. Onpenensercs moabeM Ha 3y0 S, Ha pexyIuX 3yObsX H pe3ylabTaThl 3aHOCATCS B Tab. 6.1.

10. OnpenensieTcs HANMEHBIINI THAMETP OTBEPCTHUS B 3arOTOBKE Unmin sar = Dy-

11. OnpenensieTcst HAMOOMBIINIA THAMETP OTBEPCTHUS B 00pabOTaHHOM AeTATH Umax ier = Di + 0,01, tiie Dy — nuametp kanuOpyronmx 3y0seB.

12. OnpezernsieTcsi HAMMEHBLINI HaMETP OTBEPCTHUS B 00pabOTaHHOM JeTau.

PekoMeHaluH 110 BBIIOIHEHUIO 33IaHH ¥ TIOATOTOBKE K MPAKTUYECKOMY 3aHATHIO

JlaboparopHast paboTa BhIIONHSEeTCs Ha Oaze wMHpOpMamuM @O BHIOPAHHOM TeMaTHKE MCCIENOBaHMS, COOpaHHOI OGakamaBpamu
caMocToATeNbHO. [loirydeHHbIe pe3ybTaThl 00CYKIAIOTCS U COIIACOBBIBAIOTCS C BEYILUM IPEIIOaBaTEIIeM.

OcHOBHas JiuTeparypa

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

Crapsiit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 VJIK 621.9
JlononHuTenbHast IMTEpaTypa

Jlo6anoB, 1. B. IToaroroBka pexymiero HHCTpyMeHTa Juisi 00pab0OTKH KOMITO3MIIMOHHBIX MaTepuaioB : MoHorpadus / J[. B. Jlobanos, A. C.
SntotukuH . - Bparck : BpI'Y, 2011. - 192 ¢. YJIK 621.9

KoHTpoIbHbIE BOIPOCH! 115 CAMOIPOBEPKH

1. Jlnst 06paboTKH KaKuX MOBEPXHOCTEH IPUMEHSIOTCS IPOTSHKKA?

2. B ueM oTiume MpOTsDKEK OT IPOLINBOK?

3. Tlepeuncinte OCHOBHBIC KOHCTPYKTHBHBIC 3JIEMEHTBI POTSIKEK.

4. TTosicHUTe IPUHINII PacIpeNeNICHHS IPUITyCKa y IPOTSDKEK C OAMHAPHOI CEMOH pe3aHus.

5. TlosicHUTE IPHUHIII PacIIpe/ieNIeHHs] IPUITYCKa Y MIPOTSDKEK C TPYIIIOBOM CXeMOIl pe3aHus.

6. ITopsii0K N3MEPEHHs YIJIOB PE3aHUs Y IPSIMBIX MPOTSKEK.

7. Ha3HaueHHe OCHOBHBIX OBEPXHOCTEH IIPOTSDKKH.

JlaGopaTopHasi paGoTa Ne/
O0Mep U 3cKU3MPOBaHHe 3y00pe3HOro MHCTPYMEHTAa
lenb paGoTHIL:
Llenbio paboThI SIBISETCS] O3HAKOMIICHHE C OCHOBHBIMU KOHCTPYKTHBHBIMH M TE€OMETPHYECKUMH 3IEMEHTaMH YEPBSYHBIX MOIYJIBHBIX (pe3 amst
Hape3aHust 3yObeB IMIIMHAPHIECKUX 3y0UaThIX KOJIEC, MPUOOPETEHNE HABBIKOB 110 OOMEPY M SCKH3HPOBAHHIO (pes.
3amanue:
1. Mcnions3ys JaHHBIE METOMYECKOTr0 MaTepuana, H3y4uTh KOHCTPYKTHBHBIC  TEOMETPUUECKUE ITEMEHTHI (hpe3;
2. Tlo 3ajanuIo IperoaBaTest IPOU3BECTH 00Mep H ICKU3MPOBAHHE YEPBIIHOM (Gpe3bl.
5. OdopMuUTH OTUET.
TlopA 10K BBIIOIHEHUS:
1. IlpopaboTaTh BCE MyHKTHI 3a/1aHHU.
2 BHecTH Bce MyHKTHI 3a/[aHUsI B OTYET.
3. OTBETUTH Ha BOIIPOCHI CAMOIIPOBEPKH.
4 OopMHTH U 3aIHUTHTH OTYET.

3a1aHus U1 CAaMOCTOSTENBEHON PaboThI:
1. CornacHo KJIEiMEHHIO HA TOPLEBOI TOBEPXHOCTH (PE3bl OMPEAEISAETCS MOAYIb /1, YTOI 3aUEIUICHHS dy,, LIAT MPOJOIBHON KAaHABKH Pro.

d,,d,d, 11, Let,.

3. iamepenne BBICOTHI 3y0a ho, HOpMasIbHOTO mrara Py, TOMIUHHBI 3y0a Syo M yrita mpouitst peiKu a,, MPOM3BOIUTCS NIPH OMOIIH 3yboMepa,
cornacHo puc. 7.2. u 7.3.

2. HpI/I TIOMOITH JIMHEHKH 1 MTAHTCHIUPKYJIA U3MEPAIOTCS OCHOBHBIC I‘aGapHTHBIe pasMephl: d a0?

1]
i) S
Y
2 '
P | R
<
Q 5

Puc. 7.2. Cxema uzmepeHust BBICOTHI 3y0a

Puc. 7.3. — Cxema U3MEPCHUA HOPMAJIBHOI'O 1Iara 1 yrijia B HOpMaJbHOM CEYCHUUN
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4. Tlpu u3MepeHnH BBICOTHI 3y0a N, [UIss MCKIIFOUCHHS BIMSHUS Paauyca y OCHOBaHHUs 3yba MexIy OOKOBOI MOBEPXHOCTBIO 3y0a W HOKKOW
3ybomMepa HEOOXOANMO OCTaBIATH 3a30p 0,5 MM.
5. VaMepeHie HopMaIbHOTO 1ara P, pousBoutes Ha Beicote hy,, = 0,5h,. Bennunna mara P, onpeessiercs: Kak pa3HOCTh pa3MepoB:

P,=C-S,,.
IMony4eHHast BeNMMYMHA CPABHUBAETCS C PACUETHON BENIMUYMHOM, KOTOPask HAXOAUTCS 10 popmyie:
P =x-m.
o

n
6. B HEKOTOPBHIX CiIydasx TONMIKHA 3y0a (pessl MOXKET OTINYAThCS OT BETHIHUHEI Sno = 7M/ 2, nosromy s onpenenenus Sy, cHauana
HaXOIT KO3(QUIUECHT BBICOTHI 3yOa
f =(ho/2)-0,2m
U OKPYIJISIOT €ro J10 CTaHAapTHOH BenuuuHs! 1,0 uim 0,8:
h,, =m(f +0,2).
7. dns onpezaeneHus yria npoduiis peiiki MOXKHO BOCIOJIB30BAThCS NPHOIMKEHHOH 3aBUCHMOCTBIO:

tgoeno = (Sz _Sl)/z(hz _hl)’

h, =h, = (03..10), w~

PexoMeHIaInuy no BEINOIHEHUIO 33IaHUi U TOATOTOBKE K MPAKTHIECKOMY 3aHITHIO

JlabopatopHast pabGoTa BbIIOJHSACTCS Ha 0Oaze wHMHpOpPManMM 0O BHIOPAHHOW TEMAaTHKE HCCIIEAOBaHUsI, COOpaHHOH OakamaBpamMu
CaMOCTOATENBHO. [lomydeHHbIe pe3yabTaThl 00CYKIAIOTCS M COTTIACOBBIBAIOTCS C BEAYIIMM IPETIOIaBATEIEM.

OcHoOBHas uTeparypa

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

Craperit Ockon : THT, 2010. - 388 c. — ISBN 978-5-94178-192-8 V/IK 621.9
JlomonHUTeNbHAS INTEPATypa

Jlo6anos, JI. B. IloaroroBka pexymiero HHCTpyMeHTa st 00pabOTKH KOMIIO3UIIHOHHBIX MaTepuaioB : monorpadus / [I. B. Jlobanos, A. C.
SAnromkus . - bparck : bpI'Y, 2011. - 192 c. VIIK 621.9

KOHTpOJIbHBIE BOIIPOCH! JUIS CAMONPOBEPKU

1. Ha3HaueHue yepBsuHbIX (pes.

2. OCHOBHBIE KOHCTPYKTHBHBIE ¥ T€OMETPUYECKUE TTapaMeTpsl (pes.

3. Tlo 3amanuio npenofaBaTes MOSICHATh Ha3HAYEHNE ¥ IPOM3BECTH 3aMep OJJHOTO U3 KOHTPOIMPYEMBIX IIapaMeTpOB.

4. Ilepeuynciute TUIBI JOJIOSAKOB, KOTOPBIE BbI 3HAETE.

5. HazHaueHue npsiMo3yObIX U KOCO3YOBIX JIOTOSKOB.

6. Kakoii Tin non0sKoB IpHMeHseTCs IPY Hape3aHUU 3y0uaThIX KOJIEC ¢ BHYTPEHHUM 3alieluieHHeM?

7. YT0 Takoe MeTo/] KOIIMPOBAHUS U METOJ] OOKATKH, 110 KAKOMY METOly paboTaroT 3y0ope3Hblie 10a0sKu?

8. Kaxue a1ieMeHTHI ToN0sKa H3MEPSIIOTCS ¢ TIOMOIIBIO INTAHT eHIMPKYJIs?

9. Kakue reoMeTpidecKre 3JIeMEeHThI H3MEPSIOTCS € TIOMOLIBIO yriioMepa?

10. Kak onpenensiercs XxopaJibHasi TOIIMHA 3y0a nondska?

11. Kak onpenensercs yron ¢, ?

rae hy = 5mm,

12. VI3 KakuX MHCTPYMEHTAILHBIX MaTePHUAJIOB U3TOTABIMBAIOTCS 3yOOpE3HbIE H0I0SKU?

JlaGoparopHasi paora Ne8
AOpa3uBHBIi HHCTPYMEHT
[enb paboTsI:

3akperuieHne U yriyOlieHue 3HaHWH 10 KOHCTPYKIMM M XapaKTEPUCTUKaM adpa3uBHOTO MHCTpyMeHTa. [IpuoOpereHne HaBBIKOB B BBIOOpE
OITUMAJILHON KOHCTPYKIIHU U T€OMETPHU HHCTPYMEHTA.

3ananue:

1. UccnenoBanue BbIJaHHOTO a0Pa3UBHOTO HHCTPYMEHTA.

2. OmpezienieHne €ro THITA M BBIIIOJTHEHNE PacIIN(pPOBKH XapaKTEPUCTHK.

3. Omnpenenenne o6IaCTH TIPUMEHEHNSL.

4. ObopMUTH OTUET.

Iops 10K BBITOTHEHHS:

1. IlpopaboTaTh BCE MyHKTHI 3a/IaHMUI.

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

3. OTBETUTH Ha BOIPOCHI CAMOIPOBEPKH.

4 OopMUTH U 3AIUTHTH OTYET.

3amgaHus O caMOCTOSTeAbHOH pabOoThI:

1. dopmynupoBKa 3agaHus AJIs1 IPOBECHUS JIAOOTaTOPHON PaObOTEL.

2. 3a3cKM3UPOBATh H3ydaeMblii aOpa3UBHBIA HHCTPYMEHT

3. 3anummTe XapaKTePUCTHKH 3aaHHOTO a0pa3HBHOTO HHCTPYMEHTA.

4. 3anmmuTe 001acTh NPUMEHEHHS 33/JaHHOTO a0pPa3uBHOTO HHCTPYMEHTA.

PexoMeHIaIMy 10 BEINOJIHEHUIO 33/IaHUH U MTOATOTOBKE K NPAKTHIECKOMY 3aHSITHIO

JlaGoparopnast pabora BbIIONHSETCS Ha 0a3e HHpOpMALUMM IO BBHIOPAHHON TEMATHKE MCCIEIOBaHUs, COOpaHHOH OakagaBpaMu
caMocTosATeNbHO. [TomydeHHbIe pe3ybTaThl 00CYKAIOTCS U COTIIACOBBIBAIOTCS C BELYIIIMM TIPETOIaBaTeIIeM.

OcHOBHast uTEpaTypa

I'peunmankos B. A. Pexyuie uHCTpyMeHThI: yaebHoe mocobue / B. A.I'peuntunnkos, C. H. I'puropses [u ap.]. - 2-¢ u3n., nepepab. u gom. -

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

Jlo6anos, JI. B. IToaroroBka pexymiero MHCTpyMeHTa Juisi 00pabOTKM KOMITO3UIIMOHHBIX MaTepuanos : MoHorpadus / [I. B. Jlodanos, A. C.
Snromkus . - bparck : bpI'Y, 2011. - 192 c. YIK 621.9

KoHTpoIbHBIE BOIPOCHI I CAMOIPOBEPKH
. ®opma u 0003HauUeHNE a0PA3UBHBIX HHCTPYMEHTOB.
. CBsi3ka abpa3vBHBIX HHCTPYMEHTOB.
. CtpykTypa abpa3sHBHOr0 HHCTPYMEHTA.
Bunbr abpa3uBHBIX MaTEpPHAIIOB.
. TBepaocTh abpa3sMBHOrO HHCTPYMEHTA.
. 3epHHUCTOCTh aOpPa3MBHOTO MaTepUaa.
Kiaccer TounocTH abpa3suBHEIX HHCTPYMEHTOB.
. Kitace HeypaBHOBemeHHOCTH NITH(OBATBHBIX KPYTOB.

41


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%BE%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%94%2E%20%D0%92%2E

9.2. MeToanyeckne yKa3aHHMs 10 BBINOJHEHHI0 KYPCOBOIo NMpoeKTa (KypcoBoi padoTsl),
KOHTPOJILHO# padorel, PI'P, pedepara

VY4eOHbIM MJIAHOM HE MPEIyCMOTPEHO.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCOJIb3YEMBIX ITPH
OCYHECTBJEHUA OBPA30OBATEJIBHOI'O ITPOIECCA 11O JUCHUIIVIMHE

Nudopmannmonno-kommyHukatupabie TexHosoruu (MKT) ucnons3yrorest mis:
- MOJTy4eHUS MH()OPMAIIMK TIPH MTOATOTOBKE K 3aHSITHSM;

- CO3J]aHMs MPE3EHTALMOHHOTO COTPOBOXKACHHUSI 3aHSTHIA;

- pabOTBI B AJIEKTPOHHOW MHPOPMALIMOHHOM Cpefe.

CranmapTHOE JIMIIEH3UNOHHOE MTPOTrpaMMHOE 00ecIieueHue:

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AuTuBHpYCcHOE porpammuoe obecrieuenue Kaspersky Security.
4. Adobe Reader.

11. ONMCAHME MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIAIIJIMHE

Buo Haumenosanue Ilepeuenv ocnoenozo ooopyoosanus e JIx, JIP,
3anamus ayoumopuu P Py 113
Tk JlexiimoHHast / ceMUHapCKast Vebhas MeGens i
ayIuTOpUs
Jlaboparopus
MHCTPYMEHTAJIBHOTO ) N
P 0BeCIeCHIS VYueOHas meOeb; 3aTOYHON CTaHOK TP No 1.8
3J1642E
MAaIIMHOCTPOUTENBHBIX
MIPOU3BO/ICTB
Vuebuas mebens; 10-T1IK i5-
CP Yyrransegi san Ne | 2500/H67/4Gb (MouuTOopTFT19 i

Samsung); mpunatep HP LaserJet
P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIA IPOBEJAEHU S
IMPOMEKYTOYHOU ATTECTAIIUU OBYYAIOIIUXCHA ITO JTUCIUITTIMHE

1. Onucanue ¢poHIA OLIEHOUYHBIX CPEACTB (NACMOPT)

Ne 3
JIEMEHT
KoMIIe- Pazgen Tema ®OC
KOMIIeTeHIHH
TeHIHH
1. Pexxymmit 1.1. Ponp u 3HaueHHE PEKYIIETO DK3aMeHaI[IOHHBIE
CIIOCOOHOCTb y4acTBOBATh
MHCTPYMEHT Kak WHCTPYMEHTa B MAaIIMHOCTPOCHUH. BOTIPOCHI
B pa3pabOTKe MpOrpaMM U
OCHOBHOE 3B€HO I'pynme! pexxyniero HHCTpyMeHTa.
METOJIUK KOHTPOJIS U
B IIpoleccax 1.2 TpebGoBaHUS K pPEXYyLUM
WCTIBITAHUS
(dhopmoobpazoBaH HHCTPYMEHTaM
MAaIIHHOCTPOUTEIBHBIX .
N usl eTaneu 1.3 Marepuaisl, IpUMEHsEMBbIE JUTS
n3Aennii, CpescTB
pe3aHueM PEXYIIUX HHCTPYMEHTOB
TEXHOJIOTHYECKOTO
2. TpuHuun 14 OCHOBHEBIE MIPUHLIUIIBI
OCHAIIICHUS], TUarHOCTUKH,
paboTHI 1 MIOCTPOSHHUS KOHCTPYKIMH
ABTOMATH3ALIN 1
OCHOBHBIE PEKYIIUX HHCTPYMEHTOB
yIpaBJICHHS,
S CVILICCTRISE TIOHATHS O 2.1 Pe3upt
[1K-18 > KOHCTPYKTHUBHBIX 2.2 WucTpyMeHTHl 11 00paboTku
METPOJIOTHYECKYIO .
JJIeMEHTaX OTBepCTHit
MIOBEPKY CPENCTB
MeTajuopexymer | 2.3 3eHKepbl

H3MEpPEHHs] OCHOBHBIX
MoKasaTenei KauecTBa
BBIITYCKaeMOH MPOJTyKIINH,

0 UHCTPYMEHTa

2.4 Pa3BepTkH
2.5 IIpOTSHKKU U MPOIIUBKH

B OIICHKE ee Opaka u
aHaJu3¢e MPUYHH €To
BO3HHKHOBEHMS,

pa3paboTKe MEpOIPUSTHUiL
10 ero MpeaynpexKICHUI0 1

YCTPaHEHHIO

2.6 Ope3ssr

2.7 VHCTpYMEHTHI AJsl Hape3aHHs
pe3b0bI

2.8 AOpasuBHblE H
HWHCTPYMEHTHI

2.9 AnmMassl u
HWHCTPYMEHTBI

aJIMa3HbIC

aJIMa3HbIC

2. DK3aMeHAllMOHHbIE BONPOCHI

Ne Komnerenuun 3K3AMEHAIMOHHBIE BOIIPOCHI Ne M HaMMeHOBaHHe
n/n Kon OnpeneJieHne pasaena
1. Pors MeTamIopexymniero HHCTPYMEHTA B TIPOM3BOJICTBE.
2. MeTto/ib! HOBBIIICHHUS TIPOU3BOANTEIBHOCTH PEXKYIIETO HHCTPYMEHTA.
3. KOHCTpyKTHBHBIC M TEOMETPHYECKUE TAPaMETPBI PEXKYIIEr0 HHCTPYMEHTA
4. AGpa3uBHBIE MaTepUAIB H H3CITUSL
5. llInudoBanbHble KPYrd. 3ePHUCTOCTD U CBSI3KH IUTH(OBAIBHBIX KPYTOB.
7. 1llnudoBansHble Kpyru. TBEpHOCTb M CTPYKTypa Kpyra. MapKupoBKa
CTI0GOGHOGTS YIACTROBATH NUIA(OBATEHEIX Kpyro. CrienuanbHble MUTH(OBAITbHEIE KPYTH.
B paspaboTKe TpOrpamM i 8. 3epHHCTOCTh U CBS3KM aIMasHbIX HUTH(OBATBHBIX KpYyroB. KoHieHTparms
METOJHK KOHTPOA anMasoB B Kpyrax. [IpaBuna skcruryatanuu /IMa3HBIX KPYTOB.
O 9. UHcTpymeHTH Juist o6pa6uon<n orBepcThil. Caepia. ISOHCprKTI/IBHLIC
MAIHHOCTPOTEITHbIX 9JIEMEHTHI CBEPIL. Su’ron pexylIel 4acTH, yrol HAKJIOHA BUHTOBOM KaHABKH.
W3 eHi, CpenCTB 10. Vsl pexymieil KpOMKH cBepil. MeTO/IbI yiTy4IICHHs! TEOMETPHU CBEpIT 3
X HONOHIGCKOrO 11. 3enxeprl. Kiaccupukanms u Ha3HaueHWe. BBIOOp KOHCTpYKTHBHBIX M | 1. Pexymmii
a—— TeOMETPHUYECKHX IapaMeTPOB 3CHKEPOB. HMHCTPYMEHT KaK
AMATHOCTHK, 12. Pa3Beprku. KOHC;l'pyKTI/IBHLIe U TEOMETPUUYECKHE HJIEMEHTH Pa3BEePTKH. | OCHOBHOE 3BEHO B
ABTOMATH3ALIN 1 Jlomycky Ha Hapy>KHBII IHAMETp pa3BepTKU. Tporeccax
— 13. ®pe3sbr. Vx Ha3HaueHME U KIACCUDUKALIHS. (bopMogﬁpasoBaHnﬂ
1 MK-18 | ocymectsss 14. KOHCTPYKTHBHBIE 3JIEMEHTHI M pacdeT (pe3 ¢ OCTPO3aTOUCHHBIMHU 3YObsSMH | JeTanei pe3aHuem
(nmamerp, uncio 3yObeB, miar) 2. INpuHrmn paGoTs
METPOJIOTHYECKYIO

HOBEPKY CPEZICTB
U3MEpEHHs] OCHOBHBIX
HoKasaTesell KauecTBa
BBIITyCKaeMoit
HPOJIYKIINH, B OLICHKE e¢
Opaka 1 aHaJIM3e IPUIHH
€ro BO3HUKHOBEHHSI,
pa3paboTKe MepOnpPHATHIA
O €ro MPEYIPEXICHUI0
U YCTPAHEHUIO

15. KOHCTPYKTHBHBIE AJIEMEHTHI M pacueT Gpe3 ¢ 3aTbIIOBAHHBIMU 3YObSIMH.

16. TpebGoBaHuMst K MaTepHaIaM JUlsl H3TOTOBJICHHUS METAIOPEKYIIUX IEMCHTOB.
17. WHctpyMmeHTanbHble cTaiad. TpeOoBaHHMS K HHM. YIJIEPOAUCTHIE U
JIETMPOBAHHbIEC HHCTPYMEHTAIBHBIC CTaJIH.

18. TBepabie cruiaBsl. Kiaccubukanus, Ha3HAYCHHE U 00JIaCTh TIPUMEHEHHS.

19. BeicTpopexynye HHCTpyMeHTaNbHEIe cTanu. Kilaccuukanus, Ha3HaueHUue 1
001aCTh IPUMEHEHHSI.

20. Kepamuueckue pexyiine MaTepUabl
Ha3HaYCHHE U 00J1acTh IPUMEHEHHSI.

21. Anmassl 1 anMasHble HHCTPYMeHTHI. Kitaccubukanust, Ha3Ha4eHne u 0071acTh
MIPHMEHEHUSL.

22. Pe3upl. @opma nepenHeii moBepxXHOCTU. CTPYKKOIOMATEIH.

23. UHCTpYMEHT /st Hape3aHHs pe3bObL.

24. Pe3pOOHApe3HbIC TOJOBKHM Ui HAape3aHWsl HapyXHBIX pe3sb. [omoBku c
KPYIJIBIMU paJiialbHBIMHU ILTaIIKaMy. BuxpeBoit Merox Hape3aHus pe3bo.

25. IHCTpYMEHTHI A7 HaKaThIBAHHS PE3b0.

26. Pespbonapesnsle ¢pe3sl Mx knaccupukanuys 1 Ha3HaYeHHE.

u kepmersl. Kiaccudukanms,

¥ OCHOBHBIE TIOHATHS
0 KOHCTPYKTUBHBIX
3JIEMEHTaX
METaIOPEeXKYIIEro
HHCTPYMEHTa
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3. Onucanue nokasarejieil 1 KpUTepHeB OlleHNBAHUS KOMIIeTEHIUIA

Iloka3zarteu Onenka Kpurtepunu

- TaHBI HCYCPIBIBAIOIINE 1 00OOCHOBAHHBIC OTBETHI HA BCE
3HaTh! MTOCTABJICHHBIC BOTIPOCHL;
1IK-18 - OTBETHI U3JI0KEHBI [PaMOTHO, YBEPECHHO, JIOTUYHO,
- IpOrpaMMbl 1 MCTOTUKH OTJIMYHO MOCIEA0BATEIIBHO;
KOHTPOJISL M HCTIBITAHITT - OIUPAsCh HA YCBOEHHBIE 3HAHUS, YETKO YBI3bIBAET HAYYHBIE
MAalIMHOCTPOUTEIbHBIX 2 .
N, TTOJIOKEHUSA C TIPAKTHYECKON AEATEIIEHOCTHIO;

. - cBOOOJTHO BJIaJIe€T OCHOBHBIMH IMOHATHSMH TUCIHATUTHHEL
YMmerb:
TTK-18 - JaHbI TIOJIHBIE, TOCTATOYHO 0OOCHOBAaHHBIE OTBETHI HA
- pagpa6aTbIBaTb TIOCTaBJICHHBIE BOIIPOCHI;
[POrpaMMbl B METOAUKH - TBEPJI0 YCBOMII TEMY, TPAMOTHO U IO CYIIECTBY M3JIaraeT ee,
KOHTPOJIS U MCTIBITAHHS opomIO OMUPASCh HA MOJYYCHHBIC 3HAHMS,
X 111 “

MaIllTAHOCTPOUTCIIBbHBIX P - HE IONYCKAET CYIIECTBEHHBIX HETOYHOCTEH,
W3ACTIHM, CPCICTB - YBSI3bIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKON
TCXHOJIOTHUYCCKOT'O JIeATeNbHOCTBIO;
OCHalICHUA, THAarHOCTHUKU, . .

- BJIQJICCT CUCTEMOW OCHOBHBIX MOHSATHI JUCIUTUIAHBL
ABTOMATHU3allMU U
e —— - TaHBI B OCHOBHOM TIPaBUJIbHBIC OTBETHI Ha BCE
Buiajers: ITOCTaBJICHHBIE BOIIPOCHI, HO 0€3 I0CTaTOYHOTO 0OOCHOBAHUS;
TIK-18 - IOITyCKaeT HeCYIECTBEHHBIC OMIOKA M HETOYHOCTH;
- HaBBIKAMH OCYIIECTBIIECHHS - HCTIBITHIBACT 3aTPYAHCHHUS B MIPAKTHICCKOM IIPUMECHEHUHT

o Y/A0BJIETBOPUTEJILHO M

METPOJIOTUYECKOU MMOBEPKU HonyquHLIX 3HaHHH,
CPEACTB U3MEPCHUA - c1ab0 apryMEHTHPYET HAyYHBIC TTOJIOKEHIS,
OCHOBHEIX [IOKa3aTC/ICH - YacTUYHO BIAageeT CHUCTEMOW OCHOBHBIX MOHSTHUH
Ka4veCTBa BBIITYCKAEMOU

JUCIUTUTAHBL
MPOAYKINH, B OLICHKE €€ 6
GpaKa i AHAT3S IPHIUH €ro JIOITYyCKAET CYIICCTBCHHBIC OIUOKH U HETOYHOCTH MPH
BOHUKHOBEHMS, Pa3pacoTke OTBETE Ha MIOCTABJICHHBIC BOIPOCHI;

i - UCTIBITHIBACT TPYAHOCTH B MPAKTHYCCKOM MPUMCHCHUN
MEpPOTIPHUSITHH O €ro He Y/IOBJICTBOPHTEBHO pynH p p
NPEAYIPEKIACHUIO U HOHy‘IeHHI)IX 3HAaHHUU,

YCTPaHEHHIO. - HE MOXKET apryMCHTUPOBATh HAYIHBIC [TOJIOKCHHS,
- He BJIaJIEET CUCTEMOU OCHOBHBIX MOHATUM TUCHUIIHHBIL.

4. MeToauyeckne MaTepHaJibl, OIpeAeJsiiONIMe NPoueAypPbl OLEHMBAHMA 3HAHWM,
YMeHHUii, HABBIKOB U ONBITA eATeJIbHOCTH

HucuuruinHa  MHcTpyMeHTanbHOe — oOecliedeHHe  MAallMHOCTPOMTENIbHBIX — MPOU3BOJICTB
HampaBJeHa Ha OCBOGHHWE Ha TMPAKTHKE W COBEPIICHCTBOBAaHWE 3HAaHWA B  00JacTH
MHCTPYMEHTAJIBHOIO 00ECHeueHUs] MAIIMHOCTPOUTENbHBIX MPOM3BOJCTB, BKJIIOYas ydyacTHE B
pa3paboTke W BHEAPEHHH ONTHUMAIBHBIX TEXHOJOTHH W3TOTOBJICHUS MAIIMHOCTPOUTEITHHBIX
U3JeNUil ¢ y4eTOM Hay4yHO-TE€XHUYECKOW MH(pOpMalMy, OTEYeCTBEHHOIO U 3apyOeXHOro OIbiTa B
MHCTPYMEHTAIILHON OTPACIIH.

Wzyuenne  pucuumiuHbel — MHCTpyMeHTanpHOEe — oOecreueHHe  MallMHOCTPOMTENbHBIX
MIPOM3BOJICTB MPETYCMATPHBACT:

— JEKIHH;

- nabopaTopHbIe paOOTHI,

- CaMOCTOSITENIbHYIO paboTy;

- 9K3aMeH.

B xome ocBoenms pazmena 1 Pexymmii MHCTpYMEHT Kak OCHOBHOE 3BEHO B Ipolleccax
dopmooOpa3oBaHust jeraneil pezaHueM oOydaromiuecs O0O0s3aHbl YSCHUTh pPOJIb W 3HAUYEHUE
METAJUTOPEKYIIEr0 WHCTPYMEHTa B MAIIMHOCTPOSHUH, PACCMOTPETh TPYIIBI WHCTPYMEHTOB W
COBPEMEHHBIX MHCTPYMEHTAJIBHBIX MaTEpUaAIOB, OCBOUTh OCHOBHBIC NMPHHLMUIBI MPOESKTUPOBAHUS
METAJJIOPEXKYIIETO HHCTPYMEHTA.

B xome ocBoenus paznena 2 IlpuHiun paGoTel U OCHOBHBIE MOHSATHS O KOHCTPYKTHBHBIX
DIIEMEHTAX METAILIOPEKYIIET0 NHCTPYMEHTA 00YJarOIINeCs TOJHKHBI YSICHUTh OCHOBHBIE 3JIEMEHTHI
Pa3IMYHBIX METALIOPEXKYIIUX HWHCTPYMEHTOB, T'€OMETPHUYECKUE MapaMeTpbl W Ha3HauYeHUeE
AIIEMEHTOB PEXKYIIEr0 HHCTPYMEHTA.

Heo6xonuMo OBNafeTh HaBbIKAMM M YMEHHUSMH TNPUMEHEHHUS IOJYYCHHBIX 3HAHMNA IS
HNOArOTOBKM M IPOBEACHUS OPraHM3alMOHHOW paboThl B  00JacTH HHCTPYMEHTAIBHOI'O
oOecrieyeHus JJ1s TIOIY4YEHUs POIYKIIMUA BEICOKOTO Ka4eCTBA M BHICOKOM MPOU3BOAUTENBHOCTHIO.

B mpouecce u3ydeHHs AUCLUIUIMHBI PEKOMEHJIYETCSl OOpaTUTh BHHMAaHUE HA Hay4yHbIE
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npo0JIeMbl  COCTOSHUSI COBPEMEHHOM HMHCTPYMEHTAJIbHOM MPOMBIIIJICHHOCTH a o0nactu
MeTaooopaboTku. OBnafieHWe KIIOYEBBIMA TOHATHUSMH, TEPMUHAMU H  ONPEICICHUSIMU
MHCTPYMEHTAJILHOTO 00€CreYeHUsl SBIISETCS HEOOXOAMMBIM Il KOPPEKTHOI'O OINEPUPOBAHUS
OOLICTIPUHATHIMA ~ TEPMHHAMH  HAYyYHOTO  COOOINECTBA TPU  TOJATOTOBKE  BBIMTYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

[Ipy mOArOTOBKE K DJK3aMEHY PEKOMEHIYyeTCss 0co00e BHHMAaHHE YACIUTh BOIpPOCaM,
CBSI3aHHBIM C IPOEKTUPOBAHUEM METAJUIOPEKYILETO HHCTPYMEHTA.

B mporecce mpoBeneHust 1a0OpaTOPHBIX M MPAKTHUYECKUX PAOOT MPOMCXOMUT 3aKPEIUICHHE
3HaHUH, (HOpMHUpPOBAHHE YMEHUN W HABBIKOB peaju3allud IMPEACTaBICHUS O HHCTPYMEHTAIbHOM
00ecreueHn! B TEXHOJIOTHU MAIIMHOCTPOCHHUSI.

CaMocTosTeNbHYIO0 pab0Ty HEOOXOAMMO HaYMHATh C O3HAKOMIICHHUSI C OCHOBHBIMU MOHITHIIMH,
TEPMHHAMH M OIPEACICHUSIMH B OOJACTH HWHCTPYMEHTAJIBHOTO OOCCIICUCHUS; ONpPEIeICHUS
OCHOBHBIX 33]1a4, pEIIAEMbIX [IPU IPOECKTUPOBAHUH METAIIIOPEKYILET0O UHCTPYMEHTA.

B mporiecce KoOHCYIbTAMH € TIPETOAaBaTeNIeM 00CYKIAIOTCS M COTIIACOBBIBAIOTCS MOTYICHHBIE
pe3yJbTaThl, YTOUHAIOTCS U KOPPEKTUPYIOTCS OTUETHI 110 JIaOopaTOpHBIM paboTam.

PabGora ¢ muTeparypoil SBISETCS BaXHEHIIMM SJEMEHTOM B TIONYyYCHUW 3HAHUU 110
mucrumiae. [Ipexae Bcero, HEOOXOAMMO BOCIIONB30BAThCA CIIMCKOM PEKOMEHIYyeMOi Mo JaHHOH
JUCLUIUIMHE JIATEPATYpOi. [[ONMONHUTENbHBIE CBEICHHS IO M3Yy4aeMbIM TEMaM MOXHO HAWTH B
NepuoInyecKon rneyatu u B latepHere.
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IIpunoxenue 2

AHHOTALNUA
padoueii mporpaMMbl JUCHHUILTHHBI
HHcTpyMeHTAIBHOE 00ecniedeHrne MAIIMHOCTPOUTEIbHBIX IPOU3BOCTB

1. Heanb u 3aqa4M M CUUILUIHHBI

[lenbto M3y4YeHHs] TUCHUIUIMHBI SBISETCS — JaTh OOydYarolMMcs HEOOXOJuMble 3HAHUS O
COBPEMEHHBIX KOHCTPYKLHMSAX PEXKYIIUX HHCTPYMEHTOB, HAyYUTh MX TIPAMOTHO BBIOMpATh THII
PEXYILIEro MHCTPYMEHTA /I JAHHOTO TEXHOJOTMYECKOTO Mpoliecca, IPOEKTUPOBATh NHCTPYMEHT U
IPABWIBHO €0 3KCIUTyaTUPOBaTh, MPU HEOOXOJUMOCTU H3TOTABIMBATH CHELUAIBHBIN pEXyLIUI
WHCTPYMEHT.

3ara4amMy U3y4YECHUs TUCLHUIUIMHBI SBIISIETCA:

- pa3BUTHE CHOCOOHOCTH YYacTBOBAaTh B pPa3pabOTKE MPOrpaMM M METOJMK KOHTPOJIS U
UCIBITAaHUS  MAIIMHOCTPOMTENBHBIX  W3JCJIHMH, CPEACTB  TEXHOJOTMYECKOIO0  OCHAILEHUS,
JMarHOCTHKH, aBTOMAaTU3allMA U YIIPABJICHHs], OCYILIECTBIIATh METPOJIOTHYECKYIO ITIOBEPKY CPEICTB
U3MEPEHUs] OCHOBHBIX IIOKa3aTelel KauecTBa BBITYCKAaeMOM IMPOAYKLUHU, B OLIEHKe ee Opaka U
aQHAJIN3€ IPUYMH €ro BO3HMKHOBEHMS, pa3pabOTKE MEpONPUATUN IO €ro MpeaynpexacHUI0 U
YCTPaHEHHUIO.

2. CTpyKTYypa IMCHUILTHHBI

2.1. PacmpenerneHue TPYJOEMKOCTH IO OTHCIBHBIM BHUJaM Y4YeOHBIX 3aHSITHUH, BKIIOYAs
CaMOCTOSITEIILHYIO PaboTy: JeKkiuu — 17 yacoB; maboparopHbie paboThl — 51 yac; caMocTOsSTeIbHAS
paborta — 85 Jacos.

OO0mias TpyA0€MKOCTh AUCIHUILUIMHBI cocTaBisieT 180 yacoB, 5 3a4eTHBIX €AMHUIL.

2.2. OCHOBHBIC Pa3/ACIIbl TUCITUTUTHHEI:

1. Pexyumii MHCTpYMEHT KaKk OCHOBHOE 3BEHO B mpoiieccax ¢GopMooOpa3oBaHHs AeTajeit
pe3aHueM.

2. [Tpunumn paboThl U OCHOBHBIE MOHSATUS O KOHCTPYKTUBHBIX JIEMEHTAX METAIIOPEXKYIIETO
WHCTPYMCHTA.

3. [lmanupyemblie pe3yabTaThbl 00yyeHUsl (MepeyeHb KOMIMeTeHIHii)

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHUE CIIETYIONINX KOMITETEHIIUHA:

[1K-18 — cmocoOHOCTh ydYacTBOBAaTH B pPa3pabOTKE MPOTrpaMM M METOJUK KOHTPOIS U
UCTIBITAHUSA ~ MAIIMHOCTPOMUTENBHBIX  M3/EIMH, CPEICTB  TEXHOJIOTMYECKOTO  OCHAIEHUS,
JIMarHOCTUKH, aBTOMATU3AIMH U YIPABJICHHUs, OCYIIECTBIISITH METPOJIOTHIECKYIO ITOBEPKY CPENICTB
U3MEPEeHHUs] OCHOBHBIX IOKa3aTejel KauecTBa BBIMyCKaeMOH MpPOAYKIMH, B OIIEHKEe ee Opaka U
aHaM3e TPUYMH €r0 BO3HUKHOBEHHS, Pa3pabOTKE MEPONPHUATHHA IO €ro NPEeAyNPEKICHHIO |
YCTpaHEHHUIO.

4. Bua npomMekyTOYHOM aTTecTalum: DK3aMeH.
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Ipunoxenue 3

IIpomoxon 0 0ononHeHUAX U USMEHEHUAX 8 pabouell npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3aceqanus kapeapsl TM No OT «__ » 20 r.,

3aBenyromnuii kageapoit
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Ipunoxenne 4

®OHJ OINEHOYHbLIX CPEJACTB AJIA TEKYIIETO
KOHTPOJIA YCIIEBAEMOCTH 11O JUCHUIIJIMNHE

1. Onucanue GoHIA OLIEHOYHBIX CPeACTB (IIACHOPT)

Ne
KOMIIe- Jaement Pazpnen Tema ®OC
KOMIIeTeHIHH
TeHIHH
1.1. Ponp u 3HaUeHHE PEKYIIETO
Lromnui | pemner » woeyocnn:
WHCTPYMEHT KakK
CHOCOOHOCTH y4acTBOBATh OCHOBHOE 3BEHO 1.2 Tpebopanus K  pexymum
B pa3pabOTKe HpOrpaMM 1 B IpoLeccax IfHCTp yMEHTaM KoncmekT ekt
METOIMK KOHTPOJIS H (bopMooBpasoBan .3 Matepuasbl, IpUMEHIEMBbIE JIIs
HCIBITAHUSA WIS eTaneii PEXYINX NHCTPYMCHTOB
MAaIIMHOCTPOUTENLHBIX pesaiem 1.4 OcHopHbie HPHHITHIIEL
V3JIEIHi, CPEJICTB MIOCTPOSHHUS KOHCTPYKIMH
TEXHOJIOTHYECKOTO PEKYIHUX HHCTPYMEHTOB
OCHAIIICHUS], JUarHOCTHKH, 2.1 Pestmt KoncnekT nexkuuit;
aBTOMATH3AIHH U Oryer no JIP Nel
yIpaBIICHHS, 2.2 NHcTpyMmeHTHl ansi 00paboTKH KoHcrekT nexiuii;
[K-18 OCYIIECTBIATD OTBEpCTHIT Otuer mo JIP No2
i METPOJIOTHYECKYIO 2.3 3emHKepsr Koncnekr nexmii;
IIOBEPKY CPEACTB 2. MpuHimn Ortuer o JIP Ne3
H3MEpPEHHs] OCHOBHBIX paboTh 1 2.4 Passeprin Koncnekr nexmii;
IoKasareseil KauecTBa OCHOBHbIE ) Ortuer no JIP Ne4
BBIITYCKA€MOH MPOAYKIIUH, TOHSATHUSA O 2.5 TIpOTHRKH H IPOIIHBKH KoHcnekr nexkumii;
B OIICHKeE ee Opaxa n KOHCTPYKTHUBHBIX Ortyer no JIP Ne5
aHaJu3e MPUYHH €To JJIEMEeHTaX 2.6 dpess KoncnekT nexkuuit;
BO3HHUKHOBEHHUS, METaJLIOPEXKyIIer ) Ortuert o JIP Ne6
pa3paboTke MEepOnpUsSTHI O UHCTPYMCHTA 2.7 VHCTpyMEHTHI Ui Hape3aHwus Koncnekr nexiuii;
110 €T0 NPEAYTIPEKACHUIO U pe3b0bI Ortuer o JIP Ne7
YCTpaHCHHIO 2.8 AOpasuBHbIE W  alMa3HbIC Koncnexr exuuii;
UHCTPYMEHTBI Ortuer no JIP Ne§
2.9 Anmassl 1 anma3Hble .
HHCTPYMCHTHI Koncnekr nexumit

2. OnucaHue nMoKa3aresiei u KPUTECPUEB OLICHUBAHUA KOMIIeTeHII il

Iloka3atesnu Ouenka Kpurepuu
3uats: - JIaHBI NCYEPTIBIBAIOIIME U 000CHOBAHHBIE
TIK-18 OTBETHI HA BCE MOCTABJIEHHBIE BOMPOCH;
- IPOTPAMMBbI H METO/IMKH KOHTPOJII M HCTIbITAHNS - OTBETH HATIOWKEHE TPAMOTHO, YBEPEHHO,
MalIMHOCTPOMTENbHBIX U3/IENMIA; JIOFHYHO, TOCIIEIOBATEBHO:
YMer: 324TEHO - OMMPAsACh HA YCBOCHHBIE 3HAHMS, YETKO
TIK-18 YBA3BIBAET HAYYHBIE TIOJIOKEHHS C
- pa3pabareIBaTh MPOrPaMMbl U METOMKH KOHTpOJIA T ——
¥ MCTIBITAHHS MAIIHHOCTPOUTENBHBIX H3JIENHI, - CBOGOMIHO BIANEET OCHOBHBIMY HOHATHAMMU
CPEJICTB TEXHOJIOTMYECKOTO OCHAIIEHHUS, p————
JIMATHOCTHKM, aBTOMAaTH3alUK U yTIPABJIEHHUSL;
Baazern: - JIOMYCKAET CYIECTBEHHBIE OMIMOKHU 1
TTK-18 HETOYHOCTH MPH OTBETE HA MOCTABJIEHHBIE
- HABBIKAMH OCYILECTBIECHUS METPOJIOTMIECKOM BOTIPOCBL,
MOBEPKH CPEICTB H3MEPEHHSI OCHOBHBIX ITOKA3aTENEH - HCHBITBIBACT TPYAHOCTH B HPAKTHHCCKOM
KAueCTBA BBINYCKAEMOH IIPOJIYKIIHH, B OLIEHKE ee He 324YTEeHO | NPUMMEHEHHM MOJy4YEHHBIX 3HAHMIA;
Opaka ¥ aHaJm3e NPUYUH €r0 BOSHUKHOBEHHUS, - HE MOKCT apryMEHTHPOBATL HAyHHBIC
pa3zpaboTKe MEPONPUATHIA TI0 €T0 MPELYIPEKACHUIO HOJIOKCHH, . .
U YCTPAHEHHIO. - HE BJIAJEET CHCTEMOM OCHOBHBIX MOHSTHIA

JUCIUIUIHHBL
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[Tporpamma cocTaBieHa B COOTBETCTBHU C (heiepaIbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIETO OOpa3oBaHMs MO HamparieHuio nojarotroku 15.03.05 Koncrpykropcko-
TEXHOJOTUYECKOE 00eCIeYyeHNEe MAaIIMHOCTPONUTEIBHBIX IIPON3BOJICTB
ot 11 aBrycra 2016 r Ne 1000

s Habopa 2015 roaa: u yuebusim ianom @I'BOY BO «bpl'V» amnst ounoit popmbl 00ydeHus
oT «03» mrossg 2018r. Ne 413,

aJisi Haoopa 2016 roxa: u yueOHbM ranoM @I'BOY BO «bpl'Y» niis ounoii popmbl 00yueHus
ot «06» okTs0ps 2016 r. Ne 684,

s Habdopa 2017 roaa: u yue6HsM mmanom @I'BOY BO «bpl'Y» mist ounoit hopMel 00yueHHs
oT «06» mapta 2017 1. Ne 125,

st Haoopa 2018 roxa u yue6HbM turanoM GI'BOY BO «bpl'Y» nis ounoit popmbl 00yueHus
ot «12» maprta 2018r. Ne 130.

IIporpammy cocraBui:

KyszuenoB A.M., nonent kadeapst MuT, kaHa. TEXH. HAYK.

PabGouas nporpamma paccMOoTpeHa U yTBEpKAeHa Ha 3aceanuu kadgeapst MuT

oT «11» nexabps 2018 r., mpotokoi Ne 6

H.o. 3aBenyromero kadenpoit MuT E.A. Cnenenko
COI'ZTACOBAHO:

H.o. 3aBenyromiero Beimyckaromieit kapeapoit MuT E.A. Cnenenko
HupexTop OubanoTexn T.®. Cotauk

Pabouas nporpamma ogobpeHa MeToanueckoit komuccueit gakyiapreta MO

oT «14» nexabps 2018 r., mporokon Ne 4

[Ipencenarens MeToauueckoit komuccuu ¢paxkyiabrera MO I'.H. Ilinexanos
COI''TACOBAHO:
HauanpHuk yueOHO-METOINYECKOTO YIPaBIECHUS I'.II. Hexegen

Perucrpanmonnsiii Ne



