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3ansatue 1. OBPABOTKA 3AI'OTOBOK TOYEHHUEM

Heﬂb — HU3YUCHHUC TCXHOJJIOTHYCCKHX BO3MO>KHOCTEH TOYCHHS, OCHOBHBIX
Y3JI0B TOKAPHO-BHHTOPC3HOT'O CTaHKAa M HMX HA3HAYCHUA, MHCTPYMCHTOB JJIA
BBIIIOJIHCHUSA PA3HBIX BHIAOB TOKAPHBIX pa60T; IMOJIYYCHHUC IIPAKTHYCCKUX
HAaBBIKOB HaJIaAKHN CTaHKA U pa6OTI>I Ha HCM.

Conep:xkanue

2.1. Ha3nauenue u 061aCTh MPUMEHEHHS TOYCHHUS

2.2. Texnonoruaeckoe 000py10BaHNE

2.3. YcTaHOBKa 3arOTOBOK

2.4. UHCTpyMEHT 17151 TOKapHBIX padoT

2.5. Kunemarnueckue Metozsl (opMooOpa3oBaHMsl TIOBEPXHOCTEW TOUEHUEM
Bonpocs! 11 camonpoBepku

2.1. HaznavyeHnue u 00,1aCTh NPUMEHEHUS TOYCHUS

Touenue — Buj Je3BUIHONW OOpPabOTKM peE3aHHEM C BpallaTeIbHBIM
IJIaBHBIM JIBUOKEHUEM PE3aHMsl, COOOIIAaEMbIM 3aroTOBKE, M TOCTYIATEIbHBIM
JBIDKEHUEM TI0J]a4uM, COOOIaeMbIM HHCTPYMEHTY. TodeHuem oOpabaThiBarOT
MOBEPXHOCTU TEJl BPAILCHHS HAa BCEX THUIIAX TOKAPHBIX CTAHKOB. ToueHHeM
MOJIYHarOT HApYXHbIE U BHYTPEHHUE IIWIHMHAPUYECKUE, KOHUYECKUE, (DaCOHHBIE,
pe3b0OBbIE, TOPIIOBHIE MOBEPXHOCTH, a TAKKE KOJBIEBbIE KaHABKH Pa3HOTO
BHJIA.

OcHOBHBIE BHUIBl TOKAapHBIX pabOT: 0OTaunMBaHHWE (TOUYCHHE HAPYKHOU
MOBEPXHOCTH),  pacTayuBaHue  (TOUYEHHE  BHYTPEHHEH  IMOBEPXHOCTH),
NoJipe3aHue Topua, CHiATHE (acku, OTpe3aHue, pe3bOoHape3aHue, CBEpJICHHUE,
HakatbiBaHue (cM. Temy 10) u ap.

2.2. Texnosornueckoe 000py10BaHue

YHuBepcaabHbIl TOKAPHO-BUHTOPE3HBIN cTaHOK Mozenu 1K62 mokazan
Ha puc.2.1. Cranuna 1 sBnsercs 0a30ii AJisi BCEX OCTAIbHBIX Y3JIOB CTaHKa. B
nepeaHein 0abke 3 HAXOIUTCS KOPOOKa CKOPOCTEH, KOTOpas CIYKHUT JUIs
M3MEHEHHS YaCTOThI BpaIlleHUs IITTMHENS — TJIAaBHOTO Baja ctaHka. Ha mpaBom
dranHIe MMUHACTS IS 3aKPETUICHHUs 3arOTOBKU U TIepeaun Ha Hee KPYTAIIEro
MOMEHTa YCTAHOBJIEH MaTpoH 195.
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Puc. 2.1

Kopobka mogad 2 mo3BOJSET W3MEHSTh CKOPOCTH BpPAIEHUS XOJOBOTO
Basa 13 u xom0BOro BUHTA 12, 4TO 0OECTIeUrBaET MPOIOIBHYIO U ITOMIEPEUHYIO
MOJIa4YM PEXKYIIETO MHCTPYMEHTA.

Cynmopt 8 cocTouT M3 TPOJOJILHOTO 4, TomepeyHoro / M BepxHero 6
CYIIIOPTOB, @ TaK)XX€ UYETHIPEXMO3ULHUOHHOrO pesuenepxarens 5. Cynmopr 8
nepeMenaeTcs no HampasisitonM 11 ctanuHbl, 4TO 0OecreurBaeT JABHKEHUE
peslia BIOJb OCH BpallleHusi 3aroToBKU. llomepeuHslil cynmopT mepemMeniaer
pe3ell MO HamNpaBJSIOLUM IPOJOJBHOIO CYNIOpTa MEPHEHAMKYISIPHO OCH
BpallleHUs1 3arOTOBKU. MeXay BEpXHUM U IONEPEUYHBIM CYNIOPTAMU UMEETCS
MOBOPOTHAS TIJINTA, KOTOpPasi MO3BOJISET YCTAaHABIMBATh BEPXHUUN CYMIOPT MO
yIJIOM K JUHUHM LEHTPOB CTaHKa (JIMHUS, MPOXOJAIIas 4epe3 OCh BpallleHUs
IIMMAHJIENS U OCh IIeHTpa 3aaHel 0adku 10).

B dapryke 14 cMOHTHpOBaHBI MEXaHU3MBI, KOTOpBIE IPeoOpa3yroT
BpaliaTeIbHOe ABMKEHUE X0J0BOro Baja 13 (wm xomoBoro BHHTA 12) B
MOCTyNaTebHOE JBWKCHHE TMPOJOJPHOTO W  TIONEPEYHOTO  CYIIOPTOB
(MpomopHOE W TOMEPEYHOE JBIIKEHUS Tojay). XoA0BoW BUHT 12 pabotaer
JIMILb IPU Hape3aHUU pe3b0 pe3bOOBBIMH PE3lIaMHU.

B kopnyce 3amneit 0abku 10 B oceBOM HampaBlieHUM IEepeMeEIIaeTcs
nuHONb 9. B mMHONMM ycTaHAaBIMBAETCS LIEHTP ¢ KOHMYECKHMM XBOCTOBHKOM,
HOJIICPKUBAIOIUI  3aTOTOBKY, WJIH pPEXYyIIUHA (0CEeBOH) HWHCTPYMEHT IS
oOpabotku otBepctuif. lutok 16 3ammmiaer paboTarouiero ot JETALEeH npu
pE3aHUU CTPYIKKH.
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2.3. YCTAaHOBKA 3ar0TOBOK

3aroTOBKM Ha CTAHKE YCTAaHABJIMBAIOT C IOMOILIBID MAaTPOHOB WIIA B
IIEHTpax ¢ MOBOJIKOBOM IiaHman6o# (puc. 2.2). s 3akperieHus 3aroToBOK, Yy
KOTOPBIX OTHOIICHWE JJIUMHBI K uXx auametpy L/d < 4, npumeHsoT
CaMOIICHTPUPYIOIINE TPEXKYJIauyKOBbIe (CM. pucC. 2.2, a), YeThIPEXKYJIauKOBBIC
(HEecaMOLIEHTPUPYIOIIKE) U TAHTOBBIC TATPOHBI.

: n 8

. T 3

a) 6) 6)
Puc. 2.2

3aroroBku ¢ cootHomenneM L/d > 4 ycraHaBIMBaHOT B ILEHTpax C
MOBOJIKOBOM TUTaHIIAi00i. B 3TOM ciydyae BpamieHue co IMINUHIES Ha
3aroTOBKY TepeaaeTcs MOBOJKOBOM IMJIaHIIAH00M ¢ MmajiblieM, 3aKpEIICHHOW Ha
bnanue mwnuHaeNs cradka (puc. 2.2, 6), 1 MOBOJAKOBBIM XOMYTHUKOM (CM. PHC.
2.2, 8), 3aKpeIICHHBIM Ha 3aTOTOBKE.

[leHTpBl yCTaHABIMBAIOT B KOHWYECKHUE OTBEPCTHS INMHUHJETS CTaHKa U
nuHou  3aaHe 0alku. [lo KOHCTPYKIIMM W HA3HAYCHUIO Pa3IMYaoT
CJICAYIOIINE TUIIBI IICHTPOB (puc. 2.3):

— ymopHbId (cM. puc. 2.3, a) — WCIOOJB3YIOT MpH OOTAYMBAHHU
UJIMHAPUYECKUX TTOBEPXHOCTEH;

— cpe3aHHbI# (monyreHTp) (cM. puc. 2.3, 6) — NPUMEHSIOT Ist 00pabOTKU
TOpIIa 3aTOTOBKHU;

— ¢ IIapuKoBOM omopoi (cM. puc. 2.3, 8) — mpeAHa3HAYCH IS
o0TaunBaHUs KOHUYECKON MOBEPXHOCTH CIIOCOOOM CMeEleHUs 3aHel 0a0Ku;

— oOpatHbIii (cM. pHc. 2.3, 2) — UCMONB3YIOT JJIsi YCTAHOBKH 3aroTOBOK
MaJbIX AUaMeTPoB (10 4 Mm);

— Bpamampomuiics (cMm. puc. 2.3, 0) — npeaHa3’HA4YCH JI yCTaHOBKH
3aroTOBOK C OOJIBILIMM CEYEHUEM CPE3aeMOro ciiosi (Korja B IMpoLecce pe3aHus
BO3HMKAIOT 3HAYUTEIIbHBIC CUJIBI PE3aHUS), a TAKKE I 00pabOTKH 3arOTOBOK C
BBICOKOM YaCTOTOW BPAICHUS IITTAHJIEIIS.



a) 8)

2

7,

e
Puc. 2.3

Jist 3aKperuieHrs B IIEHTpaxX Ha 3arOTOBKE HEOOXOIUMO MPEayCMaTPUBATh
CTaHJIaPTHBIC IICHTPOBBIC OTBEpPCTHS (pHC. 2.3, ).

[Tpu 00paboTke HexecTKuX 3arotoBok (L/d > 10) mpHUMEHSIOT JIOHETHI,
MpeIHAa3HAUCHHBIC I CO3JIaHWs  JIOMOJIHUTEIBLHOM OMOphI B IEJAX
MpEeIOTBpAICHUsT Tporuda Toj JCHCTBMEM CHJ pe3aHus. HemoaBukHBIC
JIOHETHl YCTAHABJIMBAIOT HA HAMPABISAIONMIUX CTAHWHBI, TMOJBWKHBIE — Ha
MPOJIOJIBHOM CYTTIOPTE.

2.4. MHCTpYMEHT Il TOKAPHBIX padoT

Ha TokapHBIX CTaHKaxX UCHOJIB3YIOT TOKAapHBIE pe3Lbl, OCEBON MHCTPYMEHT
(cBepya, 3€HKEpBI, pa3BEPTKU U JPyrue HMHCTPYMEHTHI, Ha3HAYEHUE U
KJaccu(uKanus KOTOPBIX PACCMOTPEHBI MPU H3YYEHUU TEMbI 6), a TakkKe
WHCTPYMEHT JIJ1s 00pabOTKH MOBEPXHOCTEN 0€3 CHATUS CTPYKKH (cM. Temy 10).

TokapHble pe3lbl MO HA3HAYECHMIO JEJIATCS HA MPOXOJHbIE, MOAPE3HbBIE,
OTpe3Hble, (hacCOHHBIC, PACTOUYHBIC, KOHTYpHbIe W 1p. B Tabn. 2.1 moka3zaHsl
OCHOBHBIE TUITbI TOKAPHBIX PE3LIOB.

[IpoxoaHble pe3lbl MO KOHCTPYKUMU MOJAPA3JCISIOTCA Ha MpsMBIE,
YIOPHBIE, OTOTHYTBIE, & MO PACHOJIOKEHHUIO TVIABHOW pEeXyIlled KPOMKH — Ha
npaBble U JIeBble. PexyIas KpoMKa MpaBoro MpoxXoAHOro pe3la paclojoKeHa
TaK, 4YTO OHA MOXKET Cpe3aTh C 3arOTOBKM MaTepHall MpU MEPEMEIICHUH pe3la
CIpaBa HAJIEBO, a JIEBOTO MPOXOJHOTO pe3la — ciieBa HampaBo. [IpoxonHbie
pe3Lbl MPUMEHSIOT B OCHOBHOM JUUISI TOYEHUS UMIMHAPUYECKUX U KOHUYECKUX
NOBEpXHOCTEN. [IpOXOOHOM OTOrHYTBIM pe3ell MOXHO HCIIOJIb30BaTh JJIA
MOAPE3aHUs TOPLA, a MPOXOJIHON YIOPHBIA — JJI1 TOUEHUSI CTYIIEHYaTOrO Baja.
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[Tonpe3nsie TOKapHBIE peE3IbI MPEAHA3HAYEHBI TOJBKO JUIsI 00paboTKH
TOPIIOBBIX MTOBEPXHOCTEM.

OTpe3HbIMU pe3laMU OTPE3al0T TOTOBOE U3AeNUe (JeTalb OT 3arOTOBKH).
dacoHHbIE  pe3libl, MpelHa3HAaueHHble  JJIi  00paboTku  (PacOHHBIX
MOBEPXHOCTEH, pacCMaTPUBAIOTCS MPU U3YYCHUH TEMbI 3, a pe3b0OBbIE — TEMBI
4. PacTouHble pe3libl CYXaT JUIsl pacTauuBaHUsI CKBO3HBIX M TIIyXUX OTBEPCTHI
B 3aroToBKax (OTJIMBKAaX WJIM TMOKOBKAaxX), UMEIOIIMX OTBEPCTHS; B CILIOMIHBIX
3aroTOBKaX OTBEPCTHUSI TOJYYAlOT CBEPJCHUEM CIHPAIBHBIMU CBEpJIAMH, a
3aTeM 00pabaThIBAIOT 3€HKEpaMHU W pas3BepTKaMu (CM. TeMy 6), a TaKxke
PACTOYHBIMH PE3LIAMH.

Tabnuya 2.1
Tum pe3nos dopMa pexxyler 4acTh Tun pe3nos dopma pexymen
HMHCTPpYMEHTa (BUJ CBEPXY) YaCTU UHCTPYMEHTA
(BuA cBEPXY)
IIpoxonHsie:
B Pe3nboBEIC
lxpui;-uli JteB bt - 6
YIIOpHBIE
apas it avw vt
dacoHHbIE
OTOTHYTBIE *
PacTtounsie:
JUISL CKBO3HBIX
OTBEPCTHM @
—y——
[Toxpesnsie % f
JUTISL TITYXUX
OTBEPCTUM — F—ﬂ?
——g—
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2.5. Kunemaruyeckue MetToabl GopmMooOpa3oBaHus IOBEPXHOCTENH
TOYECHUEM

[ToBepxHOCTH BpallleHUs TOJYYAIOT MEepeMelieHueM o0pa3yroniel JTUHUN
110 HAMpaBJIAIONICH, KOTOpas MPEJCTABISIET CO00M OKpYyX)HOCTh (Tabm. 2.2).
OOpa3yromiast JUHUASA MOXKET OBbITh JII000H (OpMBI M pacmoyiaraThCs
MIPOU3BOJIBHO OTHOCUTEILHO HAMPABIISIONICH.

[Ipy TouyeHMM HampaBSIONIAs OKPY>KHOCTh BCET/a BOCIPOU3ZBOJMUTCS 32
CUeT BpallaTeJIbHOTO  JBWIKEHUS 3aroTOBKM, a oOpasyromias JWHUS
BOCITPOU3BOJMUTCS TepeMelieHueM HHCTpyMeHTa. [l  ¢gopmooOpazoBaHus
TOYCHHEM HCITOJIB3YIOT JIBA KHHEMATHYECKUX METOMAA: CJACAOB M KOTMPOBAHUS
WIM X coYeTaHue (Hampumep, Mpu Hape3aHUH pe3bObl).

[Ipu 00paboTke TO MeETOAYy CJIeI0B OO0pa3yroias BOCIPOU3BOAUTCS
TPaCKTOPHEH BEPIIMHBI TOKAPHOTO pe3lla MPH €ro JBWKCHUW OTHOCHUTEIHHO
3aroToBKH (cM. Ta0. 2.2) 1o NpsIMOW JTUHUU.

[Tpu 06paboTke Mo METOAY KOMMPOBaHUS oOpazyrouias NOBTOpsAET (hopmy
U pa3Mephl TJAaBHOM pEXyIlell KPOMKA HMHCTpyMEHTa Ha oOpabaThiBaeMoi
MOBEPXHOCTH 3arOTOBKH.

CnocoboM KomupoBaHusi 00pabdaTHIBAIOT KOPOTKUE TTOBEPXHOCTH JIeTaNIeh
m060i1  Gpopmbel. Crioco0 ClIeIoB TPUMEHSIOT JUIsl TOYEHHUS TOBEPXHOCTEH
BparieHus Jrooon Gopmel 6€3 orpaHuyYeHUs JUTHHBI 00PaOOTKH.
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Tabauya 2.2

I'eomeTpuueckoe KunemaTtudeckue MeTo 61 (hopMOOOpa3OBaHUS
[ToBepxHOCTH (hopmoobpazoBaHue
MeTon cneaoB MeTo1 KOMMPOBAHUS
Hanpag.smongan J
[unungpuyecka E(} - :_t }_ i
b O bpazyroupas L}. L
v :
Hanpag.smoias
Konunueckas } - ——B— } I—
=7 Ds,
Obpasylomas ‘E%,. Dj‘ g.
+
3 5
Hampasassoias _‘%?_ _‘%?_
Topuosas } ) ) }_ 1L
———
Obpasywoias L} fDS}"I ‘E} _E DS
i
.. :
Hanpaeamoian
ey ST 5
®daconHast j
==
Oidpazsywiaa L}' — DS'
+ wH
' D
Hanpag maroimas _‘%?7_‘1
Pe3nboBas } .
O dpasyoian




Bonpocs! A5t camonipoBepku

1. Kakue Buabl paOOT BBIIIOJIHAIOT HA TOKAPHBIX CTaHKaX?

2. Kaxkue nBHeHUS 3arOTOBKM U MHCTPYMEHTA MCIOJIb3YIOT IIPH (HOpMO-
00pa30BaHUU MTOBEPXHOCTEN TOUECHUEM?

3. TlosicHuTEe CYHUIHOCTh KMHEMAaTHUECKUX METOJ0B (popmMooOpazoBaHUs
CJIEJIOB U KOITMPOBAHUSI.

4. Tlepeuncnute OCHOBHBIE y3JIbl TOKAPHO-BUHTOPE3HOTO CTAHKA.

5. Kakue Tunbl HHCTPYMEHTOB UCIOJB3YIOT IIPHU TOKapHOI 00paboTke?

6. I[lepeuncnure crmoOCOOBI 3aKPETUICHHUS] 3arOTOBOK M IPUCIIOCOOJICHUS,
IIPUMEHSIEMBIE IS 3TOU LEIIN.



3ansarue 2. OBPABOTKA KOHNUYECKHUX U
®ACOHHBIX IOBEPXHOCTEM

Heﬂb — H3Y4YCHHUC TCXHOJIOIT'HMYCCKHX BO3MOXKHOCTEH CIIOCOOOB 06pa6OTKI/I
KOHHYCCKHUX H q)aCOHHBIX HOBGpXHOCTGI?I Ha TOKApPHO-BUHTOPC3HOM CTAHKC,
HCIIOJIB3YCMBIX PCKYIIUX HWHCTPYMCHTOB, HpI/IO6pCTGHHe HaBBIKOB HaJIaJIKH
CTaHKa U CaMOCTOSITCJIbHOM pa6OTBI Ha HCM.

Conep:xkanue

3.1. CnocoOs1 06pabOTKN KOHUYECKUX MTOBEPXHOCTEH
3.2. Pexymuit HHCTpyMEHT
3.3. XapakTepucTuka crnoco6oB 00pabOTKH KOHUYECKUX MOBEPXHOCTEH

3.4. OOpaboTka (pacCOHHBIX TOBEPXHOCTEH
Borpocs! mi1s1 camornipoBepKu

3.1. CnocoOb1 00padoTKN KOHNYECKUX MOBEPXHOCTENH

3
o f
} |
-
' {
Puc. 3.1

OcHOBHBIE reOMETpPUYECKUe
napameTpsl konyca (puc. 3.1): D u d
— AMaMETPhl OCHOBAHMI KOHYCa, MM;
| — mmHa KOHyca (paccTosHUE
MEXIY OCHOBAaHHSAMH), MM; 0O —
yroJl YKJIOHa KOHyca, rpam; 2a —
yroJl KOHyca, Tpaj.

O6paboTka KOHUYECKUX
ITOBEPXHOCTEN TOUYEHUEM Ha
TOKapHO-BUHTOPE3HBIX CTaHKax
obecrieunBaeTcs BpaIieHuEM

3aroToBku  (TJIaBHOE  JIBM)KCHHE
pesanus D;) wum mnepemenieHuem
WHCTPYMEHTa (IBMKEHUE TMOAauu
Ds). B 3aBucumoctu oT cmocoba
nmojiaya MOXET OBITh IPOJIOTHHOM,
MoTNepeYHOM, HAKJIOHHOM (Tab. 3.1).
[Ipu oTHOBpEMEHHOM pPaBHOMEPHOM
JIBIDKEHUW pe3lla TapalyIeIbHO M
NEPICHANKYJIIPHO OCH BpaIICHUS
3arOTOBKHU TaKXe Oyner
dbopMupoBaTHCS KOHUYEeCKas
MTOBEPXHOCTb. 3T10T croco0
UCIIOJIb3YIOT Ha TOKAPHBIX CTaHKAaX C
YHUCJIOBBIM POTrPaMMHBIM
ynpasienuem (UITY).
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Tabnuya 3.1

Crnioco0sl
00paboTku Bun [TapameTpsl KoHyca Crnioco0 ycTaHOBKHU
KOHUYECKHX KOHUYECKOU 3arOTOBKH Bun nonaun
IIOBEPXHOCTEN TNOBEPXHOCTH | o, rpaj I, MM
[Iupoxum Hapyxubie JIroboit | o 50 TpexkynaukoBblid | [IpogonbHas
pe3nom Buyrpennue aTpoH 1581051
HONepeYHast
CwmerennemM Hapy>xHbie 8-10 Jlrobas (B B mapukoBbIx [IpononpHas
3agHel 6a0ku npezenax LEeHTpax
paccTosHusA
MEXIY
LEHTPaMU
CTaHKa)
IToopoTom Hapyxusbie JIro6oit | He Gonee TpexkynaukoBbiii | HakiionHas
BEPXHETO Buyrpennue JUIMHBI X0a naTpoH (nonaua
cymmopra BEpXHEU pesua
KapeTKu BPYUYHYIO)
CyINIopTa
C ucnomnp- Hapyxuslie Ho 12 Jlrobas (B TpexkynaukoBbii | HakiionHas
30BaHUEM BHyTpeHnHue npenenax IIaTPOH WU B (cnoxenue
KOIIMPHOH JUINHBI LIEHTpax IIPOIOJIBHOU
JUHENKN JMHEHUKH) U TIo1e-
pEeUHON)
Konngeckumu Buytpennune | JIro6oit | Jlrob6as (B TpexkynaukoBbii | IIpononbHas
3eHKepaMu WIH npenenax MaTpoH
pa3BepTKaMu JUTMHBI
MHCTPYMEHTA)

3.2. Pexymuii HHCTpYMEHT

HapyxHble KOHMYECKHE TMOBEPXHOCTH 0O0padaThIBAIOT MPOXOJAHBIMU
pesllamMu, BHYTPEHHHE — pacTOYHBIMH (cM. TeMy 2). YUYToOBI MONTYYUTH
KOHUYECKHE OTBEPCTHS, B CIUIOIIHON 3aroTOBKE IMPEABAPUTEILHO CBEPJIAT
HUJIMHAPUYECKOE OTBEPCTHE. 3aT€M B 3aBUCMMOCTH OT pa3Mmepa U TpeOyemoii
TOYHOCTHU €ro 00paldaThIBalOT 36HKOBKAMM, 36HKEpaMH, pa3BepTKaMu (CM. TEMY
6), a TaKKe paCTOYHBIMU PE3LIAMH.

3.3. XapakTepHuCcTHKA cI0OCO00B 00pPadOTKN KOHNYECKUX
MOBEPXHOCTEH

IMupokum pe3uoM. DopmMooOpa3zoBaHHME KOHUYECKUX TMOBEPXHOCTEH
HIMPOKUM pe3loM (puc. 3.2) ocyllecTBIsieTCd METOAOM KomupoBaHus. Pesen
YCTaHABJIMBAIOT B pe3lle/iepKaTese TakK, 4TOObl TJIaBHBIN yrojl B IUIaHE (¢ OBLI
paBeH yIiy YKIOHAa KOHyca o. JlJIMHAa TJIaBHOM pEXYIIEHW KPOMKH JIE3BUSA
noJbkHa ObITh Ha 1...3 MM Oousbliie JIMHBI  OoOpasyrolleld KOHUYECKOM
MOBEPXHOCTU. Pe3ily cooOlalT [BMKEHHUE IMOJa4d B TONEPEYHOM WU
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POI0JIBHOM HarpaBieHuu. Criocod HanboJee MMUPOKO UCTIONIB3YIOT IS CHATHS
dacok.

IloBopoTom BepxHero cymmopra. ®dopmooOpazoBaHUE KOHUYECKUX
MOBEPXHOCTEH IMOBOPOTOM BepxHero cymnmnoprta (puc. 3.3) ocylecTBisieTcs
METOOM CJEA0B. BepxHuil cynmopt MmoBOpayMBarOT IMOJ YIJIOM o K JIMHHUH
HEHTpPOB cTaHka. J[BwkeHue mojmaun Dg, (HakiIOHHAs mojaya) 3aaioT pesily
BpyuUHYyIO BpamieHuem pykosTku 1. Ochk BpallleHHs 3arOTOBKM COBMANA€T C
JIMHUEHN LIEHTPOB CTaHKA.

.

S
Dy =
%'
=l
DSn
Ysmo 1—
Puc. 3.2

Puc. 3.3

C wucnosb30BaHMEM KONHPHO#  JuHeliku. DopmooOpazoBaHue
KOHMYECKUX TOBEPXHOCTEH C HCIMOJb30BAaHUEM KOMUPHOW JuHEWKku (puc. 3.4)
OCYIIECTBIISIETCS MeToAoM cienoB. K craHuHe craHka kpensaT mmty 1 ¢
KOIMUPHOW JIMHEUKOHN 2, IO KOTOPOM TepeMeIiaeTcs Moia3yH 3, COSIUHEHHBIN C
MOMEPEYHbIM CYNIOPTOM CTaHka S Taroil 4. [Ipu nmepemenieHUu Mpoa0IbLHOTO
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CYIIIOpTa pe3ell, yCTaHOBJICHHBIN B pe3liefiepKaTesie Ha CYMIOpTe O, MOTy4aeT
7B JIBIDKCHUS: TPOAOJIBHOE OT TMPOJOJIBHOTO CYNIOPTa W TIONMEPEYHOE OT
KOITUPHOH JHHEWKN 2. B pesyibTare CIOKeHUS ABYX IBMKCHHHA TOJa4 pe3ell
nepeMeniaeTcsi BA0JIb 00pasyromieil o0pabaTsiBaeMOil TOBEPXHOCTH MO YTIIOM
0. K JIMHUU IIEHTPOB CTaHKA. YTOJ MOBOPOTA JIMHEHKH, COOTBETCTBYIOLIUN YTy
YKJIOHAa KOHYCA, 3aJ]al0T MO0 JIeJIeHUusAM Ha tmuTe 1. DToT cnocod obecrieunBaeT
BBICOKYIO TOUHOCTh 00PabOTKH.

CMemenneM 3agHeili 0a0kum B  MONEPEYHOM  HANPABJIECHUH.
®opmMooOpa3oBaHNE KOHMYECKUX IMOBEPXHOCTEH CMeElIeHUuEeM 3ajqHeld 0a0Ku B
MonepeyHoM HampaieHun (puc. 3.5) OCYIIECTBISIETCS METOJOM CJE/IOB.
3aroToBKy yCTaHaBJIMBAIOT B LIEHTPAX MOJI YIJOM ¢ K JIMHUM IIEHTPOB CTaHKa
TaK, YTOOBI €€ OCh BpAIICHHs COBIaJlajia ¢ OChbI0 KOHMYECKOW 00pabaThiBaeMoit
noBepXHOCTU. [ns sToro 3amHior0 0a0Ky CTaHKa CMENIAIOT B IOMEPEYHOM
HaMpaBJICHUU 0 €¢ HANpAaBJSAIONIMM Ha BelmdyuHy 7 = [ tg a, toe | — nouna
koHyca. [Ipu sTomM 00pa3yroliasi KOHUYECKONW MOBEPXHOCTH OYyJIeT mapasuiesibHa
JUHUU TEHTPOB cTaHka. OOpabOTKy MPOBOJAT, MCIOJB3Ys JBMKCHHUE MOJA4H
peslla B TMpoJoJibHOM HampabieHud. Crnoco0 He o00ecneyrBaeT BBICOKYIO
TOYHOCTH 0OPaOOTKH.

t 2 3 4 5
/ W | = 7
o l’

Puc. 3.4
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Puc. 3.5
Konnyeckum 3eHkepoM MM  pa3BepTkoil. DopmooOpazoBaHue
KOHMYECKUM 3€HKEPOM WJIM PA3BEPTKON OCYLIECTBIIIETCS METOAOM Clie/ioB. B
ATOM Clly4ae MHCTPYMEHT 3aKpEIUISIIOT B MUHOJM 3aaHed 0abku. OT MaxoBUKa
3aHe 0a0Ku WHCTPYMEHT TMOJy4yaeT (BPY4YHYIO) JBI)KCHHE TMOJa4yd B
MPOJIOJILHOM HaIlpaBIICHUH.

3.4. O6padoTka pacOHHBIX NOBEPXHOCTEH

K QacoHHpIM MOBEpPXHOCTSIM OTHOCAT TOBEPXHOCTH, OOpa3yromias
KOTOPBIX MOXET HUMETh 00y GOpMy, OTIWYHYIO OT TMPSMON JIHHHH.
dacoHHbIC TOBEPXHOCTH TEIl BpalleHus: 00padaThIBalOT TOUYCHHUEM.

dacoHHbIE TOBEPXHOCTH JUIMHOM He Oonee 50 MM  o0OpabaThiBaroT
CrelUAIbHBIMU (DaCOHHBIMU pe3llaMu, NMPOo(Uiib KOTOPLIX ompenenser Gopmy
obpasyromieii. dopmooOpazoBaHUE ITOBEPXHOCTH OCYIICCTBISCTCS METOIO0M
KonupoBaHus. [lpu 3TOM pexXynuid HHCTPYMEHT TMOJdy4YaeT TOMepeyHoe
JBIKEHUE TI0/1avH.

[To xoHCTpykuHMH (hacoHHBIC ,
pe3LEbI IO Pa3 eS0T Ha b
CIICAYIOIIHNE THUIIBI:

— CTEpKHEBLIE peslpl (puc. 3.6); O 1 71

— KpyrJible pesibl (puc. 3.7);

— OpU3MATHYECKHE pPe3lbl (puc.
3.8).

Kpyrible W npu3MaTHUeCKHE
(dbacoHHbIC PpE3Lbl 3aKPEIUISIIOT B
pesnenepkarenie B CIEIHATBHBIX
JepKaBKax, MPHYEM KPYTIIbIA pe3erl
YCTaHABIMBAIOT  BBIIIE  JIMHUHU Puc. 3.6
IICHTPOB CTaHKa Ha BelM4YuHy h (cM.
puc. 3.7).




JlnvHHbIe (hacCOHHBIE TOBEPXHOCTH 00pabaThIBAIOT MPOXOIHBIMU PE3LIAMU
C TIOMOIIIbIO (haCOHHOTO KOTMPA, KOTOPHIN aHAIOTUYCH KOTIMPHOU JIMHEHKE JIsI
00pabOTKM KOHWYECKMX TmoBepxHocTe (puc. 3.9). dopmooOpazoBaHue
MOBEPXHOCTH OCYIIECTBIISIETCS METOZOM CIIEIOB.

IIpn mepemenieHun cynnopra B IpoJoibHOM HampasieHuu Ds,, pesen
moJlydyaeT JBIDKEHHE B TmomnepedyHoMm HampasieHuun Ds, ot komumpa. B
pe3ylbTaTe CIOXKEHHWs JBYX OTHUX JIBWXKCHHHA (opMupyercs ¢dacoHHAs
MOBEPXHOCThH 3arOTOBKH.

O0paboTKy (haCOHHBIX TMOBEPXHOCTEH MOXHO BBITIOJHUTH KOHTYPHBIMHU
pesmamu (cM. Temy 2, Tabi. 2.1) Ha TokapHbIX cTankax ¢ YITY.

Puc. 3.7

Bonpocsl 1151 camonpoBepKu

1. Kakumu crmocobamMu Moy4yaroT HApyKHbIE KOHUYECKHE MOBEPXHOCTU
Ha TOKApPHO-BUHTOPE3HOM CTaHKE?

2. Kakumu cnocobamu MOxKHO 00paOOTaTh Ha TOKAPHO-BUHTOPE3HOM
CTaHKE BHYTPEHHIOI0 KOHUYECKYIO IOBEPXHOCThH?
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Puc. 3.8

Puc. 3.9

3. Kakum cnocobom o00pabaThiBalOT HapykHYH0 KOHHUYECKYIO IMOBEpX-
HOCTb C yTJIOM KOHYyca npu Bepiune 60° u nimuHoi odpasyromieid 100 mm?

4. Kakue WHCTPYMEHTHI HCIOJNB3YIOT JUIi OOpabOTKM HapyKHOU U
BHYTpPEHHEH KOHMYECKUX MTOBEPXHOCTEH?

5. HazoBute cnocoOsl 00pa®OTKM (ACOHHBIX MOBEPXHOCTEM U MpHU-
MEHSEMbI UHCTPYMEHT.

6. Kakumu wmeromamu (HopmMooOpa3oBaHUsl TMOMY4YalOT KOHHYECKUE U
(acoHHbIE TOBEPXHOCTH TOUEHHUEM?



3anaTue 3. PE3SbBOHAPE3AHUE 3AI'OTOBOK

Heﬂb — NU3YUYCHHC TCXHOJIOTUYICCKUX BO3MOKHOCTEH CIIOCOOOB HapC3aHUA p€356
Ha TOKApHO-BHUHTOPC3HOM CTAaHKC, IMPpUMCHACMOT'O p€31360Hap63HOFO
HHCTPYMCHTA, IIOJIYYCHUC IIPAKTHYCCKHX HABBIKOB HaJIaJIKMWM CTdHKa Ha
HapC3aHHuC p631>6b1 A CAMOCTOSITEIbHOM pa6OTI>I Ha HCM.

Conep:xkanue

4.1. Xapakrepuctuka pe3bOoHape3anus. Bupl u Ha3HaueHUE pe3b0bI

4.2. Kunemaruka popmMoodpazoBaHus pe3pObl

4.3. Kunemarnueckasi cxemMa TOKapHO-BUHTOPE3HOro cTanka mozaenu 16K20
4.4, Hananka cTaHKa Ha Hape3aHUE pe3bObl

Bormpocs! 11 caMmonpoBepKu

4.1. Xapaxkrepucruka pe3b0oHape3anusi. Buabl 1 Ha3HAYeHUE pPe3bObl

Pezvbonapezanue — BuA 7ne3BUHON 00paOOTKU pe3aHHEM, 3aKIIIO-
YAIOIMUICS B 00pa30BaHUM PE3HOBI.

Pe3b601i Ha3pIBAlOT BUHTOBYIO TOBEPXHOCTH OIPEACICHHOTO TPOdus,
0o0pa30BaHHYIO Ha HApY>KHOW WJIM BHYTPEHHEH MOBEPXHOCTH 3aroToBKH. [Ipwu
TOM 3aroToBKa MPEACTaBIAeT cOOOM Teno BpamleHus (LMIMHIPUYECKON WU
KOHUYECKON (hOPMBI).

Puc. 4.1
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Pe3b0bI paznuyaroT 1o caeAyonuM Ipru3HaKam:

— TI0 PacIoJIOKEHUIO — HAPY>KHbIE U BHYTPEHHHUE;

— 1o npoduiio — Tpeyroiasubie (puc. 4.1, a, 0), TpaneueunaabHbIe (pUC.
4.1, g), npssmoyrosbHbIe (puc. 4.1, 2), ynopssie (puc. 4.1, 0) u xkpyrisie (puc.
4.1, e);

— IO mIary — MeTpuyeckue (mar P 3ajaeTcsi B MM), JroiMoBbIe (1iar P 3a-
JTAETCSl YUCJIOM HUTOK Ha nwoiim; 1 mroiim = 25,4 MM) U MOJYJbHBIE — IlIar
pe3sOsl P = 7m, rme M — Moayinb 3yOdaroro kojieca, MM (cM. Temy 8).
Metpuueckasi pe3bba MMeeT TPEYroJdbHBIM MPOGUIb C YIJIOM IpPHU BEpIIUHE,
paBHbiM  60°, mroiimoBast pe3pba — 55°, MopmynpHas pe3pba  MMeeT
Tpamneuen aibHbII NPOQUIIb C YIIIOM MpHU BepiInHE, paBHBIM 40°;

— TI0 YMCITy BUHTOBBIX KAHABOK — OJJHO3aXOIHBIE U MHOT03aXO/HBIE;

— TI0 HANpPaBJICHUIO BUHTOBBIX KAaHABOK — MIPABBIC U JICBHIC;

— 110 HA3HAYEHUIO — KPEIIEKHBIE U XOJIOBBIE.

JIist ToJIy4eHHs] HEMOJBMKHBIX Pa3beMHBIX COCAMHEHUN MPUMEHSIOT
KpeTeXHbIe pe3b0bl (TpeyroyibHOro mpoduist). MeTpuueckyro pe3p0y Hape3aroT
Ha KPEMEeXHBbIX JeTansiX (BUHT, OOJIT, railka U Jp.) U Ha MEIKHX XOJIOBBIX
BUHTAaX, TIOMMOBYIO — B TPYOHBIX COEIMHEHUSX. [ MOTy4YeHus MOJIBHKHBIX
COCMHEHUM  NPUMEHAIOT  XOAOBYyI0  pe3bOy.  IlpsmoyronbHyro  u
TpaneneuaaIbHyI0 pe3b0bl UCTIOIB3YIOT B XOJOBBIX BUHTaX CTAaHKOB U JPYTHUX
MexaHu3Mmax. Kpyrimyio pe3p0y NPUMEHSIOT B IIAPUKOBBIX BHHTOBBIX
nepenavyax; ymopHylo — B JJOMKpaTax M BHHTOBBIX Ipeccax; MOIYJIbHYIO — B
YEPBSYHBIX BUHTOBBIX TIepeaavdax.

4.2. KunemaTuka ¢popMoo0dpa3oBaHusi pe3b0bl

Pe3pOoHape3anne OCYIIECTBISIOT COYETAaHUEM JIBYX KHUHEMATHUYECKUX
METO/IOB: KOTIMPOBAHUS U CIEAOB (CM. TeMy 2, Tabi. 2.2).

[Tpodumib pe3nOBbl co3maeTcss KOMUPOBAHHEM MPO(HIIA PEXKyIIed 4YacTu
WHCTPYMEHTA, & BUHTOBAsI JIMHUS 00pa3yeTcsi IO METOLY CIIEJIOB MPU COYCTAHUH
BpaIIaTeIbHOTO JBUKEHHUSI 3aroTOBKH (TJIaBHOE JABMKeHHE pesanus Dy) wu
IOCTYIATENBHOIO IBMKEHUS pesla (mpoponbHas nogada Dgy,) BOOdb ee ocu.
OTH IBWKEHUS HEOOXOJUMO TOYHO COTJIacoBaTh: 32 OAWH OOOPOT 3arOTOBKHU
MHCTPYMEHT JOJDKEH IIEPEMECTUThCA Ha IIar Hape3acMoM OJHO03aXOIHOU
pe3sObl Py (0HAa BUHTOBAs JIMHMS HA 3arOTOBKE) WM XOJI MHOT03aXOIHOM
pe3bObl (X0 pe3bObl paBeH MPOU3BENICHHUIO 11ara P, MHOTr03ax0IHOM pe3bObl Ha
yucio 3axoq0B K). JlanHoe yciioBUe 00ecreuynBaeTCsi KWHHEMATHUYECKOM CBSI3BIO
IIMAHACIS CTaHKa U XOJI0OBOTO BUHTA (puc. 4.2).
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Puc. 4.2

Ha TokapHO-BHHTOPE3HBIX CTaHKAaX Pe3b0y MOXKHO Hape3aTh Pa3IuIHBIMU
WHCTPYMEHTAMH: pe3b0OBBIMHU pPe3IlaMU, METIYMKAMH, TIIAIIKaMHy U Jp.

Pe3nbonape3anne  TOKapHBIMU  pE3bOOBBIMU  pe3llaMU  SIBIISETCS
YHUBEPCAIBHBIM CIIOCOOOM, TTO3BOJISTIOIIIMM Hape3aTh pe3b0y Jr000ro BUA.

CxeMbl Hape3aHusi HapY>KHOU (a) ¥ BHYTpeHHEH (6) pe3b0bl pe3b00BBIMU
pe3uaMu roka3aHsl Ha puc. 4.3.

MeTyuk U TUIaliKka UCMONB3YIOTCS JJI Hape3aHUus pe3bObl TPEYroJIbHOTO
npoduis (puc. 4.4). Ilpu Hapezanun pe3pObI TUTamIKOW (cM. puc. 4.4, a) wim
MeTyukoM (puc. 4.4, 6) HacTpoilka CTaHKa OIPaHUYMBAETCA YCTaHOBKOM
3aJIaHHOM YacTOThI BpPAIICHUS 3arOTOBKH. METYMK U IUIANTKa YCTAaHABIUBAIOT B
CHEIUANIbHBIX JepKaTensaX. B HayanpHBIE MOMEHT HMHCTPYMEHT TIOJydaeT
NPUHYIUTEIBHYIO MPOAOILHYIO T0JIady, KOTOpas BBIMOJHSICTCS BPYYHYIO, Ha
JUTMHY JABYX-TPEX Pe3b0OBBIX HUTOK. JlampHelIee nepeMeleHne HHCTPYMEHTA
IIPOUCXOJIUT 32 CUET CAMO3aBUHUHBAHHMS.
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Puc. 4.4

4.3. KunemaTnuyeckasi cxeMa TOKAPHO-BUHTOPE3HOT'0 CTAHKA MO/1eJIH

16K20

Ha cranke MOKHO Hape3aTh BCEe BHJIBI Pe3b0, pacCMOTpeHHBIC BhIIe. [1pu
Hape3aHuu pe3bObl Pe3bOOBBIM PE3IOM B CTAHKE HCIOJL3YIOT IIEMb IJIaBHOTO
JBIDKEHUS W BUHTOPE3HYIO II€Mb, a MPU HApe3aHWd METYUKOM M TUIANTKON —



TOJIBKO [OC€Ib TJIABHOI'O  ABWMIKCHUA, TAK KaK II0Jda4a HMHCTPYMCHTA

OCYHICCTBICTCA CaMO3aBUHYHNBAHUCM.
Ha PpHC. 4.5 T1mokazaHa YacTh KHMHEMATHUYECKOM CXEMBI CTaHKa,

y4acTBYIOIIIEH B Iiepeaade TJIaBHOTO JABUKEHUS pe3aHus Ha 3arOTOBKY, a Ha PHC.
4.6 — yacTb KMHEMATHYECKOH CXeMBI, OO€CI€UMBAIOIICH MBM)KEHUE ITOJAYH

WHCTPYMEHTY IPU HAPE3aHUH PE3bOBbI.
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Lens enagnozo o0sudicenus (cM. puc. 4.5) 3a1aeT BpalllaTeIbHOE ABUKECHHE
mmuHaeno cranka (Ban VI). Ot snexrpoasurarens M (N = 10 kBt, n = 1460
MHH ) 4epes KIMHOPEMEHHYIO Tepenady i KopooKy CKOpOCTeil IIMUHIETb MO-
KET TOJNYYUTh 24 pa3NUYHbIX 3HAYEHU YacTOTHl BpAILCEHUS B JMAra3zoHe
12,5... 1600 mur " (tabu. 4.1) u mpu 5TOM HMETh IPSIMOE U OOPaTHOE Bpare-
HUE.

Bunmopesnas yens (11€Tib MPOJIOIBHON MO/IAYM) COMIACYET BpalllaTeIbHOE
JBUKCHHE 3arOTOBKA M TMOCTYIMATEIbHOE IMEpeMeIleHue pe3b0oBOro pesia
BJOJIb OCH 3aroTOBKM TaK, 4YTOOBI 3a OAMH OOOpPOT 3arOTOBKH pE3ell
MepeMeCTIIICS Ha mmar (eciy pe3p0a 0JHO3ax0IHas) WM Ha X01 (eciu pe3pda
MHOTO3axoAHas1). HagambHBIM 3BEHOM 3TOW IENH SBISCTCS IIMMHHJCTL CTaHKa,
nanee IBMKCHHE HJIET 4depe3 KOpoOKy mojad. KoHedHBIM 3BEHOM SIBIISIETCS
XOJIOBOM BUHT cTaHka ¢ maroMm Py = 12 mm (cMm. puc. 4.2). Hactpoiiky Ha mar
Hape3aeMol pe3bObl IPOBOJIAT C MOMOIIBIO TUTAPhl CMEHHBIX 3yOUaThIX KOJEC
(K, L, M, N) u kopoOku rmogau (cm. puc. 4.6).

Tabnuya 4.1
[Tonoxenue YacroTa BpallleHHs! IIITAH/IEIS [IPU MIEPeIaTOYHOM OTHOIICHUH Iiepedopa
PYKOSITKH CKOpPOCTEH, 00/MHUH
1:32 1:8 1:2 1:1,25
1 12,5 50 200 500
2 16 63 250 630
3 20 80 315 800
4 25 100 400 1000
5 31,5 125 500 1250
6 40 160 630 1600

YpaBHeHHE KHHEMATHUECKOTO OajaHca BHHTOPE3HOM IS UMEET BHU]T

106.mm -—-—-—-—-—1i P =P,
60 25 45 L N ~ ’

rae g, — TMepeIaToOYHOe OTHOIICHHE KOPOOKH Mojad. JTO ypaBHEHHUE
UCIIOJIB3YETCSl TIPU BBIBOJIE PACUYETHBIX (HOpPMYJ MO MOAOOPY CMEHHBIX KOJIEC
TUTaphl A1 pe3b0 ¢ marom Py, paBHbIM TaONIMYHOMY P, WM oTianvaronmmcs ot
HETOo.
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Tabnuya 4.2

N 1o, 3uaueHue mara P, MeTpuueckoii pe3nObl, MM, IIpU HOJI0KEHUH PYKOSTOK KOPOOKH
00/mMuH moaa4 (CM. CTaHOK)
A B C D
I Il im | v | 1 in || v I I jmjiv I Inimv
500-1600 |0,5| - |0,75| - 11125115175 2 (253 |35| 4 |5 |6 |7
200630 | 1 (12515 (175 2 | 25| 3 |35 | 4 5 |6 | 7 8 (10|12 |14
50-160 4 5 6 7 8 |10 |12 | 14 | 16 | 20 |24 | 28 | 32 |40 |48 | 56
125-40 (16 | 20 | 24 | 28 |32 | 40 |48 | 56 | 64 | 80 |96 | 112 | - - -] -

Kopobka momau (cM. puc. 4.6) uMeeT JIBe OCHOBHbIC KMHEMATHYECKHE
nern. OJHA [eNb CIYXKUAT JJIs Hape3aHus IIOUMOBBIX pe3rd. [lpu 3ToM
JBIDKCHUE Ha XOJIOBOM BHUHT Tmepenaercs, korma myprter M,, Mz, My u Mg
BBIKJIIOUEHBI, a My(Ta Ms BKIIIOUEHA:

28 38 25( 30 35 28}30 18[ 28}15[ 35]
Nox === —| W —;—;— |—'—| WM — |— | wm— ([P =P,
28 34 30 48 28 35,33 45 35,48 28

Jpyras uene npeaHazHayeHa JJid HApE3aHUs METPUUYECKUX U MOIYJbHBIX
pe3b0. Ilpu stom MydTel M, u Mg BbiKitOueHbl, a MypTel M3, My u Ms
BKJIFOYEHBI:

28 30(42_28_35}18[ 28]15[ 35]
N ' —='—| == —1— |—=| amM™ — |—|wm— (P =P,
28 25\30 35 28,45 35 /48 28

[Ipn Hape3aHMM METPUYECKUX U JIOWMOBBIX pPE3b0 YCTAHABIMBAIOT
CMEHHbIE 3yOuaThle KoJieca TUTaphbl

40 86

" 86 64

KL
L N

a TIpYU HapEe3aHUH MOJYJIbHBIX pe3b0

K M _60 86
L N 73 36

[Ipu napesanuu pe3pd ¢ marom P, ornuvarorumcst ot tabmuudoro P,
CMEHHBbIE 3y0OuaThie KoJieca THTaphl MOJOMPAIOT pacueTHBIM myTeM. [logbop
KOJIEC TMPOBOMAAT TIO 3apaHee BHIOPAHHOMY 3HAYCHHUIO TIEPEIaTOYHOTO
OTHOIICHUSI KOPOOKM Tomad (MpUMeM TepeaaTodyHOe OTHOIIEHHUE KOPOOKU
1oJ1a4 paBHBIM €TUHUIIE).
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4.4. Hanaaka cTaHKa HA Hape3aHue pe3b0bl

Hanaaky cranka Ha pe3pOOHape3aHHe OCYIIECTBISIIOT B CIEAYIOLIEM
MOpSIJIKE:

1) mo 3amaHHON CKOpPOCTH pE3aHUsl PACCUUTHIBAEM YACTOTY BpAILCHUS
wmueaers: N = v-1000-60/d Mmun *1, Vv — 3aJlaHHas CKOPOCTh pe3anus, M/c; d —
auamMeTp 3arotoBku, MM. [lomydeHHoe 3HaYeHHE N KOPPEKTUPYEM O TaoI. 4.1;

2) mo Tabum. 4.2 ompezensieM COOTBETCTBHE 33JJaHHOTO IIIara Hape3aeMou pe-
3p0BbI TAOJMYHOMY 3HAYCHUIO;

3) ecnu 3amaHHBIA [IAr COOTBETCTBYET TaOJIMYHOMY, TO Hapes3aThb pPe3b0y
MOXXHO 0€3 CHeIMaTbHOW HACTPOMKH, TMONB3YICh YKa3aHUSMU Ha TIOJOKCHHE
PYKOSITOK KOPOOKH TTOoa4, HaXOIAITUMHUCS Ha CTaHKE;

4) ecnu 3aJaHHBIN 1IAT HE COOTBETCTBYET TaOIUYHOMY (CM. Tabu. 4.2), To AJis
Hape3aHus pe3bObl HEOOXOJIMMO BBIOJHHUTH CIHEIUAIBHYI0 HACTPOUKY,
MPUMEHSIS PACUETHYIO (POPMYITY JUISl ONPECICHHs TePeIaTOYHOIO OTHOIICHUS
TUTapbl CMEHHBIX KOJIEC.

Hampumep, 17151 MmeTpuueckoii pe3bObl pacueTHast opMysia UMEET BUJT

KM
L N

oo | ol

Pu
P,

rae P, — mar Hape3aemoii pe3b0sbl, P, — TabauyHOe 3HaUC€HUE 11ara, OJkaiiiiee
K LIary Hape3aeMon pe3bObl.

[lo pe3ynpTaTaM pacueTra CMEHHBIE KOJIECA BBIOMPAIOT M3 CIEAYIOILIETO
HaOopa: 36, 40, 44, 45, 46, 48, 50, 52, 54, 56, 57, 60, 64, 65, 66, 70, 72, 73, 75,
80, 86, 90, 127 (Bce 3yOuarbie KoJieca UMEIOT OJMHAKOBBIN MOIYJIbL M = 2MM).

Hapezanue pe3bpObl B 3aBUCMMOCTH OT Iara P, mpoOBOJSAT 32 HECKOJBKO
IIPOXOJIOB.

PaznuyaroT 4yeTHble W HEYETHbIE Pe3bObl. YemHoll HA3bIBAIOT pe3b0y, y
KOTOpPOM OTHOIIEHWE Iara (Xoja) K IIary XOJOBOTO BHHTAa CTaHKa (WA
HA000POT) SIBISICTCS LETBIM YHCIIOM, & HeuemHol — Ty, y KOTOPOH yKa3aHHOE
OTHOILIEHUE JpOoOHOE. DTO pa3zesieHue OnpeeiseT NPUEeMbl HACTPOUKH CTaHKa,
KOTOpPBIE UCIOJIB3YIOTCS IPU HApEe3aHUU Pe3bObI.

[Ipu wHape3anuum 4dYETHOW pPe3bObI MO OKOHYAHUHM TIPOXOJia pe3ell
MepeMeEIaoT B UICXOIHOE MOJI0KEHUE BPYUHYIO WM MEXaHUYECKH (YCKOPEHHO)
IIPU Pa30MKHYTOM pa3bEMHOM Taiike XOJ0BOro BHHTA. KmHemMarnueckas CBS3b
HINUHACNIS M XOJOBOIO BHMHTa OO0ECHEYMBAET BO3MOXHOCTbH BKJIFOUEHHUS
pa3beMHON TaiiKd XOJOBOIO BHUHTA TPU JIFOOOM TOJOXKEHUU pe3la
OTHOCUTEJIBHO pPe3bObl U TapaHTUPYET TOYHOE IMOMAaJlaHhE €r0 B Hape3aeMylo
KaHABKY pe3bOBbl.

[Ipu Hape3aHuu HEYETHOW pe3bOBI MOCTE KaXAO0ro padbodyero mpoxoja
pe3en; OTBOJAT OT 3aroTOBKH B IIONEPEYHOM HANPABICHHUH, IEPEKIIOYAIOT
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CYNIIOPT Ha OOPATHBIN X0/ U, HE pa3MbIKasl Pa3bEMHYIO FalKy, OTBOJST pE3€L B
UCXOJHOE IOJIOKEHUE. 3aTeM pe3el] YCTaHaBIMBAIOT Ha 3aJaHHYI0 TIyOHMHY
pe€3aHus U BBINOJHSAIOT CIEAYIOMIMNI IPOXO.

PaccmoTpum Hanaaky cTaHka Ha IpUMEpE.

Ilpumep.
TpeOyeTrcsi Hape3aTb MeTpUYEeCKylo pe3pOy c¢ marom P, = 55 mwm.
Hapyxubiii guamerp 3arotoBku D = 40 mMm. Marepuan 3arotoBku —

KOHCTPYKIIMOHHAsI CTasib. MaTtepuan pesia — ObicTpopexymias craib. CKOpOCTh
pesanus V= 0,33 m/c.
Pewenue:
1) mo 3amaHHOM CKOpPOCTH pE€3aHUsl PACCUUTBHIBAEM YACTOTY BpAILECHUSA
IITTHH]IES:

Nun = 1000- 60 v/ (xD) = 1000- 60 0,33 /( 3,14  40) = 159 mun

ToydeHHoe 3Ha4YeHue Ny, = 159 MUH * KOppeKkTUpyeM mo Tadn. 4.1. s
HaJaJIKU CTaHKa MPUHUMAaeM OrpKaifiiiee K pacCieTHOMY TaOJIMYHOE 3HAYCHHUE —
N, = 160 mun -+

2) mno Tabn. 4.2 ompenenseM COOTBETCTBUE 3aJaHHOTrO Imiara P, Hape3aeMoi

pe3bObI TAOIUYHOMY 3HAUYCHHIO P;;

3) 3amaHHbIi mar pe3bObl Py HE COOTBETCTBYET TaOJIUYHOMY 1K
P.. BpmonHseM cHenManbHYK0  HACTPOMKY, IOJIB3YSCh L] |
pacueTHOM (opMyJioN i1 ONpeAeNieHHs mepeaaroyHoro M ] B
OTHOUIEHUS] TUTAPbl CMEHHBIX KOJIEC JIJIi METPUUYECKON pEe3bOBbI. "'_: B
bnmxaiimme k mary Hape3aemoul pe3bObl Py 3HaueHus P; I:_x'. e

paBHbl 5 Win 6 MM. Beibupaem P, = 6 MM ¥ TOJCTaBIIsIEM 3TO |
3Ha4YEHHE B paCUETHYIO GOpMyITy:

KM
L N

Uwucna 3y0ObeB CMEHHBIX KOJIEC BBIOMpaeM M3 HaOopa CMEHHBIX KOJIEC:
K=50, L=80, M=66, N=72.

[IpoBepsiem yclioBHE CIETUISIEMOCTH TOJOOpPAaHHBIX CMEHHBIX 3yO4YaThIX
koJiec (puc. 4.7)

I_mK+mK>mM_ KL oM 415
1 2 2—2’ +L > +19;
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mM mN _ mL.
I, = > + > 2 5 M +N > L+15

W3 KOHCTPYKTHBHBIX COOOpa)k€HUH 3yOyaThle KoOJieca TUTAphl JOJKHBI
UMETH CIEAYIOIME 3HaUeHNs Ynciia 3yObeB: K <88 N <73;K +L+M > 260.
4) mogoOpaHHbBIE pacYETHBIM IIYyTEM CMEHHBIE KOJIECAa YCTAHABIMBAaEM Ha
craHok. [Ipu 3ToM KOpOOKy mojau HaCTpauBaeM C MOMOIIBIO PYKOSITOK Ha I1ar
P.=6 mm.

Bonpocsl 1j11 caMonpoBepKu

1. Kakue BBl pe3p0 MOKHO Hape3aTh Ha TOKApHO-BUHTOPE3HBIX CTaH-
Kax?

2. Kakyto pe3p0y Ha3bpIBalOT YETHOW U KAKyl0 HEYETHOMW?

3. HazoBuTe mpuembl HACTPOMKH CTaHKAa Ha Hape3aHWE YETHOW U HEYeT-
HOI1 pe3b0.

4. Kakoi pexXylnii THCTPYMEHT HCIIOJIB3YIOT IPU HAPE3aHUH HAPYKHBIX
U BHYTPEHHUX Pe3b0?

5. OnumuTe KHHEMATUKY Hape3aHus pe3b0 IIalllKaMu U METYUKAMH.

6. YKaxnTe Ha3HAYCHHE LEIU [VIABHOTO JIBVKCHHUSI pE3aHUsl.

7. YxaxuTe Ha3HaYCHHE LMY N0JJa4uM [IPU HapE3aHUU pe3b0.

8. Kaxk ocyuiecTBisIOT HaCTpOIKY CTaHKa Ha Hape3aHHe pe3bObl C 1Iarom,
paBHBIM TabmuyHOMY (CM. Tabm. 4.2)?

9. Kak ocymecTBISIFOT HACTPOIKY CTaHKa IIPU HApE3aHUU Pe3b0 ¢ 1Iarom,
OTINYAIOUMCS OT TAOJUYHOTO?

10. Kak nmoabuparoT cMEHHBIE 3yOUaThie Kojieca TuTaphl?



3ansatue 4. MHOTOMHCTPYMEHTAJIBHASA
OBPABOTKA 3AT'OTOBOK

Hejlb — H3YUYCHHUC TCXHOJOTIHMYCCKHUX BO3MOKHOCTEHU MHOT'OUMHCTPY-
MCHTAJIbHOU O6pa6OTKI/I Ha TOKApHO-pPCBOJIbBBCPHOM CTAaHKE, OCHOBHLIX Y3JI0B
CTaHKa WM HNX HA3HAYCHMHII, HpI/IO6p€T€HI/Ie IMPAKTHYCCKUX HABBIKOB HaJIaJIKHU
CTaHKa U CaMOCTOSITCIbHOM pa6OTLI Ha HCM.

Conepxkanue

5.1. XapakTeprcTrka MHOTOMHCTPYMEHTAIIbHON 00pabOTKH

5.2. Haznauenue u 0COOEHHOCTH KOHCTPYKIIMHM TOKAPHO-PEBOJILBEPHOTO CTAHKA
5.3. OcHOBHBIE y3JIbl TOKAPHO-PEBOIBBEPHOIO cTaHKa Mojienu 1 K341

5.4. YcTaHOBKa 3aroTOBOK U PEXYIUX HHCTPYMEHTOB

5.5. Hananka cradka

Bomnpocs! aiig camonpoBepku

5.1. XapakTepucTHKAa MHOTOHMHCTPYMEHTAJIBHON 00padoTKHN

MHOTOMHCTPYMEHTANIbHYIO 00pabOTKYy OIpeAenseT Haludue OOJIBbIIOro
KOJIMYECTBAa MHCTPYMEHTOB, TPUMEHSEMBIX JIJIs1 00paOOTKH 3arOTOBOK Ha OJHOM
CTaHKe.

MHuorouHcTpyMeHTalbHAas 00pab0TKa Ha TOKAPHO-PEBOJILBEPHOM CTaHKE
MOYET OCYILECTBIISITHCA KaK:

— mocneaoBaTelibHast 00paboTKa, KOraa pa3inyHble HHCTPYMEHTHI IT00Ye-
pPEIHO, OJIUH 3a IPYTUM, Y4aCTBYIOT B 00pabOTKE MOBEPXHOCTEN 3ar0TOBKY;

— CcOBMeIIeHHas 00padoTKa, KOrJa pa3Hble MOBEPXHOCTH 3arOTOBKU 00pa-
0aThIBAIOTCS OJIHOBPEMEHHO HECKOJIBLKMMHU WHCTPYMEHTAMH, HAXOASIIUMUCS B
paboueit mo3zunuu. [Ipu 3TOM coBMeliaeMble BUIbI 00paOOTKHU JOJKHBI UMETh
OJIMHAKOBOE  HampamjeHUWe mojayu. Hampumep, MOXHO  COBMECTUTH
o0TauMBaHUE U CBEpJICHUE, pacTauMBaHuWE U OOTauMBaHUE, MOJPE3aHUE TOPIIA,
cHsAiTUE (PaCKU U T.I1.;

— 4YepelIoBaHHE MOCJIeI0BATEIbHON U COBMEIIEHHONW 00pabOoTKH.

5.2. Ha3HaveHue ¥ 0COOCHHOCTH KOHCTPYKIMH TOKAPHO-
PEeBOJIbBEPHOIO CTAHKA

TokapHO-pEBOJILBEPHBI CTAHOK MpPEIHA3HA4YEH i 00pabOTKU MapTui
OJIMHAKOBBIX JIETAJCH CIIOKHOW KOHPUTYpalud U HEOONBIIUX TabapUTHBIX
pasmepoB. Ha cTtanke M3roTaBiuBaroOT JI€Tall TUIA BTYJOK, ITYIIEPOB, BUHTOB,
MIMWICK, BAJIMKOB, IIIKHBOB, MAXOBUYKOB U T.II.

Ha cranke ToueHueM TONyYalOT HapyXHble U  BHYTPCHHHE
UJIMHAPUYECKUE, KOHUYECKHE U (PAaCOHHBIE MOBEPXHOCTH, MOJPE3AI0T TOPIIHI,
MIPOTAYMBAIOT KaHABKHM, HAPE3alOT HAPYKHBIC M BHYTPEHHUE PE3hOBI, a TaKKe
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HAKaThIBAIOT pU]IEHUS U MEJKUEe pe3bObl, 00padaThIBAIOT OTBEPCTHS
CBEPJICHUEM, 36HKEPOBAHUEM, PA3BEPTHIBAHHUEM.

TokapHO-pEBOJIBBEPHBIA CTAHOK B OTIMYHME OT TOKAPHO-BUHTOPE3HOI'O HE
uMeeT 3aHel 0a0ku, HeoOXoauMOoM 11 00paboTKH B IIeHTpax. B aTom mecte
Pacrojo)KeH IOBOPOTHBIM HHCTPYMEHTAJIBHBIN JepXkKaTellb — PpPEBOJIbBEPHAs
rojoBka. I3-3a Takoro pacmoJyIO)KE€HUSI PEBOJBBEPHOM TOJOBKH JJIMHA
oOpabaTeIBa€MOM 3arOTOBKM OTpaHMYEHA: OTHOILIEHUE JUIMHBI 00padaThiBaeMoi
3aroTOBKH K €€ JuaMeTpy HeMHoro Oosbie 1 : 1.

B KOHCTpYKIIMM CTaHKa MPEAYCMOTPEHO aBTOMATUYECKOE MEPEKIIIOUEHUE
yuceql OO0OOpOTOB IIMUHACHS W 3HAYEHUW TMOJa4 MPU CMEHE MO3ULIUM
PEBOJIBBEPHON TOJIOBKM. OJTH OCOOEHHOCTHM KOHCTPYKIIMM CTaHKa, a TaKXKe
IPUMEHEHNE MHOTOMHCTPYMEHTAJIbHOW OOpaOOTKH CHIDKAIOT JOJ0 PYYHOTO
TPyJa, COKpAaIalT BpeMsi OOpabOTKM W TMOBBILAIOT MPOU3BOAUTEIBHOCTD.
[TpenBapuTenpHas Hanajlka cTaHKa Ha 0OpabOTKy 3aJaHHOM JETajau MO3BOJISET
UCKJIIOYUTh HM3MEPEHHE TEKYIIEro pasMepa U 00ecleuuTh aBTOMATUYECKOE
HOJTyYEHHUE pa3Mepa Mo YEPTEKY.

5.3. OcHoBHbBIE y3JIbI TOKAPHO-PEBOJIbBEPHOro cTanka moaean 1K341

Cranuna 1 (puc. 5.1) mpegHazHayeHa Il YCTAHOBKH W 3aKpEIUICHUS
OCHOBHBIX Y3JIOB U MEXaHM3MOB CTaHKa. B mmuuaensHoi 6abke 2 pa3melieHbl
HIMUHAENb CTaHKA, KOPOOKa CKOpOoCTel U nojay (IpHUBOJI BpalleHHs IIITUHAEIIS
Y MI0/1a4X PEBOJIBBEPHOrO CyNnopTa 4 moMelleHsl B 0auH Kopnyc). OHu ciyxar
JUIT U3MEHEHMSI 4YacTOThl BpaIllEHUs] 3arOTOBKM U PETYJIMPOBAHUS 3HAYCHUM
MO/IAYU PEXKYIIET0 HUHCTPYMEHTA.

Pexymmii MHCTPYMEHT 3aKpeIUIsiloT B THE34axX  16-MO3MIHMOHHON
PEBOJILBEPHON TOJIOBKU 3, KOTOPasi CMOHTUPOBaHAa Ha PEBOJIbBEPHOM CYIIIIOPTE
4. CMmeHa WHCTPYMEHTa WJIM TPYIIBl HHCTPYMEHTOB B 30HE O0pabOTKH
OCYULIECTBJISIETCS TOBOPOTOM PEBOJIBBEPHOM T'OJIOBKM BOKPYI TOPHU30HTAIBHOU
OCH.

Bpamenue 3arotoBku (TiaBHOE ABWKeHUE pesanus D;) um mepemerienus
WHCTPYMEHTA B TMPOJOJIHLHOM U TONEPEYHOM HAMpaBJICHUsX (MPOAOJIbHAS U
kpyroBas momaun Ds,, u Dg,) oOecneunBaror  (popmooOpazoBaHue
IIOBEPXHOCTEN.

ITpononsHas nogaya Dsg,, cooOmaercss HHCTPYMEHTY IIPH NEPEMELICHUH
PEBOJIBLBEPHOTrO CYIIIOPTA [0 HAIPABJISIIOLUIUM CTAaHUHBI.

Kpyrosas nogaga nacrpymenra Dg,, (mpennasHaueHHas Ui BBIIOJHECHUS
T€X € BHAOB paldOT, KOTOpblE Ha TOKAPHO-BUHTOPE3HBIX CTaHKax
BBINIOJIHAIOTCS. MpU  TIONMEPEeYHOM Tmojaaude) oOecrneynuBaeTcs MOBOPOTOM
PEBOJIBBEPHOU I'OJIOBKM BOKPYT TOPU30HTAIBHOU OCH.

[IpoaosbHYIO U KPYTOBYIO TTOAAaYN HHCTPYMEHTA OCYILIECTBIISIIOT BPYUHYIO
WM MEXaHMYECKH C TOMOIIBI0 MEXaHW3MOB, PAaCIHOJIOKCHHBIX B (apTyke 5
peBosbBepHOro cynmnopra 4. Ilpu o00paboTke ¢ MEXaHMYECKUM MPHUBOJOM
M0/Ta4y MEXaHU3MBbI (hapTyKa MPUBOJIATCS B IBIKEHHUE OT XOA0BOTO Bajia 6.
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Jlnst  aBTOMATHMYECKOro OTKIKOYEHUS moAad (IMOJIy4eHHsl 3aJaHHBIX
YepTEeKOM pPa3MEpPOB) CTAHOK OCHAIIEH CHUCTEMOM PpETyJIUpPyEeMbIX YIIOPOB.
OTkJr0YeHHEe TMPOAOIBHOM TMOJIayu BBIMIOJHSIOT € IMOMOIIBIO JHMOO YIOpPOB
Oapabana 7 peBOJBLBEPHOIO Cymmnopra, JubOo ymopoB Oapabana 8. bapaban 7
PEBOJIBBEPHOTO  CYNIIOPTa KECTKO 3aKPEIUIEH Ha yMJIHNHEHHOM  Bally
PEBOJILBEPHOM TOJIOBKU. {71 Kaxk/101 U3 16-TH MO3UIIKIA peBOJILBEPHOM TOJIOBKU
Ha BaJly MOT'YT OBITh YCTAHOBJICHBI PETYJIUPYEMbIE€ YIOPHI 1Jisi PUKCUPOBAHUS
KOHEYHOI0 TOJIOKEHUS! JBUKEHHUS PEBOJIBBEPHOrO CYMNIOPTAa W OTKIIOYEHUS
npoaoasHoU nonayn. bapaban ynopos 8, ycTaHOBIIEHHBIHM Ha TIEpEHEN CTOPOHE
CTaHUHBI CJIEBA OT CYNIOPTa, UMEET LECTh PErYJIUPYEMBIX MO JUIMHE YIOPHBIX
BUHTOB, KOTOPBIE CIIy>KaT JJIs1 BEIKJIFOUEHUS TPOI0JIBHON MOAAYH.

bapaban ymopoB 8 ucmonp3yeTcsl TakKe JUIsi YCTAaHOBKH PEBOJIBBEPHOTO
CynmopTa ¢ HWHCTPYMEHTOM B ONPEACIICHHOE IIOJO0KEHUE OTHOCHUTEIIBHO
3arOTOBKU TIPHU BBIMOJIHEHUU OOpabOTKH ¢ KPYyroBoH mojayeil (MmpoTauuBaHUE
KaHaBKH, OTPE3aHUE U T.1.).

OrpanunyeHue JBWXKEHUSI KPYTrOBOM IMOJAYM PEBOJIBBEPHON TOJIOBKA H
BBIKJIFOUEHHE II0JIaYM OCYULIECTBIISIIOT C IOMOULIBIO BBIABIMKHOTO KECTKOTO
ynopa 9, KOpmyc KOTOpOrO 3aKpeIUleH Ha caja3kax cynmopra. Ha Topue
PEBOJIBBEPHOM TOJOBKM  3aKpPEIUIEH KPOHIUTEWH C  COOTBETCTBYIOIIHMM
pPEryJIMpyEMBbIM YIIOPHBIM BUHTOM.

Pabora mexaHW3MOB (UKCHUPOBAHMS TMOJOKEHUS HMHCTPYMEHTOB MpHU
TOYEHHH C TMPOAOIBHOM U KPYroBOl MojayaMHM W aBTOMATHYECKOIrO
OTKJIFOUEHHMSI TI0/1a4 PACCMOTPEHA HUKE.

2 9 B 4 7 10

==

1 |8 6 \5
Puc. 5.1

[IporpaMMHOE yCTPOMCTBO, CIIyXKallee sl IEPEKIOUECHUs YUCel
000OpOTOB MIMUHACIS W 3HAYCHWM TOJIa4 MPU CMEHE TIO3UIUU PEBOJIHBBEPHON
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TOJIOBKH, COCTOMT W3 Oapabana 10 komaHmoammapata W HETOCPEACTBEHHO
kKoMmaHjoanmnapara. bapaban 10, jxecTko cBsa3aHHBIH ¢ OapabaHom 7 W
PEBOJILBEPHO TOJIOBKOK 3, uMeeT 16 MpogoibHBIX Ma30B B COOTBETCTBUU C
YICIIOM paboYrX MO3HIMHA TOJOBKU. B KakIoM ma3y HaXOISATCs MEepEeaBIKHBIC
dukcupyeMble KyJadKd, KOTOpbIE B 3aBUCUMOCTH OT UX IOJIOKCHHUS
B3aMMOJICHCTBYIOT C pa3HBIMU KOHEYHBIMH BBIKTFOYATEISIMU KOMaHIoarnrmapara,
YIPaBISIONUMHI YaCTOTOM BpallleHUS IIMTUHACIS U CKOPOCTSIMH I0/1a4.

CTaHOK OCHAIIIEH CHEIHATbHBIM YCTPOUCTBOM JJIsi Hape3aHUs Hapy KHbBIX
U BHyTpeHHUX pe3n0. [lomaua mHCTpyMeHTa NpU Hape3aHWU Pe3bObl Ha IIar
o0ecrneunBaeTcs CMEHHBIMUA KOITUPAMHU.

Hns  o0paboTKM  KOHMYECKMX  MOBEPXHOCTEH  MPEeIyCMOTPEHO
KOMUPOBAIIBHOE YCTPOUCTBO.

5.4. YcTaHOBKA 3ar0TOBOK U PEKYIIUX HHCTPYMEHTOB

Ha ToxkapHO-peBOJIBBEPHOM CTAaHKE 3arOTOBKU M3 MAalIMHOCTPOUTEIBHOIO
npopuis (MpoKaT-MPyTOK KPYTJoro WM JAPYroro CEUeHus) 3aKpeIuisiioT B
JAHTOBOM MaTpPOHE, a IITy4YHbIE 3aroTOBKM (OTJIMBKM, KOBAHHbBIC WM
HITAMIIOBaHHBIE MMOKOBKH) — B TPEXKYJAYKOBOM IAaTPOHE, YCTAHOBJIEHHOM Ha
HINHWHJIENE CTaHKA.

HNHcTpyMeHTBl, HEOOXOAUMBIE i1 00paOOTKH 3arOTOBKH, YCTAaHABIMBAIOT
B PEBOJIbBEPHOU IFOJIOBKE HA PEBOJIBBEPHOM CYIIIOPTE.

Jnis 3axperieHust pe3rnos 1 (puc. 5.2) NpUMEHSIOT AepKaBKU 2 pa3TuIHbBIX
KOHCTPYKIUH (CM. puc. 5.2, a, 6) niau pa3pe3Hble 3a)KUMHbIE BTYJIKU 1 (cM. puc.
5.2, 6). JlepkaBKy WM 32KUMHYIO BTYJIKY C MHCTPYMEHTOM yCTaHaBIIMBAIOT B
THe37ic peBOJIbBepHOUW ToNMoBKM 2 (cM. puc. 5.2, 6). Kaxmoe rHe3m0
PEBOJIBLBEPHOI TOJIOBKH CHA0KEHO Pe3b00BOM BTYNKOW 3, BUHTOM 4 U CcyXapem
5. [Ipu 3aBepThIBaHUM BHUHTA CyXaphb HAJCKHO (DUKCUPYET B THE3/IE JIEPIKABKY C
UHCTPYMEHTOM MJIH, CKUMasi pa3pe3Hylo BTYJKY, 0OECIeUnBaET 3aKpPEIUIEHUE B
HEl MHCTPYMEHTA C HUIMHAPUYECKUM XBOCTOBUKOM.

/A

A

Puc. 5.2
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Puc. 5.3

Pexyminii ”HCTpYMEHT, UMEIOIINKA KOHUYECKU XBOCTOBUK (CIHpaIbHbIE
CBEpJIa, 3HKEPHI U JIP.), 3aKPEIUISIOT B IIEPEXOJHBIX BTYJIKaxX ¢ KOHycoM Mop3e
(cM. puc. 5.2, 2), KOTOpbIe TAKXKE YCTAHABJIMBAIOTCS B THE3J]aX PEBOJILBEPHOM
TOJIOBKH.

[Ipu coBmemienHoi obpaboTke (puc. 5.3) juist 3aKperuieHus] HHCTPYMEHTa
UCIIOJNIL3YIOT CIICIUATIbHBIC JCPIKABKU (CM. pHC. 5.3, @) WM COCEIHUE THE3la
PCBOJILBEPHOI TOJOBKHU (CM. puc. 5.3, 6).

5.5. Hananka craHka

Hamanky TOkapHO-pPEBOIBBEPHOTO CTaHKA MPOBOJAT MPEABAPUTEIBHO, 10
Hayasa OOpabOTKM 3aroTOBKU. OJTO OOECHEeuMBaeT MOJyYEeHHUE TPeOyeMbIX
pa3MepoB 00pabOTaHHBIX MOBEPXHOCTEH aBTOMATHYECKH, O3 3aMepoB HX B
npouecce 00padoTku. Hananky BBIMOMHSIOT CIEAYIOIIKMM 0Opa3oM: pEKYIIMi
WHCTPYMEHT YCTAaHABJIMBAIOT B PEBOJIBBEPHON TOJIOBKE CTAaHKA B OTPEICICHHOM
MOCJICIOBATEILHOCTH, YyKa3aHHOM B KapTe oOpabotku. Kaprta o6paboTku
COCTaBJISIETCS 1O uepTexy Jeranu. llpu Hamagke g MOJSydyeHUs 3aJaHHbBIX
IMaMeTpalbHbIX Pa3MEpOB JETalu pe3lbl YCTaHABIMBAIOT B JIEP)KaBKE C
ONpEe/eNICHHBIM BbUIETOM. BbuleT pe3na peryiupyroT Mo MmabjloHy WIH
ATAJIOHHOM JeTalld, 4YTO O0OecleyrMBaeT CbhEM 3aJaHHOrO MpUIyCKa Ha
00paboTky. OceBoii HHCTPYMEHT, UCIOJIb3yeMbIid P 00pabOTKE OTBEPCTHIl B
3aroTOBKE, YCTaHaBJIMBAIOT B PEBOJIbBEPHYIO T'OJIOBKY. J(MameTp MHCTpyMeHTa
COOTBETCTBYET JUaMETpy 00padaThiBAEMOT0 OTBEPCTHSI.

Jlis  aBTOMAaTHYeCKOTO  TMOJYYeHHS JUHEHHBIX pa3MepoB  JACTallu
OCYIIECTBISIOT HaNaAKy YIOpoB OapabaHa pEBOJILBEPHOTO CYINIOpTa H
pPETYIMPYEeMBIX TIO IJMHE BHHTOB MPOAOJIBHOTO YIIOpa B COOTBETCTBUU C
JTUTMHOM 00paboTku (puc. 5.4).

OtperynupoBaHHble HA 3aJaHHYIO JUIMHY BUHTBI 1 (cM. puc. 5.4, a)
MPOJIOJIBHOTO yIHopa 2 OTrPaHUYMBAIOT B MpoIecce OO0pabOTKH MPOAOIHLHOE
nepeMeIeHne Cynmnopra 3 ¢ MOMOIIbI0 YCTAHOBJIEHHOTO Ha ero (apryke ynopa
4. Tlpu ToueHUM C KPYroBOHW IMOAaueil peryaupyembie BUHTHI 1 oOecreunBaroT
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HEOO0XO0MMOE TOJI0KEHHE CYIIOPTa C PEXYIIUM HHCTPYMEHTOM OTHOCHUTEIIBHO
3aroTOBKH.

PerymupoBky ymopoB ©Oapabana 1 (cMm. puc. 5.4, 6) pPEBOJIBBEPHOTO
CYINIIOPTa BBIMOJHIIOT BUHTaMHU 2, KOTOpble BBEpHYTHI B cyxapu 3. Cyxapu
3aKperyicHbl OONTaMU W TalikaMd B KOJBIEBBIX KaHaBKax Oapabana. Ilpum
JOCTYKEHUH 33JaHHOW JITMHBI 00pabdaThiBaéMOl MOBEPXHOCTH TOPEI] BUHTA 2
yOoupaeTcs B IUIAHKY 4 ¥ TMPOWCXOJUT AaBTOMATHYECKOE OTKIIFOUCHUE
IIPOJIOJIBLHOM ITOJAYH.

JInst orpaHuYeHHs] KPYroBOil MOJayu, 4YTO 00ECHeUnBAET aBTOMATHYECKOE
MOJTyYeHHUE Pa3MepOoB JETajeil Mpu MOApe3aHUH TOPLIOB, MIPOPE3aHUH KaHABOK,
00paboTke (HacCOHHBIX TOBEPXHOCTEH, TanTened, CHITHH (PAcok, OoTpe3aHww,
CILY’KUT BBIABMXHOW >xecTkuid ymop 1 (cm. puc. 5.4, ), kopryc KOTOpOro
3aKpeIyIeH Ha cajla3kax Cymmopta. B 3Tom ciyyae Ha TOpIE PEBOJIbBEPHOMA
TOJOBKM 2 YCTaHaBIMBAIOT KPOHWITEHMH 3 € pEryaupyeMblM BHHTOM 4.
OTk/II0YeHHE KPYroBOM IMOJAayd IPOUCXOJUT, KOrja BUHT 4 B KOHIE XoJa
yIHUpaeTcs B BbIABMKHOU ymop 1.

-

e

s 3 =
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Puc. 5.4

OKOHYATEIbHYIO HAJIAQJAKy TOKAPHO-PEBOJBBEPHOTO CTAHKA MPOBOJAT IO
pe3ynbTaTam mpoOHOM 00padOTKH.
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Bonpocsl 1j11 caMmonpoBepKu

1. YTo moHUMaIOT 0] MHOTOUHCTPYMEHTAIBHON 00pabOTKON?

2. Kakue noBepXHOCTH J€TajIel MallliH MOKHO 00padaThiBaTh Ha
TOKapHO-PEBOJILBEPHOM CTAHKE?

3. 3a cuer yero obecreunBaeTcsl BEICOKAs MPOU3BOIUTEIBHOCTh
00pabOTKH Ha TOKAPHO-PEBOJIBBEPHOM CTAHKE?

4. YkaxuTe Ha3HaYE€HUE OCHOBHBIX Y3JIOB TOKAPHO-PEBOJIBBEPHOTO
CTaHKa.

5. KakoBa cymHOCTh ociIe0BaTENbHON 00pa0OTKH 3ar0OTOBOK U COBME-
IIEHHON 00pabOTKU?

6. Ykaxkurte criocoObl YCTAHOBKH U 3aKPEIUIEHUS PEKYIIMX HHCTPYMEHTOB
Ha TOKapHO-PEBOJIbBEPHOM CTaHKE.

7. B ueM 3aKir04yaeTcs HalaJKa CTaHKa Ha aBTOMaTHYECKOE MOJyYEHUe
pa3mepoB?



3anatue 5. OBPABOTKA OTBEPCTHUMH B 3ATOTOBKAX

L]eny — U3ydeHUE TEXHOJIOTUUECKUX BO3MOXKHOCTEH JIE3BUHHON 00paboTKU
OTBEPCTUN HAa BEPTHKAJIBbHO-CBEPIMUIIbHBIX U KOOPJIMHATHO-PACTOYHBIX CTAaHKaX,
OCHOBHBIX Y3JIOB CTAaHKOB M MX HA3HAYEHHUS, HHCTPYMEHTOB NJIsi BBIIIOJHEHUS
pa3HbIX BUIOB OOpabOTKHM; TOJIyYEHHE MPAKTUUYECKUX HABBIKOB HaJaJKU
CTaHKOB U paOOThI HA HUX.

Conep:xkanue

6.1. Buasr oTBepCcTHil M X HA3HAYCHUE

6.2. XapakTepucTruka BUOB JIE3BUIHON 00paOOTKH OTBEPCTHIA
6.3. TexHomormaeckoe 0OOPyI0BaHNE U €T0 Ha3HAYCHHE

6.4. YcTaHOBKa 3ar0oTOBOK U PEXKYIIUX MHCTPYMEHTOB Ha CTaHKaX
Bomnpocs! aiig camonpoBepku

6.1. Buabl oTBepCcTHii M KX HA3HAYEHHUE

Ha BepTHUKadbHO-CBEPIMIBHBIX W  KOOPJWHATHO-PACTOYHBIX CTaHKaX
MOJTy4aloT W 00pabaThIBalOT NMJIMHJIPUYECKHE, KOHHUYECKHE, PE3bOOBBIC H
CTyNeHYaThIe OTBEPCTHS (KaK MPaBUJIO, B 3arOTOBKAX, HE SBIISIIOIIUXCS TEJIaMU
BpamieHusi). OTBepCTHsS B JETaIAX HUMEIOT Pa3IMdyHOE CIy)KeOHOe Ha3HAYCHHE.
WX WCHoNB3yIOT M COSAWMHEHHUS JACTaleil B y3Jbl, YCTAHOBKH KPEHEXKHBIX
AJIeMeHTOB (00JITOB, BUHTOB, INTU(TOB, IITUJIEK, I11ai0) U T.1.

6.2. XapakTepucTuKa BUIOB JIe3BHITHOI 00pa00TKM OTBEPCTHH

Ha cBepnuibHBIX W PACTOYHBIX CTAaHKaxX JJisi U3TOTOBJICHUS OTBEPCTUH
UCIIOJIB3YIOT pa3HbIe BUJIBI JIE3BUHHON 00paboTku (puc. 6.1, 6.2): cBepieHue,
paccBepiIMBaHUE, 3CHKEPOBAHHME, pa3BEPTHIBAHHE, 3E€HKOBAHHE, IIEKOBAHUE,
cHsiTue (acok, pacTauMBaHKE, HApE3aHUE PE3bObI U JIp.

Caepuenue. [IpuMeHSIOT U1l TOYYEHHUS! CKBO3HBIX U TIIyXUX OTBEPCTHIM
B CIUIOIIHOM MaTrepuaje 3aroTOBKHU CIUpalbHBIM cBepiioM. [Ipu aTom nuamerp
o0pabaTbiBaeéMbIX  OTBEpCTUH  OOBIYHO  HE  MpeBblmaer 15 M.
dopmooOpa3zoBaHUe MOBEPXHOCTEN MpU cBepiieHuu (cM. puc. 6.1, a) ocyiiecTs-
JaseTcsl  ABYMsI  JBWOKCHMSMM,  KOTOpbIE  COOOIIAIOTCS  MHCTPYMEHTY:
BpalllaTeJIbHbIM W TOCTYIATENbHbIM. BpamieHue HWHCTpyMEHTa SIBISIETCA
TJIABHBIM  JIBIDKEHHMEM pe3aHuss D, W KUHEMaTHyecKu BOCIPOU3ZBOAUT
HaANpPaBIIIONIYI0 OKPY>KHOCTh 2. HempepbiBHOE MNpsSMOIMHEHHOE ABHKEHUE
WHCTPYMEHTA B BEPTUKAJIBHON IUIOCKOCTHU SIBJISIETCA JBUKEHUEM IOJAun D,

BOCIIPOU3BOANT oOpa3yrorryto 1 (cMm. puc. 5.1, a).
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3a CKOpOCTh IJIABHOTO JBWKEHUS PE3aHUsl NPU CBEPICHUU NMPUHUMAIOT
OKPYXHYIO CKOPOCTh TOYKH PEXYIIEH KPOMKH MHCTpyMEHTa, Hauboiee
YAAJIEHHOMN OT OCHU CBepJia:

v =mdn /(60'1000) wm/c,

rne d — auameTrp cHMpalbHOTO CBepia, MM; N — YacToTa BpalICHUS
-1
PEXKYILIETO UHCTPYMEHTA, MUH .

Puc. 6.1

[Tomageit Sg, MM/00, TIpH CBEpPICHUH HA3BIBAIOT MEPEMEICHUE CBEpia B
BEPTUKAJILHOM TUIOCKOCTHU 32 OAUH €ro 000pOT.

[Ipu cBepseHnn OTBEpCTUS B CIUIOIIHOM MaTepuaie riyOuHa pe3anus t,
MM, paBHa I[OJOBUHE JAuaMeTpa cBepia. Ee u3MepsroT B IJIOCKOCTH,
NEPIICHINKYIIPHOM HanpaBJieHu o mojayn: t =d/ 2.

[IpocBepiieHHbIE OTBEPCTHS UMEIOT MapaMeTp mepoxoBarocTd Ra =5...16
MKM M TOYHOCTb, COOTBETCTBYyIOIIYIO 12...14-my kBanuteTy. bosbmas cuna
pe3aHusi, cMATHE (@ HE pe3aHue) MPU CBEPJICHUU HM3-3a MONEPEYHON pexylen
KPOMKH CBEpJja, a TAK)KE€ HEXKECTKOCTb CBEpJIA, €r0 KOHCOJBHOE 3aKPEIUICHHE
IPUBOAAT K TOMY, YTO JaK€ Majible HETOYHOCTH B 3aTOYKE, OTKJIOHEHUS OT
CUMMETPUYHOCTH KOHCTPYKLMHU PEXKYIIEH 4YacTh MOTYT BBI3BaThb YBOJ OCH
cBepJa (npu riyoune cBepiienus L > 5d) u «pa30uBky» oTBepcTHs (YBEIUUYCHHE
€ro AMaMeTpa MO CPAaBHEHUIO C JMAMETPOM cBepusa). Ui CrupalbHBIX CBEPII
«pazbuBka» cocrtaBiger 1% or auamerpa cBepia. [loatomy otBepcrTus,
MOJIyYeHHbIE CBEpJICHUEM, KaK TMPaBWIO, HMEIOT, OTKJIOHEHUS (OpMbI B
IIPOJIOJIBHOM U ITOIIEPEYHOM CEYECHMSX, & TAKIKE OTKIOHEHHE PACIIOJIOKEHUS OCH
OTBEpPCTHsI OT 0a30BbIX MOBEpXHOCTEW wu3aenus. IIpocBepiieHHbIE OTBEpCTHS



OOBIYHO HCIIONB3YIOT ISl OONTOBBIX COEIWHEHUH MO0 IS MOCIETYIOIIEro
Hape3aHus pe3bObl.

PaccBepauBanue. Bug oOpa®oTku, NMpenHa3HAUYCHHBIA IS YBEIHMYCHUS
JIMaMeTpa paHee MPOCBEPIICHHOTO OTBEpCTHs (CM. pHc. 6.2, @), CHUpaIbHBIM
cBepiioM OoJbiiero auamerpa (6osee 15 mm). [lapaMmeTphl 1mepoxoBaTOCTH U
TOYHOCTH TaKWEe K€ KaKk TpH CBepieHuu. [nyOwmHa pe3aHus mpH
paccBepIUBaHUU:

t=(D d)/2,

rne D — nmamerp mHCTpyMeHTa, MM; 0 — mumamerp oOpabaThIBAaEMOTO
OTBEPCTHSI, MM.
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Puc. 6.2

3enkepoBanue. Ilpumenstor s 00pabOTKM TIAYyXHUX M CKBO3HBIX
OTBEPCTUI, MIPEABAPUTEIILHO MOATOTOBICHHBIX CBEPJICHUEM JTMOO MOTYYEHHBIX
B 3aroTOBKax JIUThEM, KOBKOHM WJIM IMITaMIIOBKOW (cM. puc. 6.2, 6). Paznmuuaror
YepHOBOE M 4YHMCTOBOE€  3eHKepoBaHue.  OOpabOTKy  BBIMOJHSIOT
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MHOT0JIE3BUMHBIM HMHCTPYMEHTOM — 3€HKepoM. [lo cpaBHEHHIO €O CBEpJiOM
3CHKEpP HMMEET OOJIbIIee YHCIO PEXKYIIUX JIE3BUA U OOJBIIYIO >KECTKOCTD.
MeHnbliasi riryOMHa U MEHbBIIAs CUJia PE3aHUs MO3BOJISIET MOJYYUTh OTBEPCTUE
Oonee To4YHOE MO reomeTpuuecko ¢dopme u pasmepam (8...12 kBaguTeT
TOYHOCTH) U IIEPOXOBATOCTh 00paboTaHHOM oBepxHOCTH Ra = 3,2...10 MKM.

PasBeprhiBanme. [IpuMeHSIOT 111 OKOHYATENBHOM  00pabOTKHU
WIMHAPUYCCKAX U KOHMYECKUX OTBEpPCTHH (CM. puc. 6.2, 6), OOBIYHO TOCIE
3CHKEpOBAHMUS WM  pacTayuBaHusl.  Pa3nuyaroT  cleaylolmue  BUIBI
pa3BepThIBAHUS: YEPHOBOE (HOPMAJIbHOE), YUCTOBOE (TOUHOE) U TOHKoe. [lpu
pa3BEpPThIBAHUU JTIOCTUTAETCSI TOYHOCTh, COOTBETCTBYIOMIAS 6...9-My KBaJIUTETY,
u mepoxoBaroctb Ra = 0,32...1,25 mxm. Pa3BepThiBaHUE OCYIIECTBISIOT
pa3BepTKaMH, MPEICTABISIIOIIUMU COO0M MHOTOJE3BUMHBIA HHCTPYMEHT C
YETHBIM YHUCJIOM pPeKymux Je3Bud. CTaHIapTHBIC IICIbHBIC MAITUHHBIC
pPa3BEepTKU B 3aBUCHMOCTH OT MX JMaMeTpa UMEIT 6...14 pexymmx Je3Buil.
Hampumep, ecnu nuamerp pa3BepTku He mpeBbimaer 10 MM 4HCIO JI€3BHiA
paBHO 6, y pa3BepTok guamerpoM 11...19 MM uucno ne3Buil paBHO 8§ U T.1.
Bosbiioe ynciio pexymux J1e3Bui, Malible TONIIMUHBI cpe3a (MiyouHa pe3aHus t
= 0,1...0,4 MM) U Hamuuyue KanMMOPYIOIIEH YacTH 00ECIEeUrBAIOT BBICOKYIO
TOYHOCTH 0OPaOOTKH.

[Tpu 3eHKepOBaHUM U pa3BePThIBAHUU IiTyOHnHa pe3anusa t = (D - d) / 2.

3enkoBanue. Ilpumenstor  Isi  TOMyYCHUS  KOHUYECKUX U
MAIMHAPAYECKUX  YIIyOJIGHWH TIOJ TOJIOBKM BHHTOB M OOJTOB, B
npeaBapuTeNbHO 00pabOTaHHBIX OTBEPCTHSAX (CM. puc. 6.2, 2, 0). O0paboTKy
BBITIOJTHSIOT 3¢HKEPaMH W 3¢HKOBKaMH.

IexoBanue. Mcnons3yloT i 00pabOTKH IUIOCKMX TOBEPXHOCTEH CO
CTOPOHBI TOpIIA OTBEPCTHUSI, KOTOPHIE CIIY>KaT OMOPHBIMHU MOBEPXHOCTSIMU O]
KpEIeXKHBIC JICTAIH. JTOT BUA 00pabOTKH 00ECIeunBaeT NEPIEHINKYIIPHOCTD
OCH OTBEpPCTHS K ONOpPHOW TOBEpXHOCTH. OOpabOTKy OCYIIECTBISIOT
3€HKOBKOM-TOIPE3KOM, IIEKOBKOH (CM. puc. 6.2, e).

Hape3anne pe3p0bl. MammHHbI criocod (Ha cTaHKax) MPUMEHSIOT IS
Hape3aHus pe3bObl TPEYroJIbHOTO MpoduiIs BCEX pPa3MEpPOB B CKBO3HBIX U
riyxux oTBepcTHsix. O0padoTka OCYIECTBISETCS MAIMHHBIMU WJIM MAIlTUHHO-
PYYHBIMH METYHKaMU (CM. puc. 6.2, orc).

PacraunBanue. Kak mpaBuiio, NMpUMEHSIOT aJi1 0OpaOOTKH OTBEPCTHI
Ooonpmx pasmepoB (O6omee 40 MM), nOpenBapUTEIBLHO MOATOTOBIECHHBIX
CBepJeHHEeM JIMOO TIOJYYEHHBIX B 3aroTOBKax JIMThEM, KOBKOW WJIU
IITAMIIOBKOH, a TaKKe OTBEPCTHH HECTAaHIAPTHBIX Pa3MEpoOB, JUISI KOTOPBIX
OTCYTCTBYET OCEBOM MHCTpYMeHT. Hanbosnee yacTo pacTtaunBaHUE MCIOIb3YIOT
JJIs. 0OpabOTKU OTBEPCTUH B KOPIYCHBIX JeTaisax. OOpaOOTKy BBITTOIHSIOT
PACTOUYHBIMH PE3IAMH C OJJHUM JIE3BUEM HIJIA MHOTOJIC3BUMHBIM HHCTPYMEHTOM
(mmacTuHYaThIE  pe3lbl W Jp.). PacraumBaHMe ~ UCHOJB3yeTCS — Kak
npeaBaputeNbHas 00paboTKa 3aroToBOK (MapameTp IMIepoXOoBaTOCTH Ra =
6,3...12,5 mxm u ToyHOCTH MO 10...13-My KBaJdMTETy) M Kak OKOHYATEJIbHAA
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(mapametp mepoxoBaroctu Ra = 0,2..0,8 MKkM u TOYHOCTH MO 5..7-My
KBaJIUTETY).

dopmoobpazoBaHue TMPHU pacTauMBAHUU OCYIIECTBISICTCS IO METOIY
CIICJIOB: HampaBlstomias OKPYXKHOCTh 2 (cM. puc. 6.1, 6) BOCIPOU3BOIUTCS
BpallaTeIbHBIM JBIDKCHHEM WHCTPYMEHTA, KOTOPOE SBISETCS TJIABHBIM
JIBUKCHUEM pE3aHusi M OIpenesseT cKopocTh pe3aHus V. [locTymatenbpHoe
JIBUKCHUE WHCTPYMEHTa (IBMKCHHE I10JIa4d) BOCHPOU3BOIAUT TMPSAMYIO —
oOpasytomryro 1.

6.3. Texnonoruueckoe 000py0BaHUE U €r0 Ha3HAYEHHE

Ha BepTHKaabHO-CBEPIUIBHOM CTAHKE BBIIOIHIIOT 00pabOTKY OTBEpCTUI
HEBBICOKOM TOYHOCTH CBEpJEHUEM, pACCBEPIMBAHUEM, 3E€HKEPOBAHHEM,
pa3BepThIBAHUEM, 3€HKOBAaHUEM, LICKOBAHUEM U HApE3aHUEM PE3bOBbI.

Ha KOOpIMHAaTHO-pacTOYHOM CTAaHKE, KakK IPAaBHJIO, BBIIOIHSIOT
pacTauMBaHUE  BBICOKOTOYHBIX  OTBEPCTHM, LEHTPBl KOTOPBIX  CTPOrO
KOOPAMHUPOBAHbl OTHOCUTENILHO 0a30BBIX MOBEPXHOCTEM 3aroTOBOK, a TaKXkKe
0o0pabOTKy  OCEBBIM  HMHCTPYMEHTOM:  3€HKEpOBaHHE,  pa3BEpTbIBAHUE,
36HKOBaHWE, LIEKOoBaHWE U Jp. Kpome TOro, Ha CTaHKE MOXXHO BBIIIOJIHUTH
pa3MeTKy, KOHTpOJIb JMHEMHBIX pa3MepoB OOpaOOTAHHBIX IMOBEPXHOCTEH U
MEKIIEHTPOBBIX paccTOsIHUUA. KOOpAMHATHO-PaCTOYHOW CTAHOK IO3BOJIAET
00pabaTbIBaTh KOPITYCHBIE JETANIH.

OcHOBHBIE y3/Ibl BEPTHKAJIbHO-CBEPJIHUJIBLHOIO cTanka moaean 2H12S.
Ha ¢yamamentoordr mumre 1 (puc. 6.3) 3akperieHa KOJIOHHA 3, Ha
BEPTHKAIBHBIX HAMPABISIONUX KOTOPOW YCTAHOBJICHBI CTOJI 2 M CBEpIMIIbHAS
rojoBka 6. Cron W cBepiWJbHas TOJOBKA MOTYT TE€PEMENaThCs 10
HaIIPaBJISIOIMM KOJIOHHBI. B CBEpIIMIIBHON T'OJIOBKE PACIOJIOKEH IINUHACIb, B
KOTOPOM YCTaHaBJIMBAIOT PEXYyIIHi HHCTpyMeHT. KopoOka monau 4 u kopoOka
CKOpOCTEH 5, H3MEHSIOT BEPTUKAJIBHYIO TMOJadyy M YacTOTy BpalleHUs
LIMUHAEIS COOTBETCTBEHHO.
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OcHOBHBIE Y3JIbl KOOPAUHATHO-PACTOYHOI0 cTaHka moaeau 2b440A.
Ha cranmne cranka 1 (puc. 6.4) KecTKO 3akpervieHa CTOWKa 2 ¢ PacTOYHOM
rosoBkorr 3. [lo HampaBISIONIUM CTaHWHBI B TPOJOJHHOM HaIPaBICHUH
MEPEMEIAIOTC Ccala3ku 6, M0 BEpXHEH YacTH KOTOPHIX B TIOMEPEYHOM
HarpaBJIeHUN ABUXKETCS ¢Tod 5. CTON U calla3Ky OCHAIIEHBI HAMPABIISIOIIMMHU
KaueHus. Ha craHke uMeeTcsi ONTHYecKas CUCTEMa OTCYETa IEepEeMEICHUI
CTOJIa U Ccala30K, 0OecreunBaroas rapaHTHPOBAHHYIO TOYHOCTh YCTAHOBKU MX
koopauHaT (0,004 Mm). B pacrouHOil TOJOBKE pPaCIOIOKEHBI KOpOOKa
CKOPOCTEH W MIPHUBOJI BEPTUKAIBHON MOIauu IIMHUHAEIS 4.

6.4. YcraHOBKA 3ar0TOBOK M PEKYIIMX HHCTPYMEHTOB HA CTAHKAX

[Ipu 00paboTke Ha BEPTUKAIBHO-CBEPIWIBHBIX U  KOOPJIWHATHO-
PacCTOYHBIX CTaHKaX 3arOTOBKM YCTAaHABJIMBAIOT U 3aKPEIUISIOT HAa CTOJIE CTaHKa
C TIOMOINBIO YHUBEPCAIBHBIX WM CHEIHATbHBIX MPHUCIIOCOOTICHUN (CM. pHC.
6.5). Coco0 3akperyieHus: 3ar0TOBKM BBIOMPAIOT B 3aBUCUMOCTHU OT €€ (hOpPMbI
U pazmepa.
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[IpymkrMHBIE TUTAHKK MPUMEHSIIOT MPU 3aKPEIJIEHUU 3arO0TOBOK CIIOKHOU
dopmbl WM OOJBIIMX Ta0apUTHBIX pPa3MEPOB B YCIOBHSIX E€AMHUYHOIO
M3TOTOBJICHUS JieTanield (cM. puc. 6.5, a). [Ipu 00paboTKe CKBO3HBIX OTBEPCTUI
3aroTOBKY YCTAaHaBIMBAlOT Ha MOJKIAAKH, 4YTO OOecreunBaeT CBOOOIHBIN
BBIXOJl MHCTPYMEHTA U3 OTBEPCTHS.

VYCcTaHOBKY Ha MpHU3ME U 3aKperjieHHe CTPYOUMHOW (MM MPUKUMHBIMU
IUIAHKaMH) TPUMEHSIOT Tpu 00pabOTKEe OTBEpPCTUN Ha IMIMHAPUYECKOU
TIOBEPXHOCTH 3aroTOBKM THMa Bana (cM. puc. 6.5, 6). JITMHHBIE 3arOTOBKU
(Hampumep, Bajbl) YCTAHAaBIMBAIOT Ha JBE NpU3MbL. MalllUHHbIE THCKH
WCITIOJIB3YIOT ISl YCTAHOBKH U 3aKpEIJIEHUSI 3ar0OTOBOK HEOOJBUINX Pa3MeEpOB C
IUIOCKUMHU Topuamu (cM. puc. 6.5, ). Ilpu 00pabOTKE CKBO3HBIX OTBEPCTHIA
3aroTOBKY B MAIIMHHBIX TUCKAaX YCTAHABIMBAIOT HA TOJKIAIKH.

3akperuieHue B TPEXKYJIAauYKOBOM NATpPOHE MNPUMEHSIIOT NMpU 00paboTKe
OTBEPCTUI B TOPLIAX 3arO0TOBKAX, UMEIOIIUX HUIMHAPUYECKYIO (GOopMy (CM. puC.
6.5, 2). [laTpoH KpemsT Ha CTOJIe CTaHKA.

Ha BepTHKanbHO-CBEPIMIIBHOM CTAHKE IPU YCTAHOBKE 3aroTOBKU
HEOOXOJUMO 00€CleYnTh COBMAJEHUE OCH BpallleHUs IINUHAEIS C OChIO
00pabaThIBAEMOr0 OTBEPCTUS. IJTO JIOCTHIAeTCs COBMEILEHUEM BEPILUHBI
CBEpjia C Pa3MEUYCHHBIM U HAKEPHEHHBIM (CM. TeMy 12) LIEHTpOM OTBEPCTHS
NEPEMEIICHUEM 3arOTOBKH M0 CTOJIY CTaHKA.

Ha KOOpIMHAaTHO-pacCTOYHOM CTAaHKE U1 YCTAaHOBKH CTOJNA C
3aKpEeIJICHHOM 3aroTOBKOM B TMOJIOXKEHHE, MPU KOTOPOM 0a30Basi MCXOIHAs
TOYKA COBMAJIa€T C OChIO HIMUHAEINSA, NPUMEHSIOT IEHTPOUCKATENb, a TaKXKe
ONTUYECKHE YCTPOMCTBA OTCUETAa KOOPJMHAT MEPEMEICHHUs CTOJa U caja3ok.
D10 o0ecrnieunBaeT M3rOTOBJIEHHWE OTBEPCTHUH C  BBICOKOM TOYHOCTBIO
MexoceBbIX paccTossHui (10 0,004 MM) 1 BBICOKOM TOYHOCTBIO UX (DOPMBI.

Crnoco®  yCTaHOBKM  pEXKYILIEro HWHCTPYMEHTa Ha  BEPTHKAJIbHO-
CBEPJIMJIBHOM CTaHKE 3aBUCHUT OT (hOpMbI XBOCTOBHKA M YCIOBHUI paboThl (puc.
6.6). HWHCTpyMeHThI € KOHUYECKMM XBOCTOBMKOM 1 ycTaHaBiIuBaroT
HETMOCPE/ICTBEHHO B IMIMUHCHDh 2 CTaHKa (cM. puc. 6.6, @) WK C TMOMOIIBIO
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MEPEeXOIHBIX KOHUYECKHX BTYJIIOK 3 (cM puc. 6.6, 6), eciu pa3mep KOHyca
XBOCTOBMKAa HHCTPYMEHTa MEHBIIE pa3Mepa KOHHYECKOTO  OTBEPCTHS
mmuHesI. THCTPYMEHT ¢ MWIHHIPHYECKUM XBOCTOBUKOM 4 yCTaHABIMBAIOT B
IIAaHTOBOM 5 (CM. puc. 6.6, 8) WM KyJ1adkoBoM 6 (cMm. puc. 6.6, 2) CBepIUIBLHBIX
natpoHax. llpm HEOOXOAMMOCTH TOCIEIOBATEIBHON CMEHBI HHCTPYMEHTOB
UCIOJIB3YIOT OBICTPOCMEHHBIE ATPOHBI 7 (CM. pHc. 6.6, 0).

—.'W*.’J 77

Puc. 6.6

PasBepTky  3aKkpemyIlOT B KayamooIIeMcCs,  IUIABAIOIIEM WU
CaMOYCTAHABJIMBAIOILIEMCSl MTaTPOHAX, KOTOPbIE BO BpeMsl pabOThI MO3BOJIAIOT
UHCTPYMEHTY CBOOOJHO YCTAHaBIMBATbCA IO OTBEPCTHIO M HMMETh TOYHOE
HanpasnieHue. [Ipu Hape3aHuu pe3pObl B CKBO3HBIX OTBEPCTUSAX METUYUKU KPEIST
B OBICTPOCMEHHOM, KadyarolmeMcs M IUJIaBalolleM NaTpoHax, a B IIIYXUX
OTBEPCTUAX — B MPEIOXPAHUTEIHHOM MATPOHE.

Ha KOOpAMHATHO-PAaCTOYHOM CTaHKE pPEeXYIIUHA HHCTPYMEHT (CBEPJIO,
3€HKEp M T.NI.) C KOHUYECKUM XBOCTOBMKOM 1 (puc 6.7) ycraHaBiIMBaIioT B
HIMUHEIe CTaHka 2 B TepexoJHbIXx BTynkax 3 (puc. 6.7, a, 6), a c
UUJIMHAPUYECKUM XBOCTOBUKOM 4 — B JIEp>KaBKE C LIAHTOBBIM 32KUMOM S (CM.
puc. 6.7, ).


javascript:OpenIMG5('work06/7-6b-3.jpg','');
javascript:OpenIMG5('work06/7-6v-4.jpg','');
javascript:OpenIMG5('work06/7-6v-5.jpg','');
javascript:OpenIMG5('work06/7-6g-6.jpg','');
javascript:OpenIMG5('work06/7-6d-7.jpg','');
javascript:OpenIMG6('work06/7-7ab-1.jpg','');
javascript:OpenIMG6('work06/7-7ab-2.jpg','');
javascript:OpenIMG6('work06/7-7ab-3.jpg','');
javascript:OpenIMG('work06/7-7v-4.jpg','');
javascript:OpenIMG('work06/7-7v-5.jpg','');

a) 6) 8)

Puc. 6.7

Pactounbie pesupt 1 (puc. 6.8) Ha KOOPIAMHATHO-PACTOYHOM CTaHKE
YCTaHABJIMBAIOT B KOHCOJIBHBIX JIEpKABKaxX 3, 3aKPEIUICHHBIX B HIMUHAENIE 2, C
HAKJIIOHHOM (cM. puc. 6.8, @) wiu npamon (cM. puc. 6.8, 6) ycTaHOBKOHU pe3iia, a
TaK)K€ B YHUBEPCAJIBHOM pe3le/iepKaTesie, KOHCTPYKIIUSI KOTOPOTO MO3BOJISIET
OCYIIECTBUTh MEXAHMUYECKYIO T0/Iauy B paguajIbHOM HAIPaBICHUH BO BpEMs
BpAICHUS IIIMTUHJIETIS.

Puc. 6.8

Bonpocsl aj1s1 caMonpoBepKHU

1. Kakue Busibl 00pabOTKH OTBEPCTUI BBIMOIHIIOT HA BEPTHUKAIBHO-
CBEPJIMIILHOM CTaHKE?

2. [laliTe XapaKTepUCTUKY Pa3IU4YHbIX BUIOB JIE3BUHHON 00pabOTKU
OTBEPCTUM.

3. KakoBo Ha3HayeHNE KOOPAMHATHO-PACTOYHOIO CTaHKa?

4. Kax BbIOMparoT crnoco0 yCTaHOBKU 3arOTOBKM Ha CTaHKaX?



5. OT yero 3aBUCHUT CIOCOO YCTAHOBKH M 3aKPETLJICHUS PEXKYIIETO0
WHCTPYMEHTA Ha CTaHKax?

6. Kakue meroabl hopmMo0oOpa3oBaHus UCIOIB3YIOT MPU 36HKEPOBAHUU U
pa3BepThIBAaHUN?

7. UTO HA3BIBAIOT PEKUMOM PE3aHUs IPU CBEPJICHUU U KAaK OMPEIEIISIOT
€ro napameTpbl?



3ansatue 6. OBPABOTKA 3AI'OTOBOK ®PE3SEPOBAHUEM

ILlenv - wu3ydeHHWE TEXHOJOTHYECKHMX BO3MOXKHOCTEH (opMOOOpa3oBaHuUs
MOBEPXHOCTEH (pe3epoBaHUEM, OCHOBHBIX Y3JIOB (hpE3epHBIX CTAaHKOB U HUX
Ha3HAYCHUS, MHCTPYMEHTA JUIsl BBITIOJTHEHUS! PA3HBIX BUJIOB (pe3epHBIX padoT;
MOJYYCHHE MPAKTHYSCKUX HABHIKOB HAJaJKA CTAHKOB M CaMOCTOSTEIBHON
paboTHI HA HUX.

Conepxkanue

7.1. HasHaueHve 1 o6nacTb NpuMeHeHus (ppe3epoBaHus
7.2. XapakTepucTuka Buaa ob6paboTku

7.3 IlapameTpsl pexxuMa 00pabOTKu

7.4. TexHonornyeckoe obopynosaHue

7.5. Pexxywinin MHCTpyMeHT (OCHOBHbIE TUMbl dhpe3)

7.6. Cnocobbl YyCTaHOBKM 3aroTOBOK M PEXYLLLEro MHCTPYMeHTa
Bonpocbkl 4ng camonposepku

7.1. Ha3na4venue u 00Ji1acTh NpuMeHeHus: ¢ppesepoBaHus

®pesepoBaHvMeM Ha3bIBAIOT BUJ JE3BUWHON 00pabOTKM pe3aHueM
MHOTOJIE3BUMHBIM HWHCTPYMEHTOM — ¢hpesou. Dpe3epoBaHUE BBHIMOTHIIOT Ha
(dpe3epHBIX cTaHKax. B MammHOCTpoeHuu ¢pe3epoBaHUE MPUMEHSAETCS IS
O0pa0OTKM  IUIOCKUX TMOBEPXHOCTEH (TOPU3OHTAIBHBIX, BEPTUKAIBHBIX,
HAKJIOHHBIX), MA30B (IIMOHOYHBIX, MNPSAMOYTOJbHBIX, YIJOBbIX, T-00pa3HbIX H
(bacoHHBIX), UUIMIEB, YCTYMOB, (AaCOHHBIX M pPE3bOOBBIX MOBEPXHOCTEH,
3y04YaThIX KOJIEC U Jp.

7.2. XapakTepucTHKA BUAA 00padoTKH

[Inockue u ¢acoHHBIE TMOBEPXHOCTU MPHU (pPE3epOBaHUU MOTYT OBITH
NOJIy4eHbl ~KMHEMAaTUYECKH INEepeMelleHHeM oOpasyroleld JIMHUM 10
HampaBisfoOmIeH. O6pasylowas AuHUMS 1 BOCIPOHU3BOAUTCSA  PEXKYIIUMHU
KpoMKamu ¢Gpesbl, a Hanpasnsiowas 2 — IBIKEHHUEM T0JJa4H 3arOTOBKH
(cm. puc. 7.1) mpu numuHAPUYECKOM (@) U TOPHOBEIM (6) dpe3epoBarnu. [lpu
oOpaboTke ¢pe3e 3amarT BpamaTeIbHOE MBIKCHHE (TJIABHOE JBIDKCHUE
pe3aHusi), a 3aroTOBKE - MOCTYNATEIbHOE JBUKEHHE (IBMXKEHUE TTOAAUH ).

®opmoobpazoBaHue TOPU3OHTANBHBIX U BEPTHKAIBHBIX IJIOCKOCTEH MpHU
dbpe3epoBaHUU  OCYIIECTBISETCS ~ KMHEMAaTHYECKHMM  METOM  CIIEJIOB;
dbopmooOpa3oBaHre YCTYINOB, TMa30B, (PACOHHBIX IMOBEPXHOCTEH W JPYTHX
CJIOXHBIX TTOBEPXHOCTEH — METOZI0OM KOIMPOBaHUs (cM. Tabi. 7.1).

7.3. IlapameTpsbl pe:kuma 00padoTKH
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CKOpOCTb TJIABHOTO JBUKEHUS pe3aHus Mpu (Hpe3epoBaHUU YUCICHHO
paBHA OKPY>KHOM CKOPOCTU TOYKH PEKYIIEH KPOMKH MHCTpyMEHTa HauboJsee
yIaJIeHHON OT ocu (pe3bl:

_ dn
1000-60 '

-1
riae d — quametp (pes3sl, MM; N — 9acTOTa BPAICHUS, MAH .

np

Puc. 7.1

['mybuna ¢pesepoBanuss t w mumpuHa ¢pe3epoBaHuss B — TMOHATHA,
CBSI3aHHBIE C pa3MepaMH CJO0s MaTepuaja, Cpe3aeMoro € 3aroTOBKH IpH
dbpeszepoBaHum.

I’ nybuna pezanus t, MM — cpe3aeMblil CI0M MaTepuasia, U3MEPEHHBIN MEX Ty
oOpabaTteiBaeMoil 1 00pabOTaHHOU MOBEPXHOCTSAMH Ha 3arOoTOBKE (CM. puc. 7.1,
a, 6). Ilpu Bcex Bumax ¢pe3epoBaHus TIyOUHA pPE3aHUS H3MEPSCTCS B
HaIpaBJIeHUM, NEPHEHANKYJIIPHOM OcCU BpameHus ¢pesbl. HckinoueHue
COCTaBJIsICT TopiieBoe dpe3epoBanue (cm. puc. 7.1, 6).

Hlupuna ¢peseposanus B, MM, ompenenser AJIMHY Je3Bus 3y0a (pessl,
YyUYacTBYIOIIYI0 B pe3aHuu. Ee M3MepsioT B HalpaBlIeHUH, NMapajlIeIbHOM OCH
¢pesbl. [Ipu TOprieBOoM (pe3epoBaHMM TOHATHS TIIyOMHA pE3aHUs U IIUPHHA
bpesepoBanusi MEHAIOTCS MecTamu (cM. puc. 7.1, 6)

[Tpu ppesepoBanuu pa3inuyaroT TPU BUJA MOJa4: M01a4y Ha OJUH 3y0
S;, MM/3y0, mojgady Ha oIuMH 000pOT S,, MM/00, U MUHYTHYIO Tojmady Sy,
MM/MUH, KOTOPbIE HAXOJATCS B CJIEIYIOIIEM COOTHOILICHUU:

S,=S,n=S§,zn,

-1
I7I€ Z — YUCIIO 3yObeB (pe3bl; N — yacToTa BpalieHus Gppe3bl, MUH .
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B 3aBucuMOCTH OT peXUMOB pe3aHusi (YEPHOBOE, YKMCTOBOE, TOHKOE
bpesepoBaHue), HCHOIB3YEMOI0 OOOpPYAOBAaHMS, HHCTPYMEHTA U JPYrUX
yCcIOBUM  00paboTku  (¢pe3epoBaHUE  TO3BOJIACT  MOJYYUTh  IapaMeTp
mepoxoBaroctd mnoepxHocth Ra = 40...0,32 mMxMm u 12...6-i1 KBanuTeT
TOYHOCTH.

7.4. TexHosornyeckoe 000pya10BaHUE

Ha puc. 7.2 nokaszanbsl TOpU30OHTAILHO-(Ppe3epHbIii cTaHOK Mojaenu 6P80I
(cMm. puc. 7.2, a) u BepTUKAIBbHO-Ppe3epHbIil cTaHOK Mojaenu 6P10 (cm. puc.
7.2, 6) Cc TOPUBOHTAIHLHOM W BEPTUKAIHPHOM OCBHIO BpAICHHS IITUHCIS
COOTBETCTBEHHO.

Ha ¢dyHpameHTHOM nnuTe 1 HAXOOWUTCS CTaHwWHa 2, MPEAHA3HAYCHHAs JIs
3aKpeTUICHUsT BCEX OCHOBHBIX Y3JI0B H  MeXaHW3MoB cTaHka. Ot
aneKkTpoAaBuratena 3 IOBWKCHHUE YEpe3 KopobKy ckopocTenm 4 IepedacTcs Ha
wnuHaens 5. Kopobka CKOpOCTEl CIYKHUT ISl U3MEHEHHUS YacTOTHI BpaICHUS
mmnuHaens. O0pabaTeiBaeMble 3arOTOBKM YCTAHABJIMBAIOT Ha cTosne 8 (CM. puc.
7.2).

JIBUoKeHUsl ToJad OCYIIECTBISIIOTCS TEpeMeIleHUeM cToja (MpoIobHas
nojava), canasok 9 (momepeyHas) WM KoHconu 10 (BepTUKalbHAas Iojaya).
JIBr>KeHue Tojauu CTONY, caja3kaM M KOHCOJM TepellaeTCs 4Yepe3 KopobKy
nogay 11 OT BTOPOro DJJICKTpoABUIareis. TpaBepca 6 M noaBecka 7/
TOPU30HTAIBLHO-(PpE3epHOro CcTaHKa (CM. pHC. 7.2, @) CIyKatT JUisl YCTAHOBKH U
3aKperieHust ppe3bl ¢ MOMOIIbI0 Gpe3epHOil onpaBKu. ITH Y31kl (6, 7) MOXKHO
CHSITh CO CTaHKa W Torjaa (pe3y yCTaHaBIMBAIOT B LWNuHAENe cTaHka 5 0e3
MIPUMEHEHUS TOTIOJTHUTEILHON OTIOPBI. Ha BepTuKanbHO-(hpe3epHoOM CTaHke (CM.
puc. 7.2, 6) ®pesy ycTaHaBNMBalOT B LWMNUHAENLHOW rofioBke 12, KOTOpass MOXKET
HAKJIOHATHCS B BEPTUKAIBHOMN TIIIOCKOCTH.

& WP
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Puc. 7.2
7.5. Pexymuii HHCTPYMEHT (OCHOBHBIE THIIBI (pe3)
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B T1abn. 7.1 mokazaHbl OCHOBHBIE THUIIBI ()pe3 U HEKOTOphIE CIydyal HX

MIPUMEHEHUS.
Tabauya 7.1
leomempuveckoe @opmoobpaszoborue @pesepobaHuem
lNobepxHocms
popmoobposoBorue cammanwoa oco0
Obpasyowon 2
' i —— )%
[opusonmanvHos| 5 ——17 D
7
naockocms e ” E :I ® w
Ofpasyowos | 3| D,
Bepmuxosoron D
naockocmo I ©
HanpoBarowon 1
D 16| ==p
Coboxynxocms é)snp
naockoemed
|
@acorHHos .
®D3rzp

Topuossie (Tadn. 7.1, cxema 1) u mwmHapuyeckue ¢peswl (Tadm. 7.1,
cxemMa 2) TPUMEHSIOTCA IS
MOBEPXHOCTEHN 3ar0TOBOK € 0OJIbIIEH TIONIaAbI0 00padOTKH.

Konressie (pe3bl MpUHUMAIOT HAauOOJIee 4acTo, TaK KaK OHH MO3BOJIIOT
oOpabaTeiBaTh MOBEPXHOCTH mepudepueit (tadm. 7.1, cxema 3), ToproM (Tadi.
7.1, cxema 4) wnM OJAHOBPEMEHHO mepudepueir u TOPUOM IpU 00paboTke
MOBEPXHOCTEH THIA «ycTym» (Tabdi. 7.1, cxema 5).

KonnieBbie yrioBbie (pe3bl UCTONB3YIOT MPU 00pabOTKE YIIIOBBIX Ma30B
THUIIA «IACTOYKUH XBocT» (Tab:. 7.1, cxema 6).

JluckoBbie AByxcropoHHue (tabin. 7.1, cxema 7) U TpexcTopoHHUE (Ppe3bl
OPUMEHSIOT 17151 00paboTKu yctynoB. [IpsmoyronsHbie na3sl (Tabmn. 7.1, cxema
8) 0OpabaTsIBarOT TUCKOBOM TPEXCTOPOHHEH (Ppe3oil.

st 00paboTku  (hacOHHBIX TIOBEPXHOCTEH WCIONB3YIOT CIICIHAIbHBIE
dbaconnbie ¢pesbl (Tadn. 7.1, cxembr 9, 10). dacoHHbIE TOBEPXHOCTH MOTYT
ObITh 00paboTaHbl KOHIEBBIMU (hpe3amu Ha cTaHkax ¢ YITY.

00pabOTKH TIJIOCKUX TOPU30HTATbHBIX

7.6. Crioco0bl YCTAHOBKHM 3ar0TOBOK U PeKYyIIero HHCTPYMEHTA




Ha ¢pesepHbIx cTaHKax 3aroTOBKHM YCTaHABIWBAIOT Ha CTOJIE C IMOMOIIBIO
YHUBEPCAIBHBIX WM CHEIUABHBIX Mpucnocobsenuit (puc. 7.3). CrnennanbHbie
MIPUCIIOCOOJICHUST TPUMEHSIOT B YCIOBHSX KPYITHOCEPUUHOTO W MacCOBOTO
npou3BojicTBa. K yHHMBepcaabHBIM MPUCIIOCOOTICHUSIM OTHOCSAT MAIIMHHBIC
TUCKH (CM. puc. 7.3, a), IPpM>KUMHBIC IUIaHKU (CM. puc. 7.3, 6), YIJIOBBIE€ IIJIUTHI,
IIPU3MBI, KPYT'OBBIE€ CTOJIBI U JP.

— "

=1 =" =

B | S
6)
Puc. 7.3

Cnoco0 yctaHoBku (ppessl (puc. 7.4) 3aBUCUT OT €€ TUIla, KOHCTPYKIUU U
pa3mepoB. Ilpu paboTe Ha ropU30HTATLHO-(PE3EPHBIX CTAHKAX 4Yalle BCETO
cbpesy 8, Hampumep, IUCKOByI (puc. 7.4, a) YCTaHaBIIMBAKOT HA
UWIMHAPUYECKOM YacTu dhpe3epHoOi onpaBku 6, OJUH KOHEI[ KOTOPOM HMEET
KOHUYECKUN XBOCTOBUK ISl 3AKPEIUICHUS B KOHMYECKOM OTBEPCTUM LINUHAENs 3
C MOMOIIBIO 3aTSXKHOMO BMHTaA 1 W waibbl 2. I mpeaoTBpalleHus IpoBOpoOTa
ONPaBKM B OTBEPCTUU IIMUHJEIS CIYKHUT WMNOHKa 5, 3aKpEIVICHHAs BUHTOM 4 Ha
TOpIIE MIMUHJES W BXO/sIas B na3 ¢iaHmna ¢pesepHoit onpaBku. Tpedyemoe
MOJIOXKEHHE (Ppe3bl MO JJIMHE ONPABKHA 00E€CTICUYMBAIOT YCTAaHOBOYHbIE KOMbLa 7
(em. puc. 7.4, a). Kpyrsamuii MOMeHT OT (pe3epHOM ompaBku Ha (pesy
nepeaeTcs ¢ MOMOIIbI0 WwnoHku 9. JIig yBeIMYEHUS! KECTKOCTH CBOOOIHBIM
KOHEI[ OIpaBKH BO BpeMs pabOThl CTaHKa MOJJAEpPKUBAaeTCs noasBeckoin 10.
HanpaBnsitowas BTynka 14, 3aKpervieHHas Ha (pe3epHOil OmpaBKe raikoi 13,
BpAIlla€TCsl B Pa3pe3HOM  KOHWYECKOM MOALWMMHUKE CKOMbXeHus 11. 3a30p
MEXKYy HAIPaBJIOLIEH BTYJIKOM W BHYTPEHHEH LWIMHIPUYECKOM 4YacCThbIO
MOMIIUITHAKA PETyIUPYIOT ravkoi 12. Takum CcHocoOOM yCTaHABIWUBAIOT
HacagHbie (pe3bl (MIIMHIPUIECKUE, TUCKOBBIC, YTIIOBbIe, (DaCOHHBIE), a TAKXKe
Ha0OpHI U3 3THX (Ppe3.

HacagHble TopuoBble dpesbl 16 (cM. puc. 7.4, 6) yCTaHAaBIMBAIOT Ha
KOHLIeBbIX OfpaBkax 15 C MOMOIIBIO WMOHKM 9 M BUHTA 17. 3aT€M OINpPABKY C
(bpe3oit ycTaHaBIMBAIOT B IIMUHACID 3 ¥ 3aKPEIJISTIOT BUHTOM 1.
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Puc. 7.4

KonmeBbie ¢pesbl ¢ koHuueckum xBoctoBukoM 19 (cm. puc. 7.4, 8)
YCTaHABJIMBAIOT B KOHUYECKOM OTBEPCTHUHU IIMUHACTS 3 U 3aKPETUISIIOT BUHTOM
1. Ecnu pa3mep koHyca XBOCTOBHMKA (Ppe3bl MEHbIIE pa3Mepa KOHUYECKOTO
OTBEPCTHS MIMUHACHS 3, TO M YCTAaHOBKM TPHUMCHSIOT MepexoaHble
KOHWYeckune BTy/KM 18.

KoHueBble dpesbl C LMIMHAPUYECKUM XBOCTOBMKOM 23 (cM. puc. 7.4, 2)
YCTaHABJIMBAIOT B IIMUHILCIL 3 C TOMOIIIBIO naTpoHa 20, UMEIOIIETO LaHry 22 u
3KUMHYIO Taiiky 21, u 3aKperuisitoT 3aTs>KHBIM BUHTOM 1.

Bonpocsl 17151 camonpoBepKu

1. Kak BocrpousBonsatTcs oOpasyrolas U HarpasJistouias JUHUU 1pu (pe-
3epOBaHUM?

2. Kak onpenensitor riryOuHy pezanus npu (ppe3epoBaHuun?

3. Tlepeuucnure OCHOBHBIE MPUCHOCOOTEHUS, TPUMEHSIEMbIE I 3aKpe-
IJIeHUs 3aroToBOK. Kako# y3en cTaHka CIly>KUT JUJIsl 3aKpETICeHUs 3aTOTOBKH?

4. Ilepeuncnute ciocoObl 3aKperieHus Gpes.

5. HazoBute ocHOBHBIE THITBI (Dpe3.

6. [lepeunciuTh napameTpbl pexkuMa pe3aHus npu (ppe3epoBaHUu.

7. Kakoro Ha3HaueHWe NINUHAEIS CTaHKa?
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3anarue 7. 3YBO®PE3EPOBAHUE 3AI'OTOBOK

llenv — wu3ydYeHHE TEXHOJOTUYECKUX BO3MOXKHOCTEH 3yOodpesepoBaHus,
OCHOBHBIX Y3JIOB 3y0OO(pe3epHOro CTaHKa U MX Ha3HAUYCHHS, HHCTPYMEHTA JJIs
Hape3aHus 3y0YaTbIX KOJIeC; MOJyYeHHE MPAKTUUYECKUX HAaBBIKOB HAJIAJKU
CTaHKa U pabOThl HA HEM.

Conep:xkanue

8.1. Ha3nauenue u 06macts npuMeHeHus 3y0odpe3epoBanus

8.2. Kunemartuka popmoobpazoBanus 3yObeB 3y0UaThIX KOJIEC METOIOM
oOKkaTku (orubaHus)

8.3. TexHomormaeckoe 000pPy10BaHNE

8.4. Pexxymuit ”HCTPYMEHT

8.5. Hananka cranka moxenu SK310

Bonpocs! 11 camonpoBepku

8.1. Ha3na4veHmue u 00J1acTh NpUMeHeHUs1 3y00dpe3epoBaHus

3yboppeseposanue — Ne3BuiHAs 00pabOTKa pe3aHHEM, OCYIIECTBIseMas
YEpBSIYHOU MOJYIbHOM dpe3oit Ha  3yO0odpe3epHbIX CTaHKaXx.
3y0odpe3epoBanueM Hape3aloT 3yOdaThie KOJeca ABOJBLBEHTHOTO MPOQUIIS:
HUIMHApUYEcKHe (TpsiMo3yOble M KOCO3yOble) HapyXKHOrO 3aleIvieHUs H
YEpBSIYHBIC.

3yOuaTeie Kojeca CIyXaT Uig TepeJadd BpalaTeIbHOrO JBUKEHHS C
OHOTO Balla Ha JpYroi, mNpeoOpa3oBaHUs BpAIIATEIbHOTO MABWKCHUS B
MOCTYIATeIbHOE, U3MEHEHUS HAMPAaBJICHUS M CKOPOCTH IBWXKEHUS. 3yOdaThie
KoJeca TNPUMEHSIOT B PEAYKTOpax, KOpPOOKax CKOpPOCTEH U JApYyrux
MEXaHU3Max.

Ha puc. 8.1 moka3zan aneMeHT 3y04aToro Koseca.

Puc. 8.1
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OCHOBHOM XapaKTEpPUCTUKONW TeOMETpUU 3y04yaToro Kojeca SBISETCS
Moayib M = P/m, rne P - mar 3yG4aTtoro kojeca, MM, (T.€. paCCTOSIHHEC MEXKTY
3yObsIMH KOJIeca, H3MEPEHHOE IO JAyre MAeNUTEIbHOW OKpYXHOCTH dj).
[IpakTHuecku Bce  TeOMETpPUUECKHE  TMapaMeTpsl  3y0daTroro  KoJjeca
PacCUUTHIBAIOT B 3aBUCUMOCTH OT MOAyJsl. Hampumep:

d,=mz; h=2,25m; d.=mz+2m

rae d; — OuameTp JeNUTEIbHOW OKPYKHOCTH, MM; Z — YHCIO 3yObeB
3yO4aroro kosieca; h — Beicota 3y0a, MM; O, - HapyKHBIH JAUaMETp 3yO0UaTOro
KoJieca, MM.

[Ipu pacuere 3yOuaToro Koieca pasMep MOAYIS  HPHUHUMAIOT
CTaHJApTHBIM; Auamna3oH pasmepoB wmoxyms - 0,8..80 wmm. OObyHO B

MAIIMHOCTPOEHUH HCHOJIB3YIOT CleAyromue 3HadyeHus moxyis, mm: 0,8; 1,0;
1,25;1,5; 2,0; 2,5; 3,0; 4,0; 5,0; 6,0; 8,0; 10,0...

8.2. Kunemartuka popmooOpasoBanus 3y0beB 3y04aTbIX KoJiec
METO/I0M 00KATKHU (Orudanms)

[Tpu 3ybodpesepoBannu popMooOpazoBaHue 3yObEB KOJIEC BBITIOIHSACTCS
METO/JIOM OOKaTku (orubaHusi), KOTOPHIA MOMXHO TIPEJICTABUTH OIKCATh
CJICTYIOIINM 00pa3oMm:

B mponiecce 06pabOTKM 3arOTOBKM BOCIPOU3BOAMTCS 3BOJbBEHTa 1 (CM.
puc. 8.1) — oOpasyromas OOKOBOW TMOBEPXHOCTH 3y0a U mOpIMyr0 2 -
Hamnpasiisitomas. [Ipu 3ybodpesepoBaHrm 3TO OCYIIECTBISIETCS KHWHEMaTUYECKH,
MeTOJOM OOKkaTku (oruOanusi). MeToa OCHOBAaH Ha BOCIPOU3BEICHUU
JBUKEHUN, KOTOPBIE TPOUCXOASAT MPU 3aLEIUVIEHUH 3y0UaToro Kojeca ¢ peiikoin
(puc. 8.2).

al

a)

Puc. 8.2
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3ybouamou  petikoti Ha3bIBAIOT KOJECO, pAAMYC KOTOPOTO paBeH
OCCKOHEUHOCTH, a 3yObsi UMEIT Mpoduiab Tpanenuu. Takum oO6pa3oM, B 3TOH
nepeaade dBOJBBEHTHBIE 3yObsi KojJeca HaXOASATCS B 3allCIUICHUH C
TpanenuuAaIbHBIMU 3yObSIMU PEUKH.

B HauvanbHbIE MOMEHT 3aneruieHus 3yObsi 3arotoBku | u peitku I
KOHTaKTUPYIOT B Touke a (puc. 8.2, a). Ilpu 3anenieHuu ¢ 3aroToBKOM peika
nepeMeniaeTcs NocTynaTeabHO, Kak YKa3aHO CTPENKOM, a 3aroTOBKa BpallaeTcsl.
B KOHEUYHBIII MOMEHT 3alleIUIeHHs] 3THX JBYX 3yObEB TOUKA KOHTAKTa 3aliMET
nonoxenue O (puc. 8.2, 6).

Ecnu paccmatpuBath Bce NPOMEXKYTOUHBIE MOJIOKeHUs 3y0Oa peitku 11
OTHOCHUTENBHO 3y0a koseca I, ToO MOXHO BHAETh, 4TO 3y0 peiKH, MPOXOAs
nosunuu 1, 2, 3, 4 u 1. n. (puc. 8.2, 8), orubaeT 3y0 Koneca. B pesymprare
TaKOTO COYETaHMs JIBIOKEHUM oOpasyercss BmaguHa 3y0a, a 3y0 KoJseca
(dopMupyeTcs B BUJie OTrOaroniei 3B0JIbBEHTHI K Py MOJI0KEHHH 3y0a peiiku.
(CamocTosTeNIBHO O03HAaKOMbTECh C (hopmMooOpazoBaHHMEM 3yObEB KoOJIeC Ha
MOJIEIN, UMUTUPYIOLIEH METO1 OTHOAHMS).

Hanpasnsromas 2 (cM. puc. 8.1) KMHEMAaTHUYeCKH BOCHPOM3BOAUTCA I1O
BCel JUIMHE 3y0a MpsSMOJIMHEHHBIM MOCTYNATEIbHBIM IBUKEHUEM HHCTPYMEHTA
HapaJJIeIbHO OCH 3arOTOBKH.

IIpomecc Bocmpou3sBeacHUsT OOpa3ywoINeli M HaNpaBISIOMIEH HYXHO
NOBTOPUTHh HEOOXOJMMOE YHCIO pa3 B COOTBETCTBUM C YHUCIOM 3yObEB
3arotoBku. B pesynbprare popmMupyercs 3y0uaThiii BEHEIl 10 BCEl OKPY>KHOCTH
3arOTOBKU C 33JJaHHBIM YHCJIOM Hape3aeMbIX 3yObeB Z .

8.3. TexHosioruueckoe 000pyaoBaHue

3y6odpesepnsiii ctanok moaenu SK310 mokaszan Ha puc 8.3. Ha cranune
cranka 1 HaxomuTcs HEMOJBWKHAs CTOWKa 2, 1O BEPTHKAJIbHBIM
HaIPaBJISIONIMAM KOTOPOH IepeMeIaeTcs CynmnopT 3 ¢ MOBOPOTHOH (pe3epHoi
rojioBkoi 4. ®@pe3y, 3aKpEIICHHYIO0 Ha OMPaBKe, YCTAHABIMBAIOT B LITTUHEIE
dbpesepHoro cynmnopra 3.
3aroToBKy 3aKpEIUSIIOT Ha BPAIAIOIIEMCS] KPYTJIOM CTOJIE / C TOMOIIBIO
ompaBku. HWXHUN KOHEIl OMpaBKH YCTAHABIMBAIOT B TPEXKYJIAYKOBOM
naTpoHe, a BEpPXHUM — moAAepkuBalOT KpoHiTeitHom 6. Canazku 8
o0ecrneunBalOT TOPU30HTAIBLHOE MTEPEMEIIICHUE MOJIBHXKHOM CTOMKHM 5 u cTosa 7
10 HAIpPABJISIIONIMM CTaHWHBI. V3MEHEHWE dYacTOTHI BpAICHUS IITUHICIIS
ocylecTBisieTcss Kopookoit ckopocteit 10. i3mMeHeHne ckopocTy nepeMenieHus
cynnopra (BEpTUKAIbHOM MOJayl) W cToja (FOPU3OHTAJIBHON MOJauM)
OCyHIECTBJISIETCS KOpoOkoil momau 9. JIBwkeHue cCymnmopra W caja3ok
orpanuumBaeTcsi ymnopamu. C J€BOM CTOpPOHBI HEMOABUKHOM CTOWKH 2
YCTaHOBJICHBI THUTapbl jeneHus u auddepennumana 11, [wrapa nenenus
COOOIIIaeT BpallleHue 3aroTOBKE, a TuTapa
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Puc. 8.3

mud¢epeHnnana 3aJaeT 3aroTOBKE JOMOIHUTEIbHOE BPallaTeIbHOE IBUKEHUE
IIPU Hape3aHUU KOCO3YOBIX KOJIEC, YTO IMO3BOJSET YBEIMYHUTHh WIM YMEHBIIUTH
CKOPOCTb BpalIE€HUS 3arOTOBKHU U MOJYYUTb JIEBBII WM MPABbIil HAKJIOH 3yObEB.

8.4. Pesxkymiuii HHCTpYMEHT

Jlist Hape3aHust 3y04aThIX KoJjiec Ha 3yO0o(pe3epHbIX CTaHKaxX MPUMEHSIOT
CHEIUATBHBIA PEXYIIUA WHCTPYMEHT — Uep8iauHyio MoOyibHYI0 ¢pe3y (puc.
8.4). Konctpykuust ¢pe3pl TpeAcTaBiseT Cco00M  BHHT ¢ pe3pbOoi
TpanenuuAaIbHOTO Mpoduisi, YrioM TOJbeMa BHUHTOBOW JIMHUA O U
MIPOPE3aHHBIMU TIEPIICHAUKYJIIPHO BUTKAaM Pe3b0bl KaHaBKaMH, 00pa3yIOIMIUMH
3youarbie peiiku UuCiIo peek COOTBETCTBYET YHCIY IMPOPE3aHHBIX KaHABOK
(puc. 8.5). 3yObsi Kaxaoil mMocleayrome pedKku CMeHeHbl OTHOCUTEIIBHO
npeapayIel Ha onpeaeneHnyo Benuunny (1-1'; 2-2"; 3-3") rakum o6pazom, 4To
32 OJIUH OOOpPOT YEPBAYHOU MOAYIBHOM (pe3bl 3TO cMelleHue OyneT paBHO
mary pe3ponr P (cMm. puc. 8.5, a). 'eomerpuueckumu mnapameTpamu 3yObeB
¢bpe3bl (cM. puc. 8.5, 6): ABIAIOTCS MEPEIHUIN YTOJI Y U 3aJHUAN Yro .
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Puc. 8.5

OcHoBHBIEC XapakTepucTuku (ppessr — quamerp de (cm. puc. 8.1) 1 MoayITH
M (maHHBIE MapKHUpYyOTCA Ha Topue ¢pe3bl). OgHON W TOW kK€ MOIYJIbHOU
(dbpe3oif MOKHO Hapes3aTh 3y0uaThle Kojieca ¢ pa3HbIM 4HUCiIOM 3yObeB. Kaxmas
JeBas W IpaBas KpoMKa 3y0a depBsiYHOM (pe3bl POpMUPYET COOTBETCTBEHHO
JIEBYIO U MPABYIO CTOPOHY 3y0a.

8.5. Hanaaka cranka moaeiau SK310

Hanaaka cranka (cM. puc. 8.3) Ha Hape3zaHue 3youaTbix Kosec (puc. 8.6)
BKJIFOYAET B ceOsi BHIOOp MapameTpoB pexuma pesanust (V, S, t), HacTpouKy
TUTaphl JeNieHus, TUtapbl auddepeHiuana, omnpeaeieHrue yriia yCTaHOBKU
¢dbpe3epHOTO CyNopTa ¥ HACTPOUKY CTaHKA MO BEIOPAHHBIM MapaMeTpam.

Bei0op ckopoctu pe3anusa. CKOpOCTb pe3aHHs ONPENEISAIOT IO
CTIPaBOYHBIM JaHHBIM B 3aBUCUMOCTH OT MaTepuaia 3arOTOBKH U WHCTPYMEHTA.
Ee oGecnieunBaeT ckopocTHasi KHHEMAaTHYeCKas [IeNb CTaHKa, KOTopas epeaacT
JIBUKCHHE OT OJJICKTPOABHraTeNsi K HHCTpyMeHTy. [lo ckopoctu pesaHus
PACCUMTHIBAIOT YACTOTY BPALCHHS (pe3bl, MUH

n=v- 1000 - 60/( zds),

rIe vV - BbIOpaHHas CKOpOCTh pesaHus, M/c; d. - muamerp ¢pesb, MMm. [lo
pacueTHOMY 3HAYEHHIO N U3 MMEIOIIETrocsl B KOPOOKE CKOPOCTEH CTaHKa psjla
4acTOT BbIOMpalOT Hambosee OJIM3KOe K pacueTHOMY M YCTaHABJIMBAIOT €ro Ha
CTaHKE.

Boi6op mopau. Beprukanbaas (Ds,) u ropusonrtanbhas (Ds;) momaum
o0ecneunBalOTCs KaXkJasi CBOel kuHemaruueckoil menbto. [logady BeIOuparoT
0 CHOPaBOYHBIM JIaHHBIM B 3aBUCUMOCTH OT MaTepHaja 3aroTOBKH,



UHCTPYMEHTa, 4Mciaa 3yObeB M MOAYJS Hape3aeMoro 3y04aroro kojeca u
YCTaHABIMBAIOT B KOpOOKE MoJay CTaHKa 3Hau€HUe, Onrkaiiliee K 3HAYCHUIO
UMEIOLIETOCsl Ha CTaHKe psaa nojaad. ['opu30HTanbHAs IOJaya CBSI3BIBACT
HepeMeIEeHIE 3aTOTOBKU C €€ BpAIlleHHEM, a BEPTUKAJIbHAS 110/1aya CBSI3bIBACT
nepeMeleHne Gppesbl C BpalleHUEM 3arOTOBKH.
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Puc. 8.6
Kpyrosas mnogaua (Ds, — BpamaTenbHOE JBMJKEHHE 3arOTOBKH)

oOecrieynBaeTCs KWHEMATHUYECKOW IIeTbI0 JIEJICHUS, KOTOpas COTJacyer
BpaIniaTesibHOE ABUKEHUE YEPBSIYHON MOMYJIHHOU (Ppe3bl M 3arOTOBKU TakK, YTO
3a OJMH O0OOPOT OJIHO3aXOJHOW YEPBSYHON MOJIYJIbHOW (pe3bl 3aroTOBKa
JIOJDKHA TIOBEPHYTHCS Ha IIar Hape3aeMoro 3y0daroro kojeca, T. €. Ha 1/z
obopoTa. Takoro coryiacoBaHus ABWKEHHU TOOMBAIOTCS MOJ00POM CMEHHBIX
3y04aThIX KoJiec TuTaphl aesieHus X (cMm. puc. 8.6) onpeaensior no Gopmyie:

X=(e/f)-(alb)-(c/d)=(18K)/z

riae e, f — uncia 3yObeB CMEHHBIX KOJIEC TMTapbl, BHIOMPAEMbIX B 3aBUCHMOCTH
oT yKciia 3yObeB Hape3aemoro kojeca (e /f =48 / 48 npu z <105, e /f = 32/64
npu z>105); a, b, ¢, d — uncna 3yObeB CMEHHBIX 3y0YaThIX KOJEC TMTaphl; K —
YUCJIO 3aXO0JI0B YEPBSIYHON MOAydbHOW ¢pe3bl. [IpaBunbHOCTH mMOAOOpPA
IIPOBEPSIOT TI0 YCIIOBHUSAM CIETUIIEMOCTH:

75<a+b<121; 90<c+d<134.



ITpu Hape3anun J1r000TO 3y0UaToro Kojeca ABa JABUKEHUS SIBISIOTCSA 00s13a-
TENbHBIMU: TJIABHOE JBWKEHHE pe3aHus D, ocyiiecTBisemoe BpalaTelbHbIM
IBIKCHHEM (PpE3bl, U KpyroBas mojada 3aroToBKH Dyy,.

Jlia Hape3aHusl LIMIMHAPUYECKUX 3yOuaThix Kojec (puc. 8.6, a, 8) K 3TuM
JBIKEHUSIM JJOOABISIETCSl BEpTHKalbHAs mojaaya uHCTpymMeHTa Dg,, a nms
YepBIYHOTO KoJjeca (CM. puc. 8.6, 6) — TOpU30HTaIbHAS 1Mo1a4a 3aroToBKH Dg;.

Oco0eHHOCThIO Hape3aHus UUIMHIPUYECKOr0 KOCO03yO0oro koseca (CM.
puc. 8.6, 6) sABIAETCA HAIWYUE JONOJHUTEIBHOTO BPAIIATEIBHOIO JIBHYKECHHUS
3ar0TOBKH, COTJIACOBAHHOTO C BEPTUKAIBHOM Mojayeit ¢ppessl. OHO coodiraeTcs
3arotoBke AU GepeHInaTbHON KHHEMAaTHIeCKOM 1IENbI0 CTaHKa.

CormnacoBanue JBMKEHUU TPH HAPE3aHHH KOCO3YOBIX 3yOuaThIX KOJIEC
OCYUIECTBJISIETCS ITyTEM N0100pa CMEHHBIX Kojlec rutapsl nuddepennunana Y mo

bopmyie:

Y=(a;/by) - (cy/dy)= 4sing/(m, - K),

rae M, — HOPMAalIbHbIH MOAY/Ib (MOIYJIb YEPBSUHOM (pe3bl); ai, D, Cp, 0 —
gucia 3y0beB CMEHHBIX 3yOUaThIX Kojec TuTapbl AuddepeHimaia.

[IpaBmIIBHOCTHL TMOA0Opa 3yOUaTHIX KOJIEC MPOBEPSIOT IO BBHITTOJTHEHHUIO
YCIIOBHS CIICTUIIEMOCTH:

a1+b12C1+15; C1+d12b1+15.

CnoxxeHue  JByX  KpYIOBBIX  JBI)KEHMH  (OT  JEIUTENbHOW U
muddepeHuranbHOi  1eneil) MO3BOISET M3MEHUTh CKOPOCTh — BpallleHHs
3arOTOBKM I10 OTHOIIEHHUIO K HMHCTPYMEHTY M TOJYYUTh JIEBOE WJIM IPaBOE
pacrosoXeHue HakJIoHa 3yObeB KoJjeca, a T€OMETPUYECKOe CYMMHUpPOBaHHE
MOCTYINAaTeNbHOTO ABMKEHUS Gpe3bl (Ds;) U JOMOTHUTENHHOTO BpalaTEIbHOTO
IOBIKEHHs 3aroToBku (4Ds,,) oOecrednBaeT yron HakioHa [ 3yObeB
Hape3aeMoro Kojieca K OCH BpaIlleHHsI 3aTOTOBKH (CM. puc. 8.5, 2).

YcranoBka ¢pe3sl Ha 3a7aHHbIN YroJi. [Ipn Hape3aHnn HWIMHIPUYECKUX
3yOUaThIX KOJIEC C TIPSIMBIMU 3YObsIMH YCTAHOBKA YEPBSIUYHON MOAYIHHOU (HpE3bI
Ha yrojd A npou3BOAMUTCS MOBOPOTOM (DPE3epHOTO CyNIopTa Ha yroJi, paBHBINA
yIiy noJibeéMa BUHTOBOM JINHUU (PE3bl @ .

[Ipu Hape3aHuu 3y04aThIX KOJIeC C KOCBIMU 3yObsamu A = f + @. 3Hak
«IJTIOC» TPUHUMAETCS, €CIM Yroji IMOAbEMa BHUHTOBOW JIMHMM YEPBSIUHOM
MOJYJIBHON (pe3bl @ W Yyroil HAKJIOHAa 3yObeB Hape3aeMoro koineca [
HaIpaBJIeHbl B pa3Hble CTOPOHBI, 3HAK «MHUHYC» — €CJIM B OJIHY CTOPOHY (00a
JIeBbIC UM 00a TpaBbIEC).

[Ipu Hape3anum yepBa4HbIX Konec A = 0°, a 3HaUEHHs BEIUYMH YIIIOB @ K
[ COBIaaoT.



Bonpocs! A5t camonipoBepku

1. Kakyro 00paboTKy Ha3bIBaloOT 3ybodpe3epoBanuem?
2. Kakue 3yOuatble Kojeca Hape3aroT 3yoodpe3epoBaHuem?
3. Kakoii npoduisib uMmeeT 3y0 Koseca, HapezaemMoro 3yoodpesepoBaHrueM?
4. Kak Bocripon3BOsTCSl 00pa3yrollias U HalpaBJstoas THHUU TIPU
dbopmooOpazoBannu 3yObeB Kojeca?
5. B geM 3akmrogaeTcs CynHOCTh MeTo/1a OOKaTKu (ornbaHus)?
6. [lepeuncnure OCHOBHBIE KOHCTPYKTUBHBIE OCOOEHHOCTH YEPBIYHOM
MOIYJIBHOM (Ppe3bl.
7. Kakue pabounie IBUKEHHSI HEOOXOAUMBI JIJIs1 HApe3aHuUs
HUAJIMHIPUYECKOTO MPsIMO3yO0ro kKojeca?
8. Kakue paGourie NBHKEHHSI HEOOXOIUMBI /111 HApE3aHUsI
HWIMHIPUYECKOTO KOCO3yOoro Kojeca?
9. Kakue paboune nBr>XeHHsI HEOOXOIUMBI JIJIsi HApE3aHUs YEPBIYHOTO
KoJjeca?
10. Kakue u3MeHeHus MPOU30MAyT B HACTPOMKE CTaHKA, €CIIM U3MEHUTH:
a) MOJyJIb 3y04aToro KoJjeca,
0) uncio 3y0beB Hape3aeMoro KoJieca,
B) TUI 3yOUaToro kosieca?



3ansatue 8. OBPABOTKA 3AI'OTOBOK IIVIM®OBAHUEM

Heﬂb — HN3YUYCHHUC TCXHOJIOTHYCCKUX BO3MOXXHOCTEHU IHJ'II/I(bOBaHI/IH, OCHOBHBIX
Y3JI0B KPYIJIO- H HJIOCKOIHJII/I(bOBaJIBHOTO CTAaHKOB HW HX HAa3HA4YCHUA,
a6paBI/IBHBIX HHCTPYMCHTOB JII BBIIIOJIHCHUA PA3HBIX BHUIOB HIJ]I/I(l)OBaJII)HBIX
pa60T, crroco0oB I]IJ'II/I(bOBaHI/IH Pa3HbIX THUIIOB 3aI'OTOBOK.

Conepxkanue

9.1. Ha3nauenue u 061acTh NpUMEHEHUS IITU(OBAHUS

9.2. Kunematuueckue MeTosl (HOpMOOOPa30BaHMsI TOBEPXHOCTEH
nuindoBaHUEM

9.3. TexHonoruueckoe 000py10BaHUE

9.4. AGpa3uBHBII UHCTPYMEHT

9.5. CnocoObl yCTaHOBKH M 3aKpEIJICHUS 3aTOTOBOK

9.6. Cxembl nutndoBaHus

Bonpocs! 11 camonpoBepku

9.1. HaznauyeHnue u 00,1aCTh NPpUMeHEeHUS NLIN(OBAHNUS

UInughosanue — Bua abpa3zuBHOU 00pabOTKU pe3aHUEM, OCYIIECTBIISEMBI
aOpa3uBHBIM HHCTPYMEHTOM (IILTM(OBATBHBIMU Kpyramu, LUIM(OBATbHBIMU
JI€HTaMH, NUIM(POBAIbHBIMA TOJOBKaMH, aOpa3UBHBIMU OpyCcKamu, CBOOOJIHBIM
abpa3uBOM M T.J.) HA NUIM(OBAIBHBIX CTaHKax WK BpyuHyro. [IlnudoBanue B
OCHOBHOM NPHUMEHSIOT JIs TOJYyYEHHs] BBICOKOM TOYHOCTH pa3mepoB (9...5
KBaJIUTETOB) M Mmajioi mepoxoBaroctu (Ra = 1,6..0,1 mkm). Kpome Toro,
NUIM(QOBaHUE HMCHOJB3YIOT I CHATHS OOJBLIOrO MpHITycKa (0 5 MM) C
MOBEPXHOCTEN 3aroTOBOK M3 TPYIHOOOpadaThIBAEMBIX MAaTE€pPHAJIOB, a TAKXKE
pa3pe3anust 3arotoBok. lllnudoBanuem o0pabaThIBAIOT MPAKTUYECKHU JIOOBIE
GopMBI  TTOBEPXHOCTEHM  HAPYKHOTO W  BHYTPEHHETO  PACHOJIOKEHHUS
(TuMHAPUYECKUEe, KOHMYECKUe, (PaCOHHBIE, IIIOCKUE U JIp.).

[Ipu n3yvyeHnn 1aHHON TEMBbI HUTM(OBAHUE PACCMATPUBAETCS TOJIBKO KAK
BUJ] YNCTOBON 00pabOTKM NOBEPXHOCTEH 3arOTOBOK Ha HUIM(OBATbHBIX
CTaHKax.

9.2. Kunemaruueckue MetToabl popmMooOpazoBaHusi MOBEPXHOCTEH
I oBaHuEeM

[Ipu mmdoBanuy riIaBHBIM JIBH)KEHUEM PE3aHMs SIBISETCS BpallaTelbHOE
IBUKEHHE abpa3uBHOTO kpyra D,, koTopoe ompenensier CKOpOCTh pe3aHus V,
M/C, HO HE ABIISIETCS (POPMOOOPA3YIOIIUM JIBH>KCHUEM.

®opMooOpa3zoBaHue MOBEPXHOCTU BpaieHus (puc. 9.1) Teopermyecku
MOXKET OBITh IPEICTAaBICHO KaK IEepeMelIeHHe O00pa3yroleld JMHUUA 110
HaANpaBISIOLIEH, KOTOpas IMpeacTaBiIsieT coOoi OokpyxkHOCTh. OOpa3zyromast
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JUHUS MOXKET UMeTh JI00yro (GopMy H pacronaratbCcs MPOU3BOJBHO
OTHOCHUTEIHHO HAIPaBJISIONIEH.

[Ipn mmmdoBanuu Hampapisomas B ¢GopMe OKPYKHOCTH Bcerjaa
BOCIIPOM3BOJMTCSA 3a CYET BpalaTeJIbHOIO JBW)KEHHUS 3aroToBkud Dsg,, a
oOpasyrolasi JUHUS MOXXET BOCIPOU3BOJUTHCA JBYMS KHHEMaTHYECKUMU
METOJaMH: CcIeJoB U KomupoBaHusa. llpu Merome creaoB oOpasyromas
BOCITPOU3BOJMUTCS 32 CYET TIEPEMEILECHMs] 3aroTOBKM B  MPOJIOJIBHOM
HANpaBICHUN (IBWKEHME NPONOAbHOM momaunm Ds,,), a npm  merone
KOITUPOBAHUS - 32 CUET MepeMelIeHrs NUIM(OBATBHOIO Kpyra B MOMEPEUHOM
HaIpaBJICHUH (JIBMKEHHUE ITonepeuHoi mogadu D).

B ciygae konmpoBanus ¢popmMa Kpyra COOTBETCTBYET dopMe oOpasyromen
noBepxHocTu. CrnocoO0OM KONMUPOBaHUS HUIMPYIOT KOPOTKHE IMOBEPXHOCTH
neraneil nrodoi ¢Gopmbl. Criocod ciaeaoB HUCHOJb3YyeTcd i NUTM(OBAHUS
MUJIMHAPUYECKUX U KOHUYECKUX MOBEPXHOCTEH 0€3 OrpaHUyYEHUs UX JITTUHBI.

dopmooOpa3zoBaHUe TIIOCKUX MOBEpXHOCTEN MpH 1nutudoBanuu (puc. 9.2)
TEOPETUYECKH MOXKET OBITh MNPEJCTaBICHO Kak IepeMelleHue o0pasyrolei
JUHUU (IpSIMOM WJIM KPUBOJIMHEMHOW) MO HampamJsiomed (mpsmMas JTUHUS).
Ecnu mmpuna kpyra B MeHbllIe MUPUHBI NUTHGYEeMO oBepXHOCTH B,, To Ha
CTaHKe 00pa3yrolias W HaIpaBJsIoNias BOCIPOU3BOMAATCS MOCTYHNATEIbHBIMU
IBIDKCHUAMHU TI0a4 3aroTOBKUM B IHpoJoiabHOM Ds,, m mnonepeunom Dg,
HampaBiieHUsiX. Ecnu mupuHa Kpyra Oofibllie  IMUPUHBI  nUM(yemoit
MOBEpXHOCTH (WM oOpasyrwomiass  KpUBOJIMHEHHas), TO  o0Opa3yromias
BOCIIPOU3BOJMTCS KOMMpPOBaHWEM (OpPMBI Kpyra, a HampaBisiomas —
MPOJIOJIBHBIM MTEPEMEIICHUEM 3arOTOBKH.




Puc. 9.1
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Puc. 9.2

9. 3. TexHosoruyeckoe o00pyaoBaHue

Ha xkpyrno-uummgoBanbHBIX CTaHKax NUIMQYIOT TUIMHAPUYECKUE,
KOHUYECKHE, (pacOHHBIE U TOpLOBbIE TOBepXHOCTH. Ha puc. 9.3 nokazan o0muii
BU/JI U OCHOBHBIE y3JIbl KPYTJ0-IIIU(OBaIBLHOTO cTanka Mmoaenu 36153VY.

[lo mHanpaBnstomuM  cTaHuHbl 1  mepememiaeTcss B MPOJOJIBHOM
HaIpaBJICHUU HIKHUN CTOJN 2, Ha KOTOPOM YCTAHOBJIEH BEpPXHUU CTON 3.
BepxHuld CTOJI MOXKET IMOBOPAYMBATHCA B TOPU3OHTAIBHOM IUIOCKOCTH IS
00pabOTKN KOHMYECKHX MOBEPXHOCTEN Ha YroJl, paBHBIA 15° B OJIHY U IpYTyIO
ctopoHy. Ha HmkHeM cToje HaxonaTcs ymnopbl 4, OrpaHUYMBAIOLINE
IPOAOIBHBIA X0l CTOJIa B 3aBUCUMOCTH OT JJUHBI HUIHM(PYEMON MOBEPXHOCTH.
Ha Bepxnem crtone - mepenssisi 5 u 3amusis 9 0abku. B mepeaneit 6abke 5
CMOHTHPOBAaH NPHUBOJI BpAIIATEbHOIO JBM)KEHHS 3aroTOBKH. 3aaHss OaOka
CIIY’)KHUT JJIS YCTaHOBKH 3amHero 1eHTpa. [lnudosanpHas 6abka 8 3akperuieHa
Ha cajla3Kkax U MepeMEeNIaeTcsl B MONEPEUHOM HAMpaBICHUH MO HAMPAaBIISIONIMM
ctanuHbl. Ha mmunaaens mmdoBaabHOM 0a0KM yCTaHABIMBAIOT aOpa3UBHBIM
kpyr /. B mkady 6 momemieH peocrtar Jisi OECCTYyNEHYATOTO PETYIUPOBAHUS
4acTOThI BpallleHHs 3aroTOBKU. BHyTpu cTaHuHbI 1 pacnoioxkeH TuapOorpUuBOA
IIPOJOJIBHOIO NEPEMEILECHHSI CTOJIAa (3arOTOBKH) U MONEPEYHOIO MEPEMEILECHHUS
nudoBabHON 0a0Ku (IITH(OBATEHOTO KPyTa).
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Puc. 9.3

Ha nnockonummoBaibHBIX CTaHKaX NUIMQYIOT MJIOCKUE TOPU30HTAIBHBIE,
BEpPTUKAJIbHBIC U HAKJIOHHBIE TTOBEPXHOCTH, (haCOHHBIEC MOBEPXHOCTU, KAHABKU U
Iassbl.

Ha puc. 9.4 nokazan oOmuii BUJI MII0CKONUIM(GOBAILHOTO CTaHKAa MOJEIN
3I'71. 1o HanpaBnsomMM CTaHUHBI 1 epemeniaercs kpecToBbiit cynmopt 2. [1o
€ro IPOJOJIbHBIM HANPABJISAIOLUIAM OCYIIECTBIISIETCS BO3BPATHO-IIOCTYATEIIBHOE
JBIDKEHUE CTOJIa 3, HA KOTOPOM 3aKperieHa JJIEKTpOMarHUTHas TUIMTa 5 Jis
YCTaHOBKM  3arOTOBKM. BHYTpM CTaHUMHBI  pPacCIlOJOXEH THAPOIPUBOL
MIPOJIOJBHOIO MEPEMEIIEHUS CTOJIA U TMOIMEPEYHOTO MEPEMEIIEHUS] KPECTOBOTO
cynnopta. Ha ctone Haxonsarcs ynopsl 4, OrpaHMYMBAIONINE TTPOJIOIBHBIN X011
CTOJIa B 3aBUCUMOCTH OT JJIMHBI NUTH(PyemMoil moBepxHOCTU. [1o BepTUKAIBHBIM
HaIPaBJISIONUM / TIepeMenaeTcs Mum¢oBaIbHAs TOJIOBKa 6.

Puc. 9.4

9.4. AOpa3uBHbBIi HHCTPYMEHT
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PaznuuaroT ciemnyrorniie OCHOBHBIE BUbI a0pa3UBHBIX HHCTPYMEHTOB:

- nu¢OBaIbHBIA KPYT — MHCTPYMEHT B BUJE TBEPAOIO Tejla BpalICHUS C
HEHTPAIbHBIM CKBO3HBIM OTBEPCTUEM JJIS €T0 KPETUICHUS;

- nudoBaibHas TOJOBKA HWHCTPYMEHT pa3iUyHON (GOpMBI € TIYXUM
OTBEPCTUEM [IJIS1 KPETUICHHUS;

- 1uM@oBaJIbHBIA CEIMEHT — COCTaBHAs 4acTb COOPHOIO HUIM(OBAIBLHOTO
Kpyra,
- nuMdoBaibHas MIKypKa (WM JeHTa) — HHCTPYMEHT Ha THOKOIl OCHOBE C

HAHECEHHBIM HAa HEe OJHUM WJIH HECKOJIbKUMH CJIOSIMH a0pa3uBHOTO
MaTepHuaa, 3aKperIEHHOIO CBSI3KOM;

- abpa3uBHBIA OpPYCOK — HHCTPYMEHT B BHJI€ TBEPAOIO Te€ja, KaK MPaBUIIo,
IPSIMOYTOJIBHOM (DOPMBL.

OTH HMHCTPYMEHTHI MCIONB3YIOT MPU HUTM(OBAHMM HA CTaHKaX U TPHU
BBITNIOJTHEHUH CJIECAPHBIX BUAOB paboTa.

PexymuM HMHCTpYMEHTOM Ha LUIM(OBAJIBHBIX CTAHKAX  SBISIOTCS
nuM(oBaNbHbIE KPYTH pPA3lIUYHBIX (QopM, paboydas HNOBEPXHOCTh KOTOPBIX
COCTOMT M3 MHOXECTBa a0pa3MBHBIX 3€pEH MPOU3BOJILHOM  (HOPMBI,
COCMHEHHBIX CBS3KOM, C HaJIMYUEM IMOp MEXIy 3epHaMH. AOpa3uBHBIMU
3epHaMH Ha3bIBalOT YaCTULbI A0pa3uBHOTO MaTepuaia B BUAE MOHOKPHCTAJIIOB,
HNOJIMKPUCTAJUIOB MJIM MX OCKOJIKOB. TBEpIOCTh 3€pEH HAMHOI'O MpPEBBIIIAET
TBEPJOCTh 00padaThIBAEMOT0 MaTepHaIa.

XapaktepucTuku —1MdoBanbHOrOo Kpyra (aOpasuBHBIA — MaTepual,
3€pHUCTOCTh, CBSI3Ka, TBEPAOCTb, CTPYKTYpa, (opMa U pa3Mepbl) BHIOMPAIOT B
COOTBETCTBUM C MEXaHWYECKMMHM CBOMCTBaMHM MaTepHuajia 3aroTOBKH,
TpeOyeMoll IIepOXOBATOCTHIO M JAPYrMMHU NapaMmeTpaMud. MapKupoBKy,
OTpaXAIOLIYI0 XapaKTEPUCTUKU KPyra, B BUJI€ YCIOBHBIX 0003HAUEHUI HAHOCAT
Ha TOPLIOBYIO IOBEPXHOCTh KpyTa.

JUis  MHCTPYMEHTOB  HUCHOJIB3YIOT MPHUPOAHBIE U  UCKYCCTBEHHbIE
aOpasuBHble Marepuaibl. K HUM oTHOCATCsA 3nekTpokopyHiasl Al,Oz pasHbIx
Mapok, kapoua kpemuus SiC, anmas u 31600p.

3epHUCTOCTh OmpenessieT pa3Mmepbl 3epeH abpazuBHoro marepuana. [lo
pa3Mepy 3€peH €€ MOXHO YCJIIOBHO PA3[ENIUTh HA CIAEAYIOLINE FPYIIIIbL:

- mutd3epHo (¢ pazmepamu oT 2000 10 160 MKM);
- mdnopouky (¢ pazmepamu ot 125 1o 40 Mxm);
- MUKPOTIOPOLIKH (¢ pazMepamu oT 63 10 14 Mkm).

OT pa3mepa 3epHa 3aBUCUT LIEPOXOBATOCTh 00PaOOTAaHHON MOBEPXHOCTH.

Cesi3ka coefuHsieT aOpa3WBHBIE 3€pHA B TEOMETPUYECKOE TEIO
onpeneneHHod ¢opmbl. Yame Bcero mnpumeHsitor kepamuueckyro  (K),
0akenuToByto (b) u ByiakanutoByto (B) cBs3ku.

Teepoocmvuio winugosanvbHo20 Kpyea Ha3bIBAIOT COMPOTUBJICHHE CBSI3KH
BBIPBIBAHUIO a0pa3sMBHBIX 3€pEH C MOBEPXHOCTH MHCTPYMEHTA MOJ JACHCTBHEM



cuil  pe3aHus. PasznuyaroT BoceMb CTENEHEH TBEpIOCTH alOpa3suBHOTO
WHCTpyMeHTa: BechMa Msarkue (BM), msarkue (M), cpennemsirkue (CM),
cpennue (C), cpennersepasie (CT), tBepabie (T), Becbma TBepabie (BT) u
ype3BbluaiiHo TBep/bie (UT).

O6aupovyHOe W YEpHOBOE HUIM(POBAHUE BBIMOIHAIOT Oo0Jiee TBEPIbIMU
kpyramu (Hanpumep, T, BT, UT). Kpyramu cpenneit TBEpIOCTH U TBEPBIMU
(manpumep, C, CT u ap.) umumdyroT He3aKaJeHHbIE CTajll, YyT'YHbl U JIpyrue
Matepuanbl. Msrkue kpyru (BM, M, CM) ciyaT 111 9uCcTOBOTO NUTM(OBAHMS,
a TaKXke I MUTM(OBAHUS IIBETHBIX U TPYAHOOOPaOATHIBAEMBIX MAaTEPUAJIOB.

Cmpykmypa — 53TO COOTHOIIIEHHE OOBEMOB 3€pEH, CBSI3KKU U TIOp
num@oBaIbHOTO Kpyra. VCmoms3yloT Tpu TPyHIbl CTPYKTYpP: 3akphiTas (Ne
1...5), otkpeitast (Neb6...10) u Beicokonopuctast (Nell...18). Kpyru ¢ 3akpbrtoid
IJIOTHOW CTPYKTYPOM M3TOTOBJIAIOT Ha CBA3KE b, npyrue —Ha K.

[To ¢opme mmudoBambHbie Kpyru ObiBatoT (cM. puc. 9.1): mpsmoro
npoduisa (II1) — a, 6, 6, ¢ BeToukoit (I1B), koHnueckue — 2, hacoHHble — 0,
yameynble ImmmHapudyeckue (YILl) u uameunsle konuueckue (UK) — e, Ta-
penwuarsie (T), orpe3nsie u ap.

9.5. Cnnoco0bl YCTAHOBKH U 3aKPeIUIeHUs 3aT0TOBOK

Ha xpyrnmouumdoBalibHOM CTaHKE MPUMEHSIOT HECKOJIBKO CIIOCOOOB
YCTaHOBKH M 3aKpEIUICHHs] 3arOTOBOK: B IIEHTpax, Ha OMpaBKaX, B MAaTPOHAX
Pa3TUYHBIX KOHCTPYKIIMH M B CIENUATBHBIX IMPUCITOCOOICHUSAX. 3arOoTOBKH
(Tuma Bana), UMEIOIIME Ha TOPIAX LIEHTPOBBIE OTBEPCTHS, YCTAHABIMBAIOT B
HeHTpax. B 3ToM ciydae BpaleHHE 3aroTOoBKE MEPeNaeTcsi C TOMOIIBIO
MOBOJIKOBOT'O MAaTpOHA U XOMYyTHKa (CM. puc. 9.1) co CTOpOHBI NepeaHe 0adku
CTaHKa. 3aroTOBKM (TUNA BTYJKH), HMEIOIINE LEHTPAIBHOE CKBO3HOE
OTBEpCTUE, TPU 00PabOTKE YCTAaHABIMBAIOT HAa OMPABKaX PA3HBIX KOHCTPYKIIUM.
B npyrux cmydasx Juisi YCTAaHOBKHM 3aroTOBOK HCIIOJIB3YIOT CHEIUaIbHbIC
MPUCTIOCOOJICHHSI WITA KPETIJIEHNE C TIOMOIIBIO MMATPOHOB.

Ha nnockownugosanvhom cmanke 3aroTOBKM YCTaHaBIMBAaKO (CM. pHC.
9.2, a) Ha SNEKTPOMArHUTHBIE W MArHUTHBIC TIUIMTHI (IJI1 3arOTOBOK U3
MarHUTHBIX ~ MaTe€puajoB), B  MAaIlMHHbIE TUCKH W  CIEIUAJIbHBIC
MPUCTIOCOOICHUS (711 3aTOTOBOK M3 HEMarHUTHBIX MaTepUAIOB WA 3aTOTOBOK
OOJBIINX Pa3MEPOB U CIIOKHOU (POPMBI).

9.6. Cxembl LIH(OBAHUS

Ha «xpyenownugosanvhom cmanke UWIAHIAPUYECKHE W KOHHYECKHE
MOBEPXHOCTU OTHOCHUTEIBHO JIMHHBIX 3arOoTOBOK HUIM(YIOT C TMPOJOJIbHOM
nomaueit kpyramu npsimoro npoduiisa (I1I1) (em. puc. 9.1, a, 6). lng oO6paboTku
KOHHUYECKOM IIOBEPXHOCTH 3arOTOBKHM C YIJIOM KOoHyca 2a < 30°, ycTaHOBIIEHHOM
B LIEHTPAX, OTKPEIUIAIOT BepxHUil cTon 3 (cM. puc. 9.1, 6), MOBOpayMBaIOT €T0



OTHOCHTENFHO HWKHETO 2 Ha Yrol O MW 3aKpeIuIaioT. YToJ IOBOpOTa
OTCUUTHIBAIOT IO IIKAJIE Ha HUYKHEM CTOJIE.

MnudoBanne ¢ momepeyHoi momauedt  (BpesHoe nuiM(OBaHUE)
BBITIOJIHSIOT JUIE OOpabOTKM KOPOTKHX TMOBEPXHOCTEH, JJIMHA KOTOPBIX |
MEHbIIE IUPHUHBI Kpyra B (cM. puc. 9.1, 6 — e). LlunnHapruyeckre NOBEpXHOCTH
nuudyoT Kpyramu miockoro mpsmoro mpoduis  (IIIT), xonmueckue
MOBEPXHOCTH — IUIOCKUMH KOHHYECKUMH Kpyramu, (pacoHHbIE MOBEPXHOCTH —
(acOHHBIMH KpyraMu, TOPILIOBbIE MOBEPXHOCTH — KpyramMd 4YalieyHo —
KoHnueckoi hopmsel (UK).

Ha nnockownugosanbhom cmanke TIIOCKUE TIOBEPXHOCTH HIIUDYIOT
kpyramu (opmsl I1I1 ¢ mpoaoapHOM U monepevHoi mogayamu (cMm. puc. 9.2, a),
eclM MIMpHUHA 3aroToBku Bj Oonbimie mmpunsl kpyra B. BeptukanbHbie
noBepxHocTu numdyroT kpyramu ¢gopmel UK (cm. puc. 9.2, 6), daconubie
MOBEPXHOCTH (haCOHHBIMU KpyraMu (cM. puc. 9.2, 6).

Bomnpoce! Aj1s1 caMonpoBepKn

1. Kakyro 00paboTKy Ha3bIBalOT nuMdoBaHueM?

2. Kakoii ”HCTpYMEHT NPUMEHSIOT MPHU NUTH()OBAHUU?

3. Kakue aBmxeHuss HeoOX0oauMbl 111 popMooOpa3oBaHus MOBEPXHOCTEN
Ha KpyriaouunpoBaIbHOM U IUIOCKONUIM(OBAIIEHOM CTaHKAX?

4. Ha3oBUTE OCHOBHBIE Y3JIbl KPYTJIO- U IJIOCKOIUIHU(POBATILHOTO CTAHKOB U
OOBSICHUTE WX Ha3HAYCHUE.

5. Kakwue 351eMeHThI BXOJIAT B MAPKUPOBKY NUTH(POBAIBHOTO KpyTa?

6. Kakue cnocoObl yCTaHOBKM U 3aKpEIICHUS 3arOTOBOK MPUMEHSIOT Ha
KPYTJI0- U TJIOCKONITN(OBATBHBIX CTAaHKAX ?

7. Kakue nmoBepxHocty 00pabaThIBalOT Ha KPYriaonaudoBaILHOM CTaHKE C
MPOJIOJBLHOM MOAAYEil M KaKue MOBEPXHOCTH — C MONEPEUYHON Mmojayueii?

8. Kakue moBepxHOCTH 00pabaThIBalOT Ha IJIOCKOULIM(OBAIBHBIX CTaH-
Kax?

9. OT Kakux MapaMeTpoB 3aBUCUT BBIOOP TBEPAOCTU NUIM(OBAIBLHOTO
Kpyra?



3anatue 9. OBPABOTKA 3AT'OTOBOK METOJAMMA
IHHOBEPXHOCTHOI'O IVTACTHYECKOI'O AE®OPMHUPOBAHUA

Ilenv — W3yyeHUE  TEXHOJIOTMYECKUMX  BO3MOXHOCTEH  METOJOB
NOBEPXHOCTHOrO TMiactuueckoro aedopmupoBanus (I1I1J[) nHakaTpiBaHmEM,
UCIIOJIb3YEMOT0 000pY10BaHMs, MHCTPYMEHTOB U KOHTPOJIbHO-U3MEPUTEIBHBIX
npuOOpoB; NPUOOpETEHHE NPAKTUYECKUX HABBIKOB HaJagKkd 0O0OpYyAOBaHUS,
HACTPOIKHU IpHUOOPOB U pabOThI C HUMH.

Conep:xanue

10.1. KpaTkue TeopeTudeckue cseaeHus

10.2. HasHaueHue n xapakTepucTuka MetonoB MM/ HakaTbIBaHNEM

10.3. TexHonornueckoe 060pyA0BaHNE U CPEACTBA KOHTPOS

10.4. Pabounit UHCTPYMEHT Mpu HaKaTbiBAHWUM

10.5. Pa6oTta c npodunomeTp-npodunorpadom

10.6. PacueT cusibl HaKaTbIBaHUS Y OXUAAEMOMN LLIEPOXOBATOCTU MOBEPXHOCTU

10.7. Mpumep pacueta napaMeTpoB npoiecca 06KaTbiBaHNSA MOBEPXHOCTU 3aro-
TOBKMW.
Bonpockl 4ng camonpoBepku

10.1. KpaTkue TeopeTniecKue cBeIeHUs!

O6paboTKa METOJaMH TMOBEPXHOCTHOTO IJIACTUYECKOTO JAe(POPMUPOBAHUS
OCYIIECTBIISICTCS 0€3 CHATHS CTPY>KKH. MeToIbl Takoit 00pabOTKH OCHOBAHBI Ha
WCIIOJB30BAaHUN IIJITACTUYECKUX CBOMCTB UEPHBIX M IIBETHBIX METAJIOB
(JIETUPOBAHHBIX U YTIAEPOAUCTBIX CTAJICH, MENIU, JIATYHU, AIOPATIOMUHUS U JIP.).
[Ipu »>TOM mnactuyecku aeHOpPMHUPYETCS TOJBKO TMOBEPXHOCTHBIA —CIIOM
oOpabateiBaemMoro wmartepuana. (OO0paboTke TOABEpraeTcs 3aroroBka B
XOJIOTHOM COCTOSIHUH.

[Ipy HakaThiBAaHUKM TOBEPXHOCTHOE ILIACTUUYECKOE JedopMupoBaHue
MPOUCXOJUT TPU KAYE€HUH CBOOOJHOBpPAIIAIONIETOCS HMHCTPYMEHTa IO
MOBEPXHOCTH AehopMHUpyeMOro MaTepuaia (puc. 10.1).
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Dr K

Puc. 10.1

Hakxamuwvieanue cenasxcusanuem BBIIOIHACTCA B UEJISAX YMEHBIICHUS
IIIEPOXOBATOCTH TOBEPXHOCTH (puc. 10.2). OOpaboTKa MPOUCXOIUT IO
JIelcTBUEM HopMalibHOW P, u TanreHuuanbHoW P, cui, NpUIOXKEHHBIX CO
CTOPOHBI HHCTpYMEHTa 1 K MOBEPXHOCTH 3ar0TOBKH 2 (cM. puc. 10.2, a).

Puc. 10.2

B pesynbrare Ha MOBEPXHOCTH KOHTAaKTa M-M HHCTPYMEHTAa U 3arOTOBKHU
(cMm. puc. 10.2, 6) BO3HMKAIOT HOPMAaJbHBIE HAIPSKEHUI O, MPSIMO
MPONOPLUHUOHANIBHBIE paBHOAEUCTByIole cwie P (cm. puc. 10.2, a), u
KacaTeJbHbIE  HANpsKeHWs 7. OJTO  NPUBOJUT K  CIJIIAXUBAHUIO
MUKpPOHEPOBHOCTEN MOBEPXHOCTHOTO CJIOS MYTEM CMSTHS MHKPOBBICTYIIOB U
3aMOJHEHUS A’TUM MaTepUaioM MUKPOBIAJAMH.

IIpu gopmoobpazosanuu naxameieanuem (HACOHHBIX TMOBEPXHOCTEH
(manpumep, pudueHHii) 3aJaHHbId  TPO(UIb TOJYYarOT BIABIMBAHUEM
BBICTYIIOB HHCTpyMeHTa (puc. 10.3) B 00paOaThiBaeMyl0 IOBEPXHOCTb
3aroToBKU. B pe3ynpraTte mnepepacnpenesneHus 3JIEMEHTapHbIX O00BEMOB
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MaTepuaja MOBEpXHOCTh MmpuoOperaer, Tpedyembie mpoduib U pazmepsl. [Ipu
3TOM 001Ul 00beM MaTepuasa 3ar0TOBKH OCTACTCS IOCTOSTHHBIM.

D, =

=l
—{|!
-

Puc. 10.3
10.2. Haznauenue u xapakrepuctuka meroaosn IIII/] nHakaTeiBanuem

Meroap! I1I1]/] HakaTbIBaHMEM UCHOJIB3YIOT ISl YIIPOUHEHUS, YMEHBIICHUS
HIEPOXOBATOCTU ¥ OPMOOOPA30BaHNS TOBEPXHOCTEH.

HakarbiBanue mnoapasneistoT Ha oOkamuléanue (HaKaTbIBAHWE IUIOCKOM
WIM BBINYKJION HApPYKHBIX TOBEPXHOCTEH) W packamvléanue (HaKaThIBAHHE
OTBEPCTHUS WM BOTHYTOW MOBEPXHOCTH). Ero mpuMeHsSoT 1Uisl yIpOYHSIOIIEn
00pabOTKM M YMEHBIIEHUS MIEPOXOBATOCTU HAPYKHBIX LHJIMHIPUYECKHUX,
KOHUYECKHX, TNIOCKHUX U ()aCOHHBIX MTOBEPXHOCTEH.

[Ipyn ynpouHsIOIIEM HaKaTbIBAHWM MOBBIMIAIOTCS (PU3MKO-MEXaHUYECKHE
CBOICTBa MaTepuaia IOBEPXHOCTHOTO CJIOS 3aroTOBKH, €€ TBEPAOCTb.
Hampumep, TBEpIOCTh MMOBEPXHOCTHOTO CJIOSI MOKET yBEIWYMBAThCA B 1,5 — 2
pa3a 1o CpaBHEHUIO C TBEPAOCTHIO OCHOBHOTO MaTEpHalia 3arOTOBKH.

[Ipy crimakuBarolieM HaKaThIBAHUU IIEPOXOBATOCTH MOBEPXHOCTU MOXKET
nocturath 3HaueHuit Ra = 0,02... 1,6 mxm. I[llepoxoBaTocTh 3aBHCUT OT
MaTepuasa 3aroTOBKH, IIEPOXOBATOCTH MOBEPXHOCTH 10 OOpPabOTKH U pexuMa
o0paboTku: ycwiusi OOKaThIBaHUS ([aBlieHHWs B 30HE 0OpabOTKH), dYHUCIa
POXOIOB, MOJIaYN U CKOPOCTU 00paOOTKH.

OcHoBHBIM mapameTpoMm pexuma [II1J] sBusiercss naBlieHWE B 30HE
oOpaboTtku. JlaBieHue ornpeaenser Xxapakrep oOpaOOTKU: MPHU YHPOUYHSIOLIEM
OoOKaThIBAaHUM JaBJIEHHE OOJbIIE, YeM NpH CrIaXuBawlleM. PekoMeHayembie
JABJICHUSI TPU CIUIQKUBAIOLIEM OOKAaTHIBAHUM IMOBEPXHOCTH HHCTPYMEHTOM-
POJIMKOM JIJ1s1 HEKOTOPBIX MAaT€pUasIoB MPEACTaBIEHbI B Ta0. 10.1.

dopMooOpa3zyrolliee HaKaTbIBAHUE MPUMEHSAIOT IJIsl TOJYYeHUS pughnenuti,
KJelM, pe3vhd, wauyes u 3yoves 3yodaThix KoJiec. XOJOAHbIM HaKaThIBAHUEM B
HACTOSAIIEE BpPEeMsl M3rOTaBIMBAIOT 3yOdaThie KoJieca C MPSIMBbIM U BHHTOBBIM
3yboM ¢ mMoayiem A0 1,5 MM, MelKue HUTUIEBbIE MOBEPXHOCTH M KPENEKHbIE
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pe3bObl. [lepen HakaThIBaHWEM TMOBEPXHOCTh 3aroTOBKH IPEABAPUTEIHHO
MOABEPraloT YUCTOBOM JIe3BUMHOW 00paOOTKe, BBIOMpass BUI OOpaOOTKH U3
cxembl cooTBeTcTBUS (puc. 10.4). JI1g yMeHbIICHUS TPEHUS B 30HY 00pabOTKU
BBOJISIT BEPETEHHOE MACJIO MJIH KEPOCHH.

Tabnuya 10.1

[TapameTpbI 3aroTOBKH Pa3mepsl HakaTHOTO pOJIKKa
OO0pabatbIiBaeMblii
HaTepHat o, , MIla D, mm Ra,, MKM d, MM b, Mmm
Cranb Cr. 3 180 20 2,0 40 3
Crans 10 210 18 1,25 40 2
Cranb 45 360 20 2,5 60 3
Cranps 40X 740 20 1,6 50 3
Cranp 45 360 50 2,5 50 5
Cranp 34XH3M 560 160 2,5 100 10
Crans S0PACII 390 40 2,5 100 5
Cranp 20X13 450 50 1,6 80 5
Cranp 12X18HI10T 240 10 1,0 30 2
Cnua XH77TIOP 660 100 2,5 100 8
Cmnas JKC6-KII 850 50 2,0 80 5

HpI/IMe‘—IaHI/Ie. HpI/I BBITIOJIHCHU U paC‘—IeTOB JJI1 BCEX HpI/IBe}IeHHI)IX B Ta6J'II/IHe MaTepI/IaJ'IOB
E =2,1.10° MIla; q= 18..21 o,; mnomaua S =0,1b, MM/00; ckopocTh OOKAThIBAHHS V =
0,3... 0,5, m/c; uncio mpoxomoB i = 1... 3.



Buab1 o0padoTkn

Jle3BuiiHasi 00padoTka (mpeaBapuTeIbHAN)

Oopadorka I/ (HakaThIBAHHEM)

OOTaunBaHue Hapy>KHOU
MMOBEPXHOCTHU

UMAJIMHIPUYECKOM

OOkaTpIBaHUE HAPYKHOW IHUIUHIPUICCKOU
MMOBEPXHOCTHU

Pa3BepThiBanue

Kammbposanue

OOraunBanue HapyXHOH UMWIHMHApUYEcKol |HakaTbiBanue pe3nOb

IIOBEPXHOCTU

PacraunBanue PackaTpiBanue

Caepnenue KanubpoBanue

OOtaunBanue HapyXHOU HUIMHApPUYecKoil | HakaTpiBaHue puduieHuit
MTOBEPXHOCTHU

OOraunBaHue HapyXHOM wHMIMHApUYecKoll | HakaTbiBaHMe ceTyaToll MOBEPXHOCTH
MTOBEPXHOCTHU

3eHKEpOBaHUE PackarbiBanue

OOTaunBaHue HapyKHOU (aconHoit | OOKkaThIBaHME HapyKHON (acoHnHoi
MTOBEPXHOCTU MIOBEPXHOCTU




10.3. TexHoJsioru4yeckoe 000py/10BaHMe U CPEACTBA KOHTPOJIA

[Ipu BemosHenun [II1J] HakaThIBAaHMEM HCIIOJIB3YETCS YHUBEPCAIbHBIN
TOKApHO-BUHTOPE3HBIN CTAHOK (CM. TeMy 2).

OneHka mIEpOXOBATOCTH TIOBEPXHOCTH MO mapamerpy Ra (cpennee
apu(pMETHYeCKOe OTKJIOHEHHE MHUKPOHEPOBHOCTEH OT CpeaHed JIMHUU
npoduis) mocie OOKaThIBAHUS BBIMNOJIHSIOT TMpoduiiomerpe-mpodunorpade
mozenu 20I(T1IT). ITpubGop no3BoisieT U3MepsITh Ra B [uamna3zoHe 3HAYCHUI 5. ..
0,02 MxM. /InuHa Tpacchl IpU U3MEPEHUU MOXKET cocTaBisTh 6,0; 3,2 wiu 1,6
MM. 3HAYCHHS MHUKPOHEPOBHOCTEH OTCUMTHIBAIOT 10 IIKajge mpudopa,
COOTBETCTBYIOIICH YCTAaHOBJICHHOMY BEpTUKAIBHOMY yBenmmueHuro. OrudpoBka
IIKaJIbl COOTBETCTBYET yBenuueHusm: 1, 2, 4 teic. — MI:I; 10, 20; 40 TbIC. —
MI:10; 100 TBIC. — MI:100.

10.4. PaGo4uii MHCTPYMEHT NPH HAKATHIBAHNH

JUisi HakaThIBaHUST TPUMEHSIOT CTAaHJAPTHBIC IIAPUKU WJIH POJIUKH
pa3IMYHOM KOHCTPYKIMKM U mnpoduis. MarepuasoMm sl HHX CIIyXaT
noamunuaukoBsie ctanu (IIX15), uHCTpyMeHTa IbHbIE OBICTPOPEKYIIHUE CTATH
(P6MS5), nerupoBannbie cramu (9XC) u apyrue marepuansl, TBepAocThio 60...
62 HRC.

JIIsT  CTIQXWBAIOMIETO W YNPOYHSIIONIETO HAKATBHIBAHUS TPUMEHSIOT
WHCTPYMEHT C TJIaJIKON paboyeil MOBEpXHOCTHIO.

Ins  dopMooOpasyromero HakaThIBaHUS  HCIOJB3YIOT HHCTPYMEHT,
pabouast 4acTh KOTOpPOro uMeet ¢hopmy oOpaTHyI0 oOpabaThiBaeMOMY MPOUITIO
Ha gaetanu. Hampumep, s oOpa3oBaHus Ha 0OpabOTaHHON MOBEPXHOCTH
JETAMHM TPSMBIX, YTJIOBBIX WM CETYATHIX PUDICHUNH WHCTPYMEHTOM CIIyXKaT
pudnensie ponuku. lIpsimpie u yryoBble pUGIICHUS BBITOJHSIOT OJHUM
pOJIMKOM, ceT4atoe pUQIeHHs — JABYMS POJMKAMH CO  BCTPEUYHBIM
pacnonioxxernrem pudnenuii. HeoOxonumast rimyouHa puduieHust TOCTUTaeTcs 3a
HECKOJIBKO MTPOXOJI0B.

10.5. Pabora ¢ npoduiiomerp-npodusiorpadom

[Topsimoxk pabdotel ¢ mnpudopom (puc. 10.5-10.7) npu wusmepeHun
IEPOXOBATOCTH:
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1) mporpeth npubop B TedeHue 20 MUH (IPH STOM JAATYHMK JTOJIKCH HAXOIUTCS
B paboyeM MOJIOKEHHH ),

2) YCTaHOBHUTb JCTAJb B IPUCIIOCOOICHHH;

3) 3amate npenen usmepeHus or 8 o 0,06 MM MOBOPOTOM MEpPEKIIOYATENS
7 (cm. puc. 10.5);

4) BxiounTh Ha 111 nepexntoyatens 3 (cMm. puc. 10.6);

5) mepeBecTH JAaTYUK B JIEBOE MOJIOKEHUE TOBOPOTOM pbivara 2 (cM. puc. 10.6).
[Ipu »TOM cTpenka TmOKa3bIBaOIIEro mpubopa (cM. puc. 10.5) 0HKHA
BO3BPATUTHCS HA HOJIb KA (YCTAHOBKY Ha HOJIb TIPOBOJIST PyKOSITKON 5);

6) yCTaHOBUTH JAaTYMK HA HUCCIEAYEMYIO MOBEPXHOCTH (BEPTUKAIbHBIM IEpe-
MEILIEHHEM MOTOMNPHBOAA), Bpaias Maxosuk 1 (cMm. puc. 10.7), moka crpenka
npubopa 1 (cm. puc. 10.5) He OyneT Ha ydacTKe HUKHETO MPSMOYTOJIbHUKA.
MepekntoyaTens 7 nepeectu B noioxenne BbIXO YCUIIUTEILA;

7) TOBEpHYTh nepekntouyatess I MOTOMPHUBOJA TaK, YTOOBI CTpENIKa yKa3bIBasa
Ha unaekc 1. Ilpu 3ToM noMKHA aBTOMAaTUYECKU YCTAaHOBUTHCS CKOPOCTH 0,7
MM/C JIsl TOKa3bIBAIOIIET0 MPUO0pa;

8) ycraHOBUTH nepekstoyatens 1 (cMm. puc. 10.6) B monoxeHue BbIOpaHHOU
JUTMHBI TPACCHI;

9) ycranoButh B nonoxxenue II1 nepeknioyatens 6 (cm. puc. 10.5);

10) ycTaHOBUTBH Nepekstoyatens 2 B MOJOKEHUE, COOTBETCTBYIOIIEE BHIOPaHHOM
JUTMHE TPACCHI;

11) 3anmars mar (0,08, 0,25, 0,8, 2,5 mM) nepekntouatenem 3 (cM. puc. 10.5);

12) 3adukcupoBaTh MOJOKEHUE KApETKU MOBOPOTOM MaxoBuka 2 (CM. pHC.
10.7);

13) BKIIOUNTH ABMXKEHUE JaT4MKa, OTBOJS pbiuar 2 (cMm. puc. 10.6) BmpaBo 10
ynopa. [lapamienbHOCTh IABUKEHUS YCTAaHABIMBAKOT MaxoBWkoM 1 (CM. pHC.
10.7). KoHTpoJib mapanienbHOCTH OCYLIECTBISIETCA MO npubopy I (CM. puc.
10.5);


javascript:OpenIMG('work10/10-5-3.jpg','');
javascript:OpenIMG('work10/10-5-2.jpg','');
file:///D:/Мои%20документы/But/ПР.Технология/_ПРАКТИКУМ/files/works/work10.htm%23ris04%23ris04
javascript:OpenIMG('work10/10-4-5.jpg','');
javascript:OpenIMG('work10/10-6-1.jpg','');
javascript:OpenIMG('work10/10-4-1.jpg','');
javascript:OpenIMG('work10/10-4-1.jpg','');
javascript:OpenIMG('work10/10-4-7.jpg','');
javascript:OpenIMG('work10/10-4-1.jpg','');
javascript:OpenIMG('work10/10-5-1.jpg','');
javascript:OpenIMG('work10/10-4-6.jpg','');
javascript:OpenIMG('work10/10-4-2.jpg','');
javascript:OpenIMG('work10/10-4-3.jpg','');
javascript:OpenIMG('work10/10-6-2.jpg','');
javascript:OpenIMG('work10/10-5-3.jpg','');
javascript:OpenIMG('work10/10-6-1.jpg','');
javascript:OpenIMG('work10/10-4-1.jpg','');

14) mpou3BecTH OTCUET MOCTE OCTAHOBKH CTPEJIKH IMOKA3bIBAIOIIETO MpHUOOpA.

[Tocne nzmepenus nepekntoyatens 6 (cM. puc. 10.54) ycTaHOBUTH B TIOJIOKEHUE
3AIP.

10.6. Pacuer cHJIbl HAKATHIBAHUS M 0KMIA€MOM IIEPOXOBATOCTH
MOBEPXHOCTH

Cuna nakareiBanus P, H npu IIIIJ[ ponmkom omnpeznensieTcss coriacHo
dbopmyie:

2
p- Dbq |
0,0126 E D/d+1

(10.1)

rne D — muamerp oOpaOarhiBacMOM 3aroTOBKH, MM; D — IMpuHa KOHTaKTa
poiMKa ¢ 3arotoBkoit, mMM; d — numaMmerp poimka, MM; ( — MaKCHMaJbHOE
3HaueHue pgaBieHus, MIla; E — Moxynp ympyroctn oOpabaThiBaeMOro
marepuana, MIla.

Pacuernas 3aBucuMocTh Ui P mojydeHa Ha OCHOBE SKCIIEPUMEHTAIBHBIX
rccienoBaHuil pasubix MeToA0B [II1/] HakaThIBaHMEM METAIJIOB C Pa3IUYHBIMU
(U3UKO-MEXaHUYECKUMH CBOMCTBAMU MPU YCIOBUM IPUMEHECHHS KaueCTBEHHOM
CMa3KHU.

OxugaeMasi 1IEPOXOBATOCTh MOBEPXHOCTH TOCJIC HAKATHIBAHUS MOXET
OBITH OMpeesieHa MPEeABAPUTEIBLHO PACYETOM IO CIEAYIOUIEH dMIUPUYECKON
3aBUCHUMOCTH:

Ra = Rag | 1-K_ [1040—0Tj lgq/a| (10.2)

rne Rapy — 1IepOXOBATOCTh TMOBEPXHOCTH 3aroTOBKH JI0 Haudajda oO0paboTKH
oOkaTeiBanueMm, MkM; Kc —  kosdpduument, 3aBucsammii  OT BHIA
nedopMupyromiero HHCTpymeHnta (npu oopadotke posmkoMm Kc=0,000715); A —
KO3(phUIIMEHT, 3aBUCAIIMNA OT XapakTepa paclpeeieHUus HANpsSKEHUS TMpH
nedhopmupoBanun (A=65 mpu 00pabOTKE POJIMKOM); Gt — MpEleN TeKy4eCTH
oOpabateiBaemoro marepuaina, Mlla (cm. tabda. 10.1).

10.7. Ilpumep pacyera mapamMeTpoB Npouecca 00KATHIBAHUS
NMOBEPXHOCTHU 3ar0TOBKHU

Hcxoanble JaHHBIE: MaTeprall 3arOTOBKU — CTallb 45, E = 2:10°> MIla , OT
=360 MITa, D= 18 mm, d =40 MM, b = 3 MM, Rag = 1,6 MKM.

TpeOyeTcst MOMyYUTh MIEPOXOBATOCTh MOBEPXHOCTU TMOCIE OOKATHIBAHUS
Ramax = 0,05 MKM.
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Pemenne.

1. Beibupaem mo tab6in. 10.1 gaBnenue mHcTpymeHTa. s cranu 45 npu-
HUMaeM ( = 207, T.€. = 720 MIla.

2. Ilo dopmyne (10.2) omnpenenseM OXUTAEMyI IIIEPOXOBATOCTh
MOBEPXHOCTH TIOCIIE CIIIAYKUBAIOIIET0 HAKaThIBAHUS:

Ra=1,6 -[1—0,000715. 1040-360 - 1g720/65 ] = 0,036 MKM.

3. CpaBHuBaeM MOJyYE€HHOE pacueToM 3HaueHHE mapaMmerpa Ra miepo-
XOBAaTOCTU MOBEPXHOCTH C TPEOYEMbIM:

Ra = 0,036 MkM; Rama = 0,05 MmxMm, T.e. Ra < Ranay .

4. Tlo ¢popmymne (10.1) BeuncnsieM cuily HakaThIBaHUS IpU 00pabOTKe:
P =(183-720%/0,0126-2-10° (18/40 + 1) = 7661 H.

BrinonHeHHbIE OIIEHOYHBIE pacyYEeThl MMOKA3bIBAIOT, UYTO MPH JAHHBIX
pexuMax OOKaThIBaHUS JOCTUTAETCs IIEPOXOBATOCTh ITOBEPXHOCTH HUKE
tpedbyemoit (0,036 mxm BMmecto 0,05 MxM). KoppeKTHpOBKY BBIOpaHHOTO
pexuMa oOKaThIBaHUS CIIETyeT BECTH JJIsi YMEHBIIICHUS! CUIIbl HakaTtbiBaHus (P
= 7661 H): nanpumep, myrem ymenbinenuss q (q = 1,507), ucnoib3oBaHus
MOBTOPHOT'O 0OKAaTHIBAHUS, K3MEHEHUS pa3MepoB HHCTpyMeHTa (d, b) u mp.

Bomnpocs! Aj1s1 caMONIpoBepKHU

1. HazoBute metonsl [111/] HakaThIBaHMEM M UX Ha3HAYCHMUE.

2. Ykaxure pabouyuii MHCTPYMEHT, HCIOJIb3YEMbIN MpU HAaKaTHIBAHUH, U
JTAWTE €ro XapaKTEPUCTUKY.

3. Kakue mapamerpnl pexxuma obpadotku III1[] oka3piBalOT BIMSHHUE Ha
pe3ynbTat 00padoTKU?

4. Kakue BHUIBI JI€3BUMHONW OOPaOOTKM HMCHOIB3YIOT HJisi TOJATOTOBKH
MOBEPXHOCTH K 0O6padoTtke [TIT]1?

5. Kakue noBepxHocTtu o6pabdarsiBatoT merogamu [I1/1?

6. Ha xakoM 000pylOBaHWU MOXHO BBINOJHUTH OOpPaOOTKY MeETOoAaMu
TII1J1?

7. OT KakuX MapaMeTpoB MPOoIecca 3aBUCUT BIOOP CUJIbI HAKATHIBAHUSA?

8. Kakue BuIBI MOBEPXHOCTEH MOXXHO MOIYYUTH (HOPMOOOPA3YIOIIM
HaKaTbhIBAaHUEM?
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3anaruel(0. JJIEKTPOIPO3NOHHASA OBPABOTKA 3AI'OTOBOK

Ueﬂb — H3YUYCHHUC TCXHOJIOTHYCCKUX BO3MOKHOCTEH 3JI€KTpOBpO3HOHHOﬁ
06pa6OTKI/I, OCHOBHBIX Y3J10B AJICKTPOIPO3UOHHOTO KOITMPOBAJIBbHO-
IMPpOIIMBOYHOI'O CTAHKA, pa6oqer0 HHCTPYMCHTA, HpI/IO6p€TeHI/IC MMPAaKTHYCCKUX
HaBBIKOB HAJIaAAKHN CTAHKA U CaMOCTOSITEJIbHOM pa6OTBI Ha HCM.

Conep:xanue

11.1 OO6miast xapakTepuUCTUKA U Ha3HAYEHHE METO/a
11.2. Mopaens mipoiiecca 00pabOTKU

11.3. TexHonoruyeckoe 000pyI0BaHKE

11.4. Pabouunii UHCTPYMEHT

11.5. Bujsl 351€KTpOIpO3MOHHON 00pabOTKH

11.6. Pexxum oOpaboTKu

11.7 PabGouas >KUJIKOCTh

Bomnpocs! i camonpoBepku

11.1. O0mas XapaKTepucTHKA U Ha3HAYEHUEe MeTO/AA

DnexTpodpo3uoHHass  oOpaborka (DD0) oTHOCHTCS K TpYIIe
AMEKTPOPU3NIECKUX U IIEKTPOXUMHUECCKUX METOJI0OB 00pabOTKM 3aroToBOK. Ee
MPUMEHSIOT MPU U3TOTOBJICHUH JIETAJICH U3 TOKOMPOBOISIINX MAaTEPHAIIOB.

[Ipu >neKTPOIPO3UOHHON 00pabOTKe H3MEHEHHE (OPMBI, Pa3MEpoB,
IIIEPOXOBATOCTH  TMOBEPXHOCTH 3arOTOBKA TMPOUCXOAUT TIOA  JIEHCTBHEM
UMITYJIbCHBIX 3JIEKTPUUYECKUX Pa3psAI0B B PE3YNIbTATE AIEKTPUUECKOU IPO3UH
(pa3py1eHus).

3arotoBkoil mpu 320 MOXKET ObITH JI00AST TPOTYKIIUS 3arOTOBUTEIIBHOTO
MPOU3BOICTBA (OTJIMBKA, TOKOBKA, MAIIMHOCTPOUTEIbHBIN NMPOPUIb, B TOM
gucie ¢oibra) u Jp., a TAaKKe U3ACNHs, Ipolieaiue 00padboTKy pe3aHUEM.

DNeKTpo3pO3UOHHAsE 00padOTKa UCTIOJB3YETCS MPU U3TOTOBIICHUH AeTallen
U3 TpyJIHOOOpabaThIBAEMBbIX MATEPUATIOB, WIIH VISl IOJTYYEHHUS TIOBEPXHOCTEN
CJIO’)KHOM (POPMBI, KOTOPBIE HE MOTYT OBITh U3TOTOBJIEHBI 00Pa0OTKOM
pe3anurieM. Metoj npuMeHsieTCsl 1J1s TOJIy4eHHs] HApYKHBIX U BHYTPEHHHUX
MMOBEPXHOCTEN: MOJIOCTEH, Ma30B, yriyOJIeHUH, 1IeJIel, OTBEPCTUM (CKBO3HBIX U
TIIyXHUX, HAXOSIIUXCS B TPYAHOJOCTYITHBIX MECTaX, C OJIU3KO
PaCION0KEHHBIMHU OCSIMU, MAJIbIX UaMeTpoB — 10 0,02 Mm).

11. 2. Moaeanb npouecca 00padoTKu
3arotoBka W HHCTpyMEHT npu OO0 SBISAIOTCA JIBYMS 3JIEKTPOJAMH

(31eKTpOA-3aroTOBKA D-3 U 3JEKTPOI-UHCTPYMEHT D-1) B 2JIEKTpHUUECKON LIETH
(puc. 11.1). McToOuyHMKOM TOKa B LIENH CIYXKUT reHeparop umiyibcos (I'N). '
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UCIIONIB3YeTCsl ISl (POPMUPOBAHUST UMITYJIBCHBIX (KPAaTKOBPEMEHHBIX) TTOTOKOB
ANEKTpUYECKOW sHepruu. PaccrosHue wMexnay 39-3 u  DO-M  Ha3pIBalOT
MEXAJIEKTPOIHBIM 3a30poM. OOpaboTKy MPOBOJAT B cpefie paboueid KUIKOCTH C
JUAJIEKTPUUECKUMU CBOMCTBAMU (JIUDJIEKTPUKE).

- —_ 2-H JIyuru

e 2
Puc. 11.1

[Tpu pasHOCTM MOTEHIMAIOB Ha 3JEKTPOJaX MPOUCXOAUT HOHU3ALHUSA
MEXIEKTpOAHOro 3a3opa. Korga HanpspkeHHE AOCTUTAET ONPEAETIEHHOTrO
3HA4YeHUsI, B Cpejie AUAJIEKTpUKa 00pa3yercs KaHall IPOBOJUMOCTH, B KOTOPOM
MPOUCXOIUT UMIYJILCHBIN UCKPOBOM Wi TyroBo# pa3psa (cm. puc. 11.1, a): ot
KaToJa K aHOAY YCTPEMJIIETCA MOTOK AJIEKTPOHOB; HABCTPEUY ATOMY IMOTOKY
JIBIDKYTCSI Oojiee TsKesble 4acTUIlbl — MOHBI (cM. puc. 11.1, 6). BricokokoH-
LICHTPUPOBAHHBIM HUMIIYJIbC JJIEKTPUYECKOW DHEPIUM, XapaKTEPU3YHOLINN
ANEKTPUUECKUH pa3psisi, B MEKIJIEKTPOIHOM 3a30pe Mpeodpa3yeTcs B TEIIOBYIO
sHepruto. [Ipu 3TOM B KaHaje paspsja MPOUCXOJUT HArpeB, paciljiaBJICHUE U
UcrapeHre Matepuana (3po3usi) ¢ MOBEPXHOCTEH MeKTPoa0B (cM. puc. 11.1, 6).
[Ipouecc 3po3un HOCUT MOJISIPHBIA XapakTep, B pe3yJibTare KOTOPOro OJUH U3
AJIEKTPOJIOB  (3aroTOBKA) pas3pyllaeTcss 3HAYUTENbHO OOJIblIe  APYroro
(uacTpyMeHTa). TeMmrieparypa Ha moBepxHOCTH 3arotoBku gocturaer 10000...
12000°C. Ha oOpaboTaHHO! TOBEpPXHOCTH oOOpa3yeTrcss cdepudeckoe yr-
nyonenue — mayHka (cMm. puc. 11.1, 2). Ilpomecc moBTOpsieTCss ¢ YacTOTOM
CJIEIOBAHUS OTIEIBHBIX WMIYJIbCOB. YAJICHHBIM METa/UT 3aCTHIBACT B
JTUAJIEKTPUUECKON KUAKOCTH B BUAE rpaHyi auamerpom 5S... 10 mxm. Ilocne
290 oOpaboTaHHas MOBEPXHOCTh MPEJCTaBIsACT COOOH COBOKYIHOCTh



OonpiIoro ymcna JdyHOK (cMm. puc. 11.1, 2), rmyOuMHa KOTOPBIX OIpeaemnsieT
IIIEPOXOBATOCTh MOBEPXHOCTH.

Ha mnpakTuke MeXdIeKTpoAHBIN 3a30p npu D0 NPUHUMAIOT PaBHBIM
0,01... 0,05 MM. DEKTpOABI COMMIKAIOT ABTOMATHUECKH C TIOMOIIBIO CIICIAIICH
CHCTEMBI.

11.3. TexHoJioru4eckoe 060py10BaHue

Ha puc. 11.2 mokasaH KONHPOBAJIBHO-NIPOUIMBOYHBIM CTAHOK MOJEIN
4I'721M. DneKTpO3pO3MOHHBIE CTAaHKHA BKIIIOYAIOT TPU OCHOBHBIX arperara:
MEXaHUYECKYIO 4acTh, CUCTEMY OOECIeUeHUsI JUAIEKTPUUIECKON KUAKOCTBIO U
TE€HEPATOP UMITYJIbCOB.

Puc. 11.2

Mexannueckass 4acThb cTaHka | CIy>XKUT JJI1 YCTAaHOBKM WHCTPYMEHTa U
3arOTOBKH, COOOIIEHUSI MM HEOOXOJAMMBIX TnepemenieHuit. Ha cranune 1
pa3MeIieHbl pabodyuii cTo 3 ¢ BaHHOW 2 JJIs JUAJICKTPUUYSCKOM JKHJIKOCTH M
MIPOIITMBOYHAS TOJIOBKA S CO MIMUHETEM 4.

Arperat ausnektpuieckon xuakoctu Il pazMemnaercs BHyTpu cTtaHuHbl 1
U CITY>KHUT JJISI OUUCTKHU KUJIKOCTH OT IIJIAMa, HANIOJIHEHUS, TPOKAYKU U CIMBA
KUJIKOCTH U3 BAaHHHBI.

['eneparop mmmynscoB Il obecrieunBaer co3maHue B MEKIICKTPOIHOM
3a30p€ BBICOKOKOHIICHTPUPOBAHHBIE HUMITYJIbChI JJICKTPUUYECKOW DHEPTUU  C
HEO0OXO0IMMON MOIITHOCTBIO, NIUTEILHOCTHIO U YACTOTOM MX MOBTOPEHUSI.

11. 4. PaGo4uii MHCTPYMEHT
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OnexTpoa-uHCcTpyMeHT (D-M) noimkeH MMeTh Majiblii M3HOC U BBICOKYIO
YAEIBHYIO 3JEKTPONPOBOAHOCTh. ETO U3roTOBIISIIOT U3 TOKOMPOBOASIIETO MaTe-
puana. Ilo dopme 3-U mMoxer ObITh NpodUIBHBIM (337aHHOW (OPMBI) WU
UMETh BUJ TTPoBOJIOKH (uameTpom 0,02... 0,3 Mm).

®opma paboueit wyactu DO-M ngomwkHa ObITb 00paTHON  (opme
oOpabaTbiBaeMOl TOBEPXHOCTH Ha jeTtanu. Pasmepbl pabouedd wactu DO-U
YUUTHIBAIOT 3HAYEHUE BBIOPAHHOTO MEXIJIEKTPOJHOrO 3azopa. Takoif
WHCTPYMEHT MOJKET OBITh CIUIOIIHBIM HJIM ITyCTOTEJIbIM, LEIbHBIM WM CO-
CcTaBHBIM. Ero M3roToBISIOT W3 JNaTyHH, MEIH, TpaUTOBBIX U MeAHOrpaduro-
BBIX KOMIIO3UIIN, B OT/IEIBHBIX CIy4yasx, U3 BOIb(ppama.

[IpoBonounsiii 3-M, kak mnpaBuiio, SBISETCS BOJb(YPAMOBBIM WU
JaTyHHbIM. Bonb@pamoBas NpoBoJIOKa TPUMEHSETCS s JJIEKTPOAOB
nuamerpoM 10 0,08 Mm.

11.5. Buabl 3/1eKTPOIPO3MOHHO 00padOTKHU

OcHoBubiMH Buaamu 220 saBisitorcss npomuBanue (puc. 11.3) u
BBIpe3anue (puc. 11.4)

dopmoobOpazoBaHuEe TpU MPOLIUBAHUU  OCYIIECTBISETCS  METOJOM
xonupoBaHus. Ilpu 3TOM oOpabaTbiBaeMasi MOBEPXHOCTh KONUPYET (GopMy
paboueii vactu O-M: HampaBisiomas JIMHAA ~ COOTBETCTBYET  (popme
nonepeyHoro  ceueHust O-M; oOpasyrwmas JUHUAS ~ BOCIHPOM3BOJUTCS
BEPTUKAJIbHBIM NepemMenieHueM nuetpymenTa Dg, [l 06paboTku Heo0X0aumMo
o0ecreynBaTh MOCTOSHCTBO BBIOPAHHOTO MEXKIIIEKTPOAHOro 3a3opa. [laHHoe
TpeOOBAaHKE BBIMOJIHAETCS aBTOMATUYECKHU C TIOMOUIBIO CIEAsIuX cuctem. s
ATOTO ANEKTPOJbI MOCTOSHHO COJMKAIOT BEPTUKAIBHBIM NepeMenienueM Dg; O-
N nmo Mepe cpemMa Mmarepuana C 3aroToBKH. JIOCTOMHCTBOM 3TOro BHIA
00pabOTKH SIBIISETCSA BO3MOXXHOCTH TIOJYYEHUS CIIOXKHOM (B TOM 4YHCIE
00BEMHON) MOBEPXHOCTU H3JEIUS MPU MPOCTOM IMOCTYNATEIbHOM JBUKEHUU
WHCTPYMEHTA.

Puc. 11.3
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Puc. 11.4

®opmoobpazoBaHue TpPU BBIPE3aHUU OCYIIECTBISIETCS TMEpPEeMEIICHHEM
MPOBOJIOYHOTO DJIEKTPOJA-HHCTPYMEHTa 1O TPAaeKTOPHUU, COOTBETCTBYIOIICH
dbopme obOpabaTeiBacMoro koHTypa (cMm. puc. 11.4). OOpa3syromas JuHUAS 2
BOCITPOM3BOANTCS JIBIDKCHHEM TOJa4l MHCTpyMeHTa. Hampasmstomas auaus 1
KOIUPYET €ro MpOCTPAHCTBEHHOE TIOJIOKEHHE. BbIpe3aHueM MoayyaroT
CJIOKHBIE€ KOHTYPHBIE MOBEPXHOCTU B 3aroTOBKAaX pa3HOW TONIIMHBL. YTOOBI
UCKIIIOUUTh OOpBIB TMPOBOJOKKM B pe3yjibTaTe »dpPO3UM €€ HEIPEepPhIBHO
nepemMaThIBalOT.

B o0oux cnyuasx nmepeMemnieHHWe DJJIeKTpoja  corjacyercs ¢
WHTEHCUBHOCTBIO pa3pylieHus: o0pabaTbiBaeMOro Marepuania.

11.6. Pe:xkum 00padoTkmn

Pexxum o6pabotkn npu D90 — COBOKYMHOCTh IapaMETPOB: SHEPIHs
UMITYJIbCA, JJINTETLHOCTh HMITYJIbCA, 4YacTOTa HWMITYJIBCOB, HaIpsDKCHHE,
BEJIMYMHA TOKA KOPOTKOTO 3aMbIKaHUsI, CKOPOCTh Togaun D-M.

DHeprusi wuMmnyibca A, BIHSIET HAa MNPOU3BOAUTEIHHOCTh (00BEM
CHUMAeMOTO C 3aroTOBKM MaTepualia B €AWHHUILY BpPEMEHH), TOYHOCTH
00paboOTKM W MIEPOXOBATOCTh OOpaboTaHHOU mToBepxHOCTH. [lo »HEeprum A,
pexxumbl D930 mnopapaznaenstor Ha yepHoBbie (5,0... 0,5 JIx), uucroBsie (0,5...
0,05 JIxx) u or-genounsie (menee 0,05 x):

A, :TIUdr,
0

rae | — pabounii Tok; U — HampsikeHue; 7, — BpeMsl MPOTEKaHUsI UMITYJbCa,
pasuoe 7, = (fq)". 3mecy f — wactoTa cremoBaHMS HUMITYIBCOB; ( = 7,/7, —
CKB2XHOCTH (OTHOIIEHHE TEpHOAa TOBTOPEHHUS] HUMITYJIbCOB 7, K BPEMECHH
MPOTEKAaHMS UMITyjIbca 7, — puc. 11.5).



)

bl |
&
bl |

Tu TH

-

al 0) 6)
Puc. 5

[Ipr 530 HCHOIB3yIOT UMITYJIBCHI PA3HOU IIMTEIBHOCTH, MTOJSIPHOCTH U
(bOpMBL.

[Tpu manoit AIUTenbHOCTH UMITYIBCOB (5... 200 MKC) OONBIIMHCTBO HOHOB
HE YCIIEBAET JOCTUYb MOBEPXHOCTH KaTO/1a, U SPO3UH MOABEPKEH B OCHOBHOM
aHosl. IMEHHO 03TOMY aHOJIOM JIENIAI0T 3aroToBKy (3-3), a KaToA0M —
uHCTpyMeHT (3-U1). Takyro moJsspHOCTh Ha3bIBAIOT NPsIMOit (cM. puc. 11.1, a).

[Ipu 6ompmioi pmurensHocTH UMIybcoB (200... 100000 Mkc) MHOTHE
MOHBI YCIIEBAIOT JJOCTUYb MIOBEPXHOCTH KaToAa U, 001aias 00jblel S3Hepruen
110 CPAaBHEHMIO C TIOTOKOM AJIEKTPOHOB, BBI3bIBAIOT HHTEHCUBHYIO 3PO3HI0
karoja. B aTom cinyuae 06paboTKy OCYIIECTBISIOT MPU 0OpaTHOM MOJISIPHOCTH:
D-U aBisieTcst aHOIOM, a J-3 — KaTOOM.

[To ¢popme ummyabCh MOAPa3ALIAIOTCS Ha MPAMOYToibHbIE (M. puc. 11.5,
@), TpaneneuganbHpie (cM. puc. 11.5, 6) u rpedenuatsie (cM. puc. 11.5, 8).
®opma umnynbca npu D30 3agaeTcs B 3aBUCUMOCTH OT pekuma o0pabOTKU
(4epHOBOM, YHMCTOBOHM, [IOBOJOYHBIN), oOOpabaThlBa€MOro MaTepuajia U
Marepuana I-.

11.7. PaGouyas :KMAKOCThH

PabGouass (auanexTpuyeckas) >KHAKOCTh SIBISETCS Cpeao, B KOTOPOM
npoucxoaut mnpouecc I30. OHa CAyXUT ISl TMOBBIIMIEHUS WHTEHCUBHOCTH
BO3JICUCTBUS BJEKTPUUYECKOTO pa3psjia Ha maTepuan 3aroroBku. Pabouas
KUJKOCTh JOJIKHA MMETh BBICOKYIO TEIJIOEMKOCTh M HU3KYI0 KOPPO3UOHHYIO
aKTUBHOCThb IO OTHOIIEHHWIO K MarepuajaM HHCTPYMEHTa U 3aroToBkU. B
KaueCTBE AMDJICKTPUYECKOW HCIOJB3YIOT KUJIKOCTH HAa OCHOBE KEpPOCHMHA H
Macell, JUCTUUIMPOBAHHYIO BOJY, TEXHUYECKYIO0 BOAY C aHTUKOPPO3HMOHHBIMU
MpUCaJKaMHU.

Bonpocs! Aj1s1 camonipoBepku



1. Kakue marepuainsl oopadbatbiBatorcsa Metoiom 3307

2. YTo Cay’>KUT aHOJOM, a YTO — KaTOJOM IpH 00pabOTKe 3arOTOBKU METO-
aoMm D307?

3. O6psacHuTe puznueckyro Moaeas Meroga 290.

4. HazoBuTe BUJbI HHCTPYMEHTOB M MCMOJIb3YEMBbIEC JII UX MU3TOTOBJICHUS
MaTepHuabl.

5. Kakue ¢popmbl moBepxHOCTEH MOKHO MOITYIUTH 3207

6. HazoBute ocHOBHBIE mapameTpsl pexnuma 390.

7. KakoBO Ha3Hau€HHE, CBOMCTBA U BUABI TUDJIEKTPUUECKOMN KUIKOCTU?

8. [lepeuncnure Bumbl 390 U IBUKEHUS, UCIIOJIb3yeMbIe ITpu (HopMooOpa-
30BaHUMU.



bubauorpadguyecknii cnucok

OcHoBHas1 JInTepaTypa

1. be3pssprunbiii B. @®. OCHOBBI TEXHOJOTHHM MPOU3ZBOACTBA METAIIIOPEKYIIETO
UHCTpYMeHTa : yueOHoe nocobue / B. @. be3bsasprunsiid, I1. JI. Motpenko, A. B. KopatokoB .—
OCHOBBI TEXHOJIOTUM IPOM3BOJACTBA METALIOPEXKYIIero uHcTpyMmMeHTa, 2025-08-03 . —
OnexTpoH. aaH. (1 ¢aitn) — Mocksa, Bonoraa : Undpa-Unxenepus, 2020 — 300 ¢

2. 3sronbekuii FO.C., Comonenko B.I'., Cxuptiianze A.I.TexHojorus mpow3BOJCTBA
pPEeXyIIEero MHCTpyMeHTa : YueOHoe mocobue / 3psironbekuii F0.C. .— DnekTpoH. maH. .—
Mocksa : KnoPyc, 2016.— 335 c.

3. PaxumsnoB X.M. TexHonormdeckas ocHacTka : YdeOHOoe mocoOue s BY30B /
Paxumsnos X. M., KpacuibaukoB b. A., MapteiHoB O. 3., Sunonsckuii B. B. — DnektpoH.
naH. — Mockaa : FOpaiit, 2020 — 265 ¢

JlomoJiHuTeIbHAS JIMTepaTypa

1 [ynenkas JI. P.Marepuansl W TEXHOJOTUHU M3TOTOBJICHHUS] JUTOTO IITAMIIOBOTO
uHcTpyMeHTa : MoHorpadwus / JI. P. JQynmeukas, FO. I'. OpnoB .— Marepuanbl U TEXHOJOTUU
W3TOTOBJIEHMSI JINTOTO IITAMIIOBOIO MHCTPYMEHTa, Bech Cpok oXpaHbl aBTOPCKOrO IpaBa .—
OnektpoH. aaH. (1 ¢aitn) .— MuHck : benopycckas Hayka, 2010 .— 171 c.

2.Cxuptnamze A. I.IlpoektupoBanue MeTauI000pabATHIBAIOIINX HHCTPYMEHTOB
[DnexTponnsblit pecype] / Cxuptnanze A. I'., I'peunmmnukoB B. A., I'puropseB C. H., KopoTkos
U. A. — 2-e m3x., crep. .— Cankr-IletepOypr : Jlans, 2015.— 256 c.

3. TexHon0rUs M3rOTOBIEHUSI HHCTPYMEHTa : yuebHoe nocobue / FO. U. MBanos, H. /I
[TarmmeBa, H. b. KpoturoB [u ap.] .— TexHOI0THS U3rOTOBJICHUS HHCTpyMeHTa, 2025-02-06 .—
OnexTtpoH. naH. (1 ¢aiin) — Camapa : Camapckuil TOCYIapCTBEHHBIM TEXHMUYECKHMA
ynusepcutet, 9bC ACB, 2016 .— 282 c.

4. ®enpamreiid E.O. Meramnopexxyine HHCTPYMEHTBI: CLIPABOYHUK KOHCTPYKTOpA.

E.D. ®enpamreiin, M.A. Kopanesnu.— Munck: HoBoe 3nanue, 2009.— 1039 c.:



