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BBEAEHHUE

B pamkax ydeOHON mucuurinHbl «OCHOBBI TEXHOJIOTMH MAaITUHOCTPOECHUS
paccMaTpUBalOT, B OCHOBHOM, MPOIECCHl MEXaHUUYECKOW 00pabOTKu JeTaieid, COOpKU
Y UCTIBITAaHUS U3/CIIUN.

N3yuyenue «OCHOB TEXHOJOTMU MAIIMHOCTPOEHUS» Oazupyercss Ha MHOTUX
TTOJIOKEHUSX paHee N3YUCHHBIX YICOHBIX TUCIIUTUINH:

MaTepUaiOBEICHHUCE;

TKM

METPOJIOTHS, CTAaHJAPTU3AIUS U CEPTUPUKALINS;

npoiieccbl (opMO0Opa30BaHUS U HUHCTPYMEHTHI;

TUAPABINYECKHUE U THEBMATHYCCKUE CUCTEMBI,

000opyI0BaHNE MAIIMHOCTPOUTEIHLHOTO TPOU3BO/ICTBA;

TEXHOJIOTUYECKOe 000PY/I0BaHHUE;

TEXHOJIOTUYECKasi OCHACTKA.

YpoBeHb TOTOBHOCTH MOJIOJIOTO CHEIUATIMCTA K PEIICHUIO MPOU3BOACTBEHHBIX
3a/1a4 BO MHOTOM ONPEACIISIETCS KAYECTBOM M COACPKAHUEM MPAKTUUYECKUX 3aHITHH,
BBITIOJTHSEMBIX B MPOIECCE 00yUCHHUS.

HaBbiku, mpruoOpeTeHHbIe CTYACHTaMHU Ha MPAKTHICCKUX 3aHATHSAX,

MOMOTAIOT  MOJIOJIBIM  CIEIMAJIUCTaM TPaMOTHO HCIOJIb30BaTh HOPMATHBHO-
CIIPABOYHYIO JIOKYMEHTAIIUIO U MPUHUMATH MPABWIbHBIC PEHICHUS MPU MPOEKTUPO-
BaHMM TEXHOJIOTHYECKUX MPOIECCOB M3TOTOBJICHUS JeTalied W COOpKH H3IEIHii, a
TaKKe Mpu pazpaboTKe TEXHOJIOTUUECKHUX OTICPAIIU.

Tak Kak OCHOBHOW €IWHMIIEN TEXHOJIOTUYECKOTO MpoIecca SBISETCA Onepa-
IIASI TO €CTECTBEHHO, YTO B JJAHHOM y4eOHOM MOCOOUHU €H yaeaeHO O0JbIIoe BHUMA-
Hue. OCHOBHOM 11EIbI0 aHAJIM3a JIF0OOU omepaluu sSBISETCS MOUCK HauboJiee HIKOHO-
MUYHBIX TTyTeH MTOCTMKCHUS 3aJaHHBIX MapaMeTPOB JeTajie U COOPOUYHBIX SIUHUIIL.
3HauuTeNbHAS YaCcTh MPAKTUYECKHUX 3aJlay CBsI3aHA C MPOCKTUPOBAHUEM 3aroTOBOK,
OLICHKOM M 00ecre4eHHeM TOYHOCTH MEXaHWYECKOM oOpaboTKH WM COOpKH, C
Ha3HAYEHUEM MPUITYCKOB Ha MEXaHWYECKYH0 O00pabOTKy U OMNepalMOHHBIMU pa3Me-
pamu, ¢ 6a3upoBaHUEM 3arOTOBOK B 30HE OOPAa0OTKHU CTAHKA.

[IpakTrdeckue 3aHATHS TPOBOMASITCS MO CIECAYIOIMIUM pa3jieiam
y4eOHOW TUCITUTIINHBI:

o OCHOBBI TEXHOJIOTUH MAaIllIMHOCTpOoeHusi;??777?

o OCHOBBI TEXHHYECKOTO HOPMUPOBAHUS;

° METO/IbI 00pabOTKM OCHOBHBIX MTOBEPXHOCTEH JIeTalICH;
o TEXHOJIOTHUS COOPKHU MAIIHH.

CTpykTypa OpaKkTUYECKUX 3aJaHUN U MPAKTUYCCKUX PabOT MPUMEPHO OJUHA-
KoBa. B Havasie kax7oro pasaerna NpUBOASITCS METOJUYECKUE TOSICHEHHS, TTOCIIE Ye-
r'0 pacKpbIBaeTCsi 00beM paboThl, KOTOPHIN BKIIFOYAET B CEOS:
o 11e1b padOTHI;
o STanbl BBHITIOJIHCHHUS,
o TIPUMED BBITTOTHCHHS;




. VHIMBUYaIbHbIC 3aJaHMS;
J KOHTPOJIbHBIE BOIIPOCHI COJCPKAHNUE OTUETA;.

B nane BBIMOMHEHUS MPAKTUYECKUX pabOT 0co00e BHUMAHUE YAeleHO paboTe
C TabJIUIlaMH JOMYCKOB M MOCAJO0K, YTOOBI CTYJACHT HMPUOOpET TBEP/bIC HABBIKH B
UCTIOJIh30BAHUU CIPABOYHBIX MATEPUAIOB U YMEHUE PACCUMTHIBATH IMAPaMETPhI CO-
NPsDKEHUN COOMPAEeMBbIX JeTaleH.

Bce cnpaBodHbIe MaTepuaibl, IPUBEICHHBIC B JAHHOM TOCOOWH, MpeJIHA3HA-
YeHbI TOJBKO NI YUeOHBIX IeNIel, TaK KaK OOJBIIMHCTBO TaOJIHI] HOCUT 00600111at0-
MK XapakTep, UX CoAep KaHue YIPOIIEHO s yIo0CTBa HCIIOIB30BAHMS TIPU OTpa-
HUYEHHOM JIIMUTE BPEMEHHU MPEyCMOTPEHHBIM yYEOHBIM IJIAHOM Ha MPAKTUYECKHE
paboThI U HAa KypCOBOE MTPOEKTUPOBAHHE.



_ PABOTA Nel
INPOU3BOJACTBEHHbBIN U TEXHOJIOI'MYECKHUHU ITPOLHECCHI
MAHIINMHOCTPOUTEJBHOT' O IPEAIIPUATHUA

KpaTkue TeopeTudyeckue cBeIeHUsI

[IpenMeToM M3y4deHHs] B TEXHOJOTHMH MAIIMHOCTPOCHHUS SIBIIIOTCS IMPOILECCHI
M3TOTOBJICHUS U3JIENIMA BBICOKOTO KAa4eCTBa B 3aJIJaHHOM KOJMYECTBE MPU HAUMEHb-
IIUX 3aTpaTax ¢ BEICOKOW MPOU3BOAUTEIILHOCTBIO TPY/IA.

H30enue — 510 eauHWLA NPOMBIIUIEHHONM IPOMYKIMHU, KOTOpas SBISAETCA
MPEMETOM MTPOU3BOJICTBA HA IPEANPUITHH.

Jlemans — 5TO W3nenUe, U3TOTOBICHHOE U3 OJTHOPOJHOTO MaTepuaia 0e3 mpu-
MEHEHHUS COOPOYHBIX OTepalluii, HAIPUMED raika, BTyJIKa, Baj WA 3y04aToe KOJIECO.

Coopounasa eouHuya — 3TO U3JIETUE, COCTABHBIE YaCTH KOTOPOrO COEIUHEHBI
MEXy COOO0W Ha MPEeANPUIATUU-U3TOTOBUTENE B MPOIECCE COOPOUHBIX ONEPAIIHii.

Ilpou3eoocmeennsiii npoyecc NpecTaBisieT coOOM COBOKYIMHOCTH B3aUMO-
CBSI3aHHBIX JICUCTBUH JIIOAECH U OPYAUN TPYyHa, B pE3yJIbTaTE KOTOPHIX UCXOJIHBIEC Ma-
TepHUaJIbl IPEBPALIAIOTCS B TOTOBOE U3IEIUE PEATPUSITHS.

TexHnonozuueckuil npoyecc — 4acThb MPOU3BOJICTBEHHOIO IPOLECCA, COCTOS-
1jasi U3 LEJICHANPABIEHHBIX JCHCTBUI MO MPEBPALIEHUIO UCXOJHOTO ChIPbSl B TOTO-
Boe m3nenue. Kaxaplii TEXHOIOTMYECKUHN MTPOLECC COCTOUT U3 Onepayuil, KOTOpbIe
BBITIOJTHSIOT HA padouux mecmax.

Pabouee mecmo — 3T0 €UHUIIA CTPYKTYPHI NPEANPUATUS UM YaCTh MPOU3-
BOJICTBEHHOM TIJIOIIAIM, HA KOTOPOM pa3MelieHo o00pya0BaHUE, HEOOXOIUMOE IS
BBITIOJTHEHUS pabOT OJTHUM paboyuM (MM OJTHOBPEMEHHO HECKOJbKUMHU Pa00O4rMHU ).

Texnonozuueckaa onepayus — >TO 3aKOHUCHHAs 4acCTh TEXHOJOTHYECKOTO
mpoiiecca, BBIMOJIHsIEMas Ha OJIHOM paboyeM MECTe OJIHUM W OJJHOBPEMEHHO He-
CKOJIbKUMHU pabounmMu. TexHolorudyeckas ornepanus sBISCTCS OCHOBHOM €IUHHUIICH
IJIAHUPOBaHM U yuera. Onepanuu noapas3AeisitoT HA OCHOBHBIE U BCIIOMOTATEIIbHbIE.

Ocnoenasa mexnojocuueckas onepayus — 3TO Takas OIepalus, B MPOLECCe
KOTOpPOM M3MEHSAIOTCS reoMeTpuueckas (opma U pa3mMepbl 3arOTOBKH, a TakKe mapa-
METpPHI €€ TOBEPXHOCTHOT'O CJIOS.

Bcnomozamenvnaa mexmnonocuueckaa onepayusa — 3TO Takasl onepaunus, BO
BpEMsl BBINIOJHEHUS KOTOPOM HE MPOUCXOAUT HUKAKHX W3MEHEHUU C 3aroTOBKOM,
HanpuMep KOHTPOJIbHAS WJIM MOEUYHAasl OTepariusi.

Ycemanoe — 510 4acTh TEXHOJIOTUYECKON OIEpallvy, BBITIOJIHSIEMAas MPU HEU3-
MEHHOM 3aKpeIyIeHUH 00pabdaThIBa€MO 3aroTOBKM WM cOoOMpaeMod cOOpOYHOM
€IUHULIBI.

Io3uyusa — 510 GUKCUPOBAHHOE TMOJIOKEHHUE, 3aHUMAEeMOE HEM3MEHHO 3aKperl-
JICHHOM 3arOTOBKOMW MJIM COOPOYHOM €IMHUIIEH COBMECTHO C IPUCTIOCOOJICHUEM OT-
HOCHUTEJIBHO PEXYIIETO WM COOPOYHOTO MHCTPYMEHTA JJIS BHITOJTHEHHSI OTIPECIICH-
HOW 4aCTH ONEpaLUU.

Huoekcayus — 3T0 CMEHa TO3ULIHH.

Texnonozuueckuii nepexo0 — 3TO 3aKOHYCHHAsI YaCTh TEXHOJIOTUYECKOM OITe-



pauuu, BO BpeMsi KOTOPOM OCTAIOTCS HEM3MEHHBIMU IPUMEHSIEMbIN HUHCTPYMEHT U
obpazyembie mpu 00pabOTKE WU COeAMHSIEMbIE MTPU COOPKE MTOBEPXHOCTH.

OcHo6HoIl nepexo0d — 3TO 3aKOHYCHHAS YaCTh TEXHOJOTHUYECKON onepanuu, BO
BpeMsI KOTOPOM OCTarOTCsl HEM3MEHHBIMU ITPUMEHSIEMBIN HHCTPYMEHT U 00pa3yembie
pu 00pabOTKEe WM COSTUHSIEMBbIC TP COOPKE MOBEPXHOCTH, BKIIIOYAIOIIAS B CEOsI
JEeUCTBUS YeJIOBEKa M (MJIHM) TEXHOJOTHUUECKOTO 000PY/I0BaHMS, KOTOPHIC COMIPOBOXK-
JAl0TCsT U3MEHEHUEM (OPMBI, Pa3MEpPOB U IIEPOXOBATOCTH MOBEPXHOCTEH M3TOTOB-
JISIEMOTO U3JICTIHSL.

Bcnomozamenwvuwtii nepexod — >T0 3aKOHYEHHAs YacTh TEXHOJIOTHYECKOU
omepaluy, BKJIIOYaromas B ceOsi NeUCTBUS 4elloBeKa U (MJIM) TEXHOJOTMYECKOTO
000py0BaHUs, KOTOPHIE HE COMTPOBOXKIAIOTCS U3MEHEHHEM (OPMBI, Pa3MEPOB U IIIe-
POXOBAaTOCTH MOBEPXHOCTEH M3TOTOBISIEMOTO H3CINSI, HO HEOOXOMUMBI JIJIs1 BBITTOJI-
HEHMS JAHHOU Olepaliiy, HalpuMep YCTaHOBKA U 3aKPEIJICHUE 3arOTOBKHU, pacKpen-
JICHUE U CHSTHUE JETaIH, YIIPABICHUE MEXaHU3MaMH CTAHKA, KOHTPOJIbHBIE IPOMEPBI U JIP.

Pabouuit x00 — 3T0 OTHOKPATHOE MEPEMEUICHUE UHCTPYMEHTA OTHOCHUTEIIBHO
3aroTOBKH, COMPOBOXKIa€MOE U3MEHEHHEM (DOPMBI, pa3MepOB M MIEPOXOBATOCTH IT1O-
BEPXHOCTH 3arOTOBKU WJIU €€ CBOWCTB.

Bcnomozamenwvuwiii Xx00 — 3TO OTHOKPATHOE MEPEMENIEHUE UHCTPYMEHTA OT-
HOCHUTEJIBHO 3arOTOBKH, HE COMPOBOXKIaEMOE U3MEHEHHEM (POPMBI, pa3MEPOB U IIIe-
POXOBAaTOCTH MOBEPXHOCTEH 3arOTOBKHM WJIM €€ CBOMCTB, HO HEOOXOAMMOE MJIS BbI-
MOJHEHUs paboyero xoja BpeMsi, 3aTpauyMBaeMoe Ha BBIMOJHEHHE BCIIOMOTATEIbHBIX
X0JI0B, BXOJIUT B COCTaB BCIIOMOTaTEIbHOI'O BPEMEHU TEXHOJIOTHYECKOTO Mpoliecca.

Konyenmpayusa onepayuii — 310 00beAuHEHUE (YKPYIHEHHE) HECKOJIBKHUX
omepaiuii B oJHy 0OoJiee CIOXKHYIO omeparuio. Kputepuem ajisi OLEHKH CTENEeHU
KOHIICHTPAIIUU OMEpallud CIYXKUT KOJIMYECTBO MPEAYCMOTPEHHBIX B HEW MPOCTHIX
Mepexo/I0B.

Jughhepenyuauyun onepayuii — >To pacuicHeHUE CIOXKHBIX OINepalyii Ha 0o-
Jiee mpocThie onepanuu. Kputepuem Juist olieHKu cTeneHu nuddepeHiuaniy onepa-
LU CIIY’KUT KOJMYECTBO MPEAYCMOTPEHHBIX B HEM MPOCThIX mepexoqoB. [Ipenenom
muddepeHnranuy onepamun SBISETCS pa3eiIeHrue TEXHOJIOTUYECKOro Mmporiecca Ha
TaKHe orepaluu, Kaxaas U3 KOTOPbIX OyAeT COCTOSITh U3 OJTHOTO MPOCTOro Mepexoia.

Iuxkn mexnonozuueckou onepayuu — 3T0 UHTEPBAJ BPEMEHU OT Hayajia U A0
KOHIIa NIEPUOJIMYECKU TMOBTOPSIONICICS ONepalyd HE3aBUCUMO OT YHCIIAa OJHOBpE-
MEHHO U3TOTOBJISIEMBIX U3JEIHI.

Taxkm evinycka — 5TO UHTEPBAJ BPEMEHH, Yepe3 KOTOPHIA MEPUOJUYECKH BBI-
MyCcKaeTcs onpeneraeHHoe uzaenue. Onpenensercss TakT BbITyCcKa, MUH/IIT. OTHONIE-
HUEM BpeMeHH P, 3aTpavy€HHOr0 Ha U3rOTOBJIEHUE W3ICINUM, K YUCITY ITUX U3CIIUN
N, A3rOTOBJICHHBIX 3@ YKa3aHHOE BPEMHI:

T = d/N. (1.1)

Ilpouszeoocmeennasn npozpamma — 3TO NEPEUYCHb HAMMEHOBAHUM W3IETUN C
yKazaHueM 00beMa BBITTyCKa U CPOKOB MU3TOTOBJICHUS TI0 KOXKIOMY TUIIOpa3Mepy.

Maccoeoe npouzeo0cmeo — 3T0 TPOU3BOJACTBO, XapaKTepU3YIOIIeecs Y3KOu
HOMEHKJIATypor 1 OoJIbIIMM 00beMOM BbITycKa u3aenuil. Ha kaxxaom pabodem me-
CTE BBIMOJHAETCS TOJIBKO OJ[HA HEMPEPHIBHO MOBTOPSIOIIASCS TEXHOJOTHUECKasK OTle-
panusi. TexHonornyeckoe o00pyJAOBaHUE PACMOJIAral0T B MOCIEI0BATEIHOCTU BhI-



MOJTHEHUS TEXHOJOTWYECKUX OMepalnuil B BUAE MOTOYHBIX JIMHUHN. J[JIUTENBHOCTH
KKJIOM ONEpalMu CTPEMSATCSA CAENaTh KPATHOM TAaKTy BBIMYCKA W3MEIHs, KOTOPBIM
onpenenstor mo dhopmyse (1.1).

Cepuiinoe npou3zeo00cmeo — 3T0 NMPOU3BOJICTBO, XapaKTEPU3YIOLIEECS OIPaHU-
YEHHON HOMEHKJIATYypOW HU3IENHM, U3TOTOBIISIEMBIX MEPUOIUYECKU MOBTOPSIOMINMU-
Csl IPOU3BOJICTBEHHBIMU MAPTUSMH, U CPABHUTEIHHO OOJIBIIMM OOBEMOM BBITYyCKa
STUX U3JICITUN.

B 3aBucumMocTH OT yucia aeraner B MAPTHH, MAaCChl U pa3MEPOB ITUX ACTaNEH
pPa3IMyar0T KPYIMHOCEPUNHOE, CPETHECEPUMHOE U METIKOCEPUUHOE TPOU3BOICTRO.

Ilpou3eoocmeennasa napmus — 3TO TPYIIIA 3arOTOBOK OJHOTO HANMEHOBAHUS,
OJTHOBPEMEHHO 3aIlyCKaeMbIX B 00OpabOTKy B TEUYEHHE OMPEACIIEHHOTrO WHTEpBaJa
BpemeHH. [TapTun 06paboTaHHBIX JeTaneil XpaHsIT y CTAHKOB WJIM Ha CKIIaJe, a 3aTeM
NEePUOANYECKH TPAHCTIOPTUPYIOT Ha CIIEAYIONyIo onepaiuio. O0beM mapTuu 3aroto-
BOK PacCUUTHIBAIOT 110 opMyJie

O =a'N,/254, (1.2)
rae (J — 4ucio 3ar0TOBOK B MAPTUU; @ — YKCIIO JIHEH, Ha KOTOPOE HEOOXOAMMO UMETh
3amac 3aroTOBOK WJIM JieTajeil Ha ckiaae (@ = 3 ... 6 Juisl KpyIHBIX JeTaleH,

a=06 .. 12 nna cpennux aetaneit u a = 12 ... 24 nuasa Menkux aerajuei); Ny — 9ucio
JIeTajiei B rOI0BOM IIPOrpaMMe BBIITYCKa; 254 — cpeHee yucio paboyux JTHEH B TOy.

Eounuunoe npouzeo0cmeo — 3To NPOU3BOJICTBO, XapaKTEpU3YyIOLIEECs MIUPO-
KO HOMEHKJIATypOU M3rOTOBIISIEMBIX W3ACIHN U MajbiM 00BEMOM HX BbINycKa. B
€MHUYHOM IPOU3BOJICTBE M3TOTOBJICHUE OJIMHAKOBBIX M3JICIUN UM HE MOBTOPSET-
Csl, WJIK MOKET MTOBTOPUTHCS Y€PE3 HEOIPEICIICHHOE BPEMSL.

3aganue 1.1

[lo omHOMY W3 BapuaHTOB WHIWBUIYAIbHBIX 3a/laHUM, MPEJCTaBICHHBIX B
Tabn. 1.1, cocTaBUTh CTPYKTYPY TEXHOJOTUYECKOTO Mpoliecca 00paboTKU KOHCTPYK-
TUBHBIX A51eMeHTOB (A, b, K, C, O) netanu, BIEICHHBIX KUPHOW JuHueH (puc. 1.1,
@), B YCIIOBHSIX CEPUHHOTO TIPOU3BOJICTBA, MOAPA3CIUB €T0 Ha ONEPaIluy U TIePexXOIbL

3aroToBKa, MOCTYyTAOIIast HA 00pabOTKy, MpecTaBiIeHa Ha puc. 1.1, 6.
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a — oOpabaTeiBaeMble TTOBEPXHOCTH; O — 3aTOTOBKA



NuauBuayaibHble BADUAHTHI IHS BbINOJIHeHUs 3aaanus 1.1

Taonuua 1.1

Pa3mepsnl neranu

Pa3mepsl 3arotoBKkH A 5 K C 0 );

2 o | g |E|2Z| 2| E| 22| g | E|22| 2| E|2Z g |&E
DI Mmm | Ivm | T,mm | E, MM § § = = § § = = § § = = § § = = _,§ § = °
R B N|ZE[ B %2R B||ZE| B ||2E| B¢

T = T = T = T = T = )

0 | 10dl1 | 30d11 | 70dl1 | 20cl 1 16 H10 | 20 10 H9 | 2,5 12 H10 | 2,5 10 js15 1 20 | 50 | jsI5 | 2
1 | 12dl1T | 35b12 | 80cll | 24hI2 14 H10 | 20 12 H8 | 1,25 10 H10 | 2,5 12 jsl4 | 20 | 42 jsI5 | 6
2 | 10dll | 30hl4 70b12| 20dl1 1 16 H10 | 20 11 | H10 | 2,5 12 H10 | 2,5 11 jslé | 20 | 55 jsl4 | 6
3 | 14cll | 40h12 | 30dll | 30bl2 18 H10 | 20 13 H9 | 1,25 14 H9 |1,25| 15 jsl4 | 20 | 46 | jsl6 | 3
4 | 5cll 32hl4 | 74b12 | 25dl1 16 H10 | 20 12 | H10 | 2,5 12 H10 | 2,5 12 jsI5 | 20 | 50 | js14 | 2
5| 10dll | 30h12 | 72b12 | 20cll 15 H10 | 20 12 H9 | 2,5 11 H10 | 2,5 8 jslé | 20 | 48 jsI5 | 6
6 | 14h12 | 32h12 | 70dll | 35hl2 16 H10 | 20 10 H8 | 1,25 10 H8 1,25 14 js14 | 20 | 48 jsI5 | 6
7 | 12h14 | 36dl1 78cll | 30bl12 20 H10 | 20 12 H8 | 2,5 14 H8 |1,25| 13 jsIS | 20 | 50 | jsl6 | 6
8 | 8bl2 30h12 | 72b12 | 22cll 18 H10 | 20 11 H8 | 1,25 12 H10 | 2,5 12 jsi4 | 20 | 48 jsl4 | 4
9 | 10b12 | 32hl4 | 70dl1 | 20bl2 20 H10 | 20 10 H9 | 1,25 10 H10 | 2,5 10 jslé | 20 | 46 | jsI5 | 3
10| 12d11 | 30b12 | 72c11 | 28hl2 22 H10 | 20 11 H8 | 1,25 11 H9 |1,25| 14 jsIS | 20 | 46 | jsI5 | 6
11| 16h11 | 33d11 | 84d11 | 32hll 21 H10 | 20 10 | H10 | 2,5 10 H8 | 1,25] 15 jsl4 | 20 | 74 | jsl6 | 6
12| 12dl11 | 32d11 | 88d11 | 26hl12 20 H10 | 20 8 H9 | 1,25 8 H10 | 2,5 12 jsls | 20 66 jsl4 | 4
13| 14hl2 | 34h11 | 85b12 | 34dll 22 H10 | 20 6 H8 | 1,25 12 H10 | 2,5 8 jsl6 | 20 68 jsls 3
14| 10dll | 28h12 | 76d12 | 28d12 20 H10 | 20 10 H8 | 1,25 10 HY |1,25| 14 js14 | 20 | 56 | jsl5 | 6
15| 12h14 | 40b12 | 80d11 | 30bll 24 H10 | 20 8 H8 | 1,25 15 H9 | 1,25 10 jsl4 | 20 60 | jsl4 | 8




OT1uer 10 3aJaHUIO J0IKEH coaepiKaThb:

TabIUILy nepeBojia OYKBEHHBIX 0003HAYEHUH JIOMMYCKOB B IU()POBHIC 3HAYCHHUS;
ACKU3 3arOTOBKH U JIETaJIH;

OTEPAIIMOHHBIEC CKU3HI,

BAapUAHT TEXHOJOTUYECKOTO MIPOLIECCA C COAEPHKAHUEM NTEPEXOOB.

IIpumep BoimoiHenus 3aganus 1.1 (Bapuant Ne 0).

[To T Ilpunoxxkenuto 1 HaX0IUM 3HAYEHUS BEPXHUX M HIDKHUX OTKJIOHEHUH Ha
BCE pa3Mephl 10 3aJaHui0. Pe3ynbrar nepeBoga OyKBEeHHOIO0 0003HAUYEHUs JOITYyCKOB
B 1IM()pOBbBIC 3HAUCHUS MTPUBEACH B Ta0I. 1.2.

Tabmuna 1.2
Pe3yabTaT nepeBosa 0yKBeHHbIX 0003HAYEHHUI I0IIyCKOB B YHCJIOBbIE
O6o3nauenue | HomunanbHoe | bBykBenHoe 3HaueHus 3HaueHus Pazmep
pa3mepa 3HAYCHHE 0003HaYEHHE | OTKIOHEHWH, | OTKJIOHCHUH, | C YHCIOBBIM
Ha puc. 1.1 pa3mepa, MM JIOITyCKa MKM MM JOIYCKOM, MM

-40 -

M 10 d1l 130 -0,040 -0,130 102594

h 30 dil | -0065-0005 | 3078958

r 70 d1l -100 0,100 -0,290 ~o.10
=290 g e 70029
-110 -0.11

E 20 ell 40 -0,110 -0,240 20524

A 16 H10 +70 0 +0,070 161007

b 10 H9 +36 0 +0,0360 10%0:036

K 12 H10 +70 0 +0,070 12%007

C 10 jsIS +290 +0,290 1010,29

O 50 jsIS +1000 +1,000 50%+1,0

AHanu3upys yepTex 3arotoBku (cMm. puc. 1.1, a u tabdn. 1.1) u yepTex aeranu
(cm. puc. 1.1, 6 u Tabn. 1.1), roe ykazanbsl Bce TpeOyemble MapaMeTpbl 00padaTbiBae-
MBIX TIOBEPXHOCTEMH, OTMpeaemsieM, YTO TOTOBYIO JIeTalbh MOXKHO MOJYYUTh TIpU 00pa-
0O0TKE 3arOTOBKM 3a OJIHY WJIM HECKOJIbKO OIEpallfii, YTO 3aBUCUT OT MPUCIIOCOOIIe-
HUS J1JI51 CBEPJICHUSL.

[Tpu ucnonap30BaHUU MPUCTOCOOIEHUS ¢ OBICTPOCMEHHBIMU KOHIYKTOPHBIMU
BTYJIKAMH, BEPTHKAIbHO-CBEPJIMIBHOIO CTaHKa U Habopa peXyIlero MHCTPYMEHTA,
COCTOSIIIIETO U3 JIBYX CBEPJ Pa3HOTO JAMAMETPa, TPEX 3€HKEPOB Pa3HOTO JUaMeTpa U
JBYX Pa3BEPTOK TAKXKE Pa3HOro JMaMeTpa, BO3MOXKHA 00pabOTKa OTBEpCTUM MO Ba-
pUAHTY, IPEACTaBICHHOMY B Taoi. 1.3.



Tabauua 1.3

IIpouecc 00padOTKU 3ar0TOBKH B MPUCIOCO0JEHNH € OBICTPOCMEHHBIMU
KOHIYKTOPHBIMH BTYJIKaAMHU

Howmep Howmep
CopepxaHue onepaluu Win nepexoa Bun nepexona
olepaluu | nepexoaa
CaepiieHHE, 36HKEpOBaHUE, pa3BEPThIBAHUE
1 YCcTaHOBUTH U 3aKPENUTH 3arOTOBKY BcnomorarensHbii
2 Csepautsb oTBeperue K OcHoBHOI
4 3aMEeHUTb CBEPJIO BcnomorarensHbii
5 CBepauTth nepoe oreepcTue b OcHoBHOI1
6 Caepuuth BTOpoe otBepcTue b OcHoBHOI
3aMeHUTh OBICTPOCMEHHYIO .
7 BcnomorarenbHblii
KOHJYKTOPHYIO BTYJIKY
8 Y CTaHOBUTH 3€HKEP BcnomorarensHbI
9 3enkepoBaTh oTBepcTHE K OcHoBHOI
10 3aMEHUTh 3€HKEP BcnomorarensHbii
3aMEHHUTH OBICTPOCMEHHYIO .
05 11 BcnomorarensHbIi
KOHJIYKTOPHYIO BTYJIKY
12 3eHKepoBaTh OTBEPCTHE A OcHoBHOI
13 3aMEHUTh 3€HKEP BcnomorarensHbii
14 3eHkepoBaTh nepBoe oreepctre b OcHoBHOI
15 3eHkepoBaTh BTOpoe orBepctue b OcHoBHOI1
3aMeHUTH OBICTPOCMEHHYIO .
16 BcnomorarenbHblii
KOHJYKTOPHYIO BTYJIKY
17 Y CTaHOBUTB pa3BEPTKY BcenomorarenbHblii
18 PasBepteiBaTh 0TBepcTHE K OcHoBHOM
19 3aMEHHUTh Pa3BEPTKY BcenomorarenbHblii
20 PasBepThIBaTh NIEpBOE OTBEpPCTHE b OcHoBHOM
21 PasBepTeIiBaTh BTOpOE oTBEpCcTHE b OcHoBHOI
22 PackpenuTs u CHATH AeTaNIb BcriomorarensHbIi
10 KoHTposb pazMepoB netaim

[Tpu 00paboOTKe 3arOTOBKHU B CBEPIMIIBHBIX MPUCITIOCOOTICHHUSIX C TIOCTOSHHBIMHU
KOHJTyKTOPHBIMHU BTYJIKaMH TIOTpeOyeTCsl HE MEHEe TpeX MPUCTIOCOOICHU I CBEP-
neHus, a o0paboTka OTBepCTUH OyAET BBIMOJHATHCS B HECKOJIBKO OIEpalui, 4To
MOKET CJenarh mpoiecc o0paboTku oTBepcTHil OoJiee moporuM. OKOHUYATETHHBIN
OTBET Ha 3TOT BOMPOC MOXKET OBITh TIOJYYEH B PE3YJIHTATE IKOHOMHUYECKOTO aHaIN3a
orepanuii, 9To OyJIeT pacCMaTPUBATHCS B OJTHOM U3 MOCIEAYIONTUX Pa3/IeIoB.

3aganue 1.2

[Io onHOMY W3 BapuMaHTOB MHIMBUAYAJIbHBIX 3adaHui (Tabis. 1.4) cocTaBUTh
coJiep KaHue ONepalry U Mepexo10B JJIsl U3TOTOBJIEHUS B YCIOBUSAX CPEeIHECEPUINHO-
ro MpOU3BOJICTBA JeTanu (puc. 1.2, a) u3 npyTka, HApE3aHHOTO Ha IITYYHBIE 3aro-
ToBKH (puc. 1.2, 6). Bce moBepxHoctu (A, b, K, C, O) o6pabaTsiBatoT 3a 0J1H TPOXO/I,



OTuer 10 3aJaHUIO J0IKEH CoacpKaTh:

o TabIUILy nepeBojia OYKBEHHBIX 0003HAYEHUH JIOMYCKOB B IM()POBbIC 3HAYCHHUS;
o OTepallMOHHBIE ICKU3BI;
o BAapUAHT TEXHOJOTUYECKOTO MPOLIECCA C COAEPKAHUEM NTEPEXOOB.

I[Ipumep BoinoHenusi 3aganus 1.2 (Bapuant Ne 0).

[To Ilpun. 1 HaxoauM 3HAYCHHSI BEPXHUX U HIDKHUX OTKJIOHCHUU Ha BCE pas-
MepBHI 10 3a7aHuo0. Pe3ynbrar nepeBoia OyKBEHHOTO 0003HAUCHHS TOMYCKOB B IH(]-
pOBBIE 3HAYCHHS MTPUBEACH B Ta0II. 1.5.

[TocTpoum oneparmoHHbIi 3cku3 (onepamuu 05) (puc. 1.2, 8).

P

1 4]

&
el
s |

*

5
* &
"‘

o%e?

+*

N\

S Q‘o 5

W, \ 7
XXRRRHXRRHR
(=) .““F‘?‘; "‘3 “‘t ¢.‘: ‘l‘
5
SCINSCHOSLHRS

o

>

A
B
I
I
I
I
|
I
o)

%

-
!
(%

e
MRS A R B

LA

-
oy
»,

-
v,

XIS
a0 %0200 %%
o20%e % e e e te %"
S eSS SG55CS

%

2x45°
4 mecTa

NN
\

'

My

%

k

K

C

\

\
Puc. 1.2. Conepxanue ornepanuu:

a — oOpabaTeiBaeMas JeTallb; 6 — MITY4YHAas 3aT0TOBKA; @ — 00pabaThiBaeMble OBEPXHOCTH C
MIEPBOT0 YCTAHOBA; 2 — 00pabaThIBaeMbIC IOBEPXHOCTH CO BTOPOT'O YCTAHORBA;
1 — 10— nocnenoBaTenbHOCTh 0OPAOOTKH MOBEPXHOCTEH



NuauBuayaibHble BAPHAHTHI IHS BbINIOJIHeHUsI 3a1anust 1.2

Tabauma 1.4

Pasmepsl Pa3mepsnl neranu

3aroTOBKU A B K C 0

% ﬁ = g >§ s g >§ = g >§ = g )E = g
w2 s | g EE) s | 4| EE| s | & | EE| 5| & |EE| oz | 4

Rl 2R 2 22| E 2R 2 22| £
0 62js15 | 90hl5 87 dil 20 10 HI11 20 16 bl2 20 58 jsl2 20 80 cll 20
1 80js14 | 95hl4 92 cll 20| 12 HI12 20 10 hl0 20 78 jsl4 20 86 dll 20
2 70js16 | 80hl6 77 dil 20 11 HI13 20 12 dil1 20 67 jsl6 20 70 bl1 20
3 80js15 | 90hl5 86 bl1 20 13 H12 | 20 14 hl2 20 77 jsl4 20 46 h10 20
4 74js13 | 92hl6 90 al0 20 12 HI15 20 12 di1 20 72 jsls 20 86 bl1 20
5 72js15 85hl5 83 bl2 20 12 HI13 20 11 bl2 20 70 jslé 20 76 di1 20
6 70js14 | 90hl4 88 h10 20 10 HI5 20 10 di1 20 68 jsl4 20 80 dil 20
7 78js16 | 94hl5 91 dil 20 12 H14 | 20 14 bl2 20 75 jsls 20 86 dil 20
8 725513 90hI3 87 dil 20 11 H14 | 20 12 h13 20 70 jsl4 20 78 al0 20
9 705s14 | 88hl5 86 cll 20 10 HI5 20 10 dll 20 67 Jsl12 20 78 bll 20
10 72815 | 92hl15 90 bl2 20 11 H14 | 20 11 bl2 20 70 jsl5 20 86 bll 20
11 76js15 | 100h15 96 h10 20 20 H14 | 20 15 dl1 20 70 jsl4 20 85 dll 20
12 82js14 | 90hl15 84 h10 20 10 HI13 20 14 h13 20 78 Jsl2 20 76 h10 20
13 106js15| 102h16 98 dll 20 12 HI15 20 15 di1 20 102 | jsl4 20 78 bl1 20
14 100js15| 96h15 92 dil 20 11 H14 | 20 20 bl2 20 96 js13 20 68 dll 20
15 86js16 | 98h15 94 cll 20 10 H14 | 20 12 dil 20 82 jsl5 20 80 dll 20




Ananu3upys deprex 3arotoBku (cMm. puc. 1.2, 0), omnepairioHHbIE 3CKHU3BI (CM.
puc. 1.2, 6, 2) 1 Tabx. 1.4, T1ie yka3aHbl Bce TpeOyeMble MapaMeTpbl 00padaThIBaéMbIX
IIOBEPXHOCTEH, ONpeeIsieM, YTO 3aroTOBKY Jiyullle 00pabaTbiBaTh Ha 3apaHee Haja-
KEHHOM TOKapHO-PEBOJIBBEPHOM CTaHKE B OJHY TOKapHYIO OINEpAlMI0, HO 3a JIBa
yCTaHOBA, 0a3upys €€ B TPEXKyJauKOBOM narpone. Onepanus O0yJaeT CoCTOsITh U3 Je-
BATU MPOCTBHIX NepexoqoB. OIMH U3 BO3MOXKHBIX BapHAHTOB IOCIEIOBATEILHOCTH
BBITNOJIHEHUS [1EPEXO/I0B IIPECTaBIEH B Ta0. 1.6.

[Tpu coBmemennn 06pabOTKN HEKOTOPBIX MOBEPXHOCTEH, T. €. MPU UCIIOIB30-
BaHWU 0oJiee CIIOKHBIX MEPEXO0B, KOJIMYECTBO MEPEXOJOB YMEHBUIUTCS, HO 3TO
YCIIOKHUT HaNAJIKy U MOJAHAIAJKY ONEpPaLUH.

Tabmuua 1.5
Pe3yabTaTr nepeBoaa 0yKBeHHbIX 0003HAUYEHH 10NMYCKOB B HU(poBbIe
Ob6o3nauenne | HommuanpHOE Bbyksennoe 3HaueHus Pa3zmep c
. 3HaueHUs
pa3mepa Ha pHC. 3HAYCHHUE OGo3HaueHne | OTKJIOHEHUH, T TOHCIILEL. MM G poBLIM
1.1 pasmepa, MM JTOTTycKa MKM ’ JTOTTyCKOM
M 62 jsIs +600 +0,6 62 +0,6
E 90 h15 -1400 -14 90.1.4
-120 -0,12 —0.12
A 87 dil 340 0,34 872034
+
b 10 HI11 20 0,090 90+0:09
0 0
-150 -0,15 —0415
K 16 b12 330 033 30Zg33
C 58 jsi2 +150 +0,15 58 +0,15
-150 -0,15 —0415
O 80 cll 340 0,34 80 032
Tab6muna 1.6
ITpouecc 06padoTKK 3aroToBKH 10 3aaanuio 1.2 (Bapuant Ne 0)
Howmep Howmep Copieprkanue oneparyy in nepexoaa Bun nepexona
orepanun nepexoga
05 ToxkapHas
1 Y CTaHOBHTH U 3aKPENUTh 3arOTOBKY BcenomorarenbHbli
2 [Toapesats Toper 3 OcHOBHOM
3 TounTh NOBEPXHOCTH / HA JUIMHY 25 MM OcHoBHOM
VYceranos | 4 Cepauth otBepctue /0 OcHoBHOM
5 Touuts ¢acky 2 OcHoBHOM
6 Tounts ¢acky 4 OcHoBHOM
7 ITepeycTaHOBUTH 3aTOTOBKY BcnomorarenbHbIN
8 [Toapesats Topen § OcHOBHOI
TounTh MOBEPXHOCTH 6 C 0Opa3oBaHUEM .
9 OcHoBHOI
VeTatos 2 IIOBEPXHOCTU J
10 Touuts dacky 7 OcHOBHOI
11 Tounts acky 8§ OcHoBHOM
12 CHATb eTalb BcnomorarenbHbIi
10 KoHTtponbHas




PABOTA Ne 2
MN3YYEHUE CTPYKTYPbBI TEXHOJIOI'HYECKOI'O ITPOLECCA

Heap padoThl — NPaKTUYECKOE 3aKPEIJICHUE 3HAHUM M0 CTPYKTYpE TEXHOJIO-
TMYECKOI0 MpOIecca, MOHATUSAM M ONPEACNICHUSIM €ro 3JEMEHTOB; MpUOOpETeHHE
HaBBIKOB U YMEHUH B (POPMHPOBAHUM CTPYKTYPhI TEXHOJIOTHYECKOIO MPOIIECCa U3ro-
TOBJICHUS J€TaJIel MAlIMHOCTPOECHHS.

[TpakTrueckast paboTa COCTOUT U3 JIBYX yacTeil. B mepBoil yacTtu CTyIEHT 1o
CBOEMY BAapUaHTy 3aJlaHHs BBINOJHAET pPalOTHl, aHAJOTUYHO PACCMOTPEHHOMY B
MeToandeckoM nocodun npumepy (BapuanT Ne 0). Bo BTOpoi CTYJEHT MO CBOEMY
BapHUaHTY 3aJJaHUsl CAMOCTOSATEIBHO BBIIOJIHSET BCE pabOTHI COIIACHO 3aaHHUIO.

OTtu4er N0 NpaKkTHYECKoil padore J0JIKEH COAEPKATH:

o BBIICJICHHBIC Ha MpUJIaraéMOM YepTEKe OCHOBHBIC ONEpallMd MEXaHUYCCKOM
00paboTKH;

o Ha3BaHUE TIEPEXO0JI0B, IIPOXOJI0B, YCTAHOBOB, IMO3MIIMH JIJIs KaXKI0H OIepaIuu;
o oIepari ¢ MaKCUMaJIbHO BO3MOYKHOM CTEHEeHBbIO auddepeHIumanmm, Kormaa
KasKy1ast OTiepariyist IPEeIeIbHO TPOCTA, TaK KaK COCTOMT M3 OJTHOTO-JIBYX IPOCTHIX TIEPEXO0JIOB;
o OJIHY OIepaIfio ¢ MAKCUMAJIBHO BO3MOXHOMW CTEIIEHBIO KOHIICHTPAIIMH, KOTIa

COBMENIAIOT Pl EPEX0JI0B, YTO MO3BOJISET 00pabaThIBaTh OJHOBPEMEHHO HECKOJIb-
KO IIOBEPXHOCTEM.

Ilepsasa uwacmo 3a0anusn:

o U3YYUTh pabounii ueptex aetanu (puc. 2.1, a u tabdn. 2.1) no ceoemy BapuaH-
Ty 3a/IaHUS;

o OTIPEAETUTH BO3MOXKHBIE METOIbI 00pAaOOTKN MOBEPXHOCTEH IETaNH;

. N0 KaXXJO0M MOBEPXHOCTH HAa3HAUUTH NPOCTEHINE omepainuu, COCTOALIUE M3

OJTHOTO-JIBYX MEPEX0JI0B MEXAaHNUECKOIM 00padoTKH (Tad. 2.2);
COCTaBUTh OTIEPAIIMIO C BHICOKOM CTEMEHbIO KOHIIEHTPAIIUH, COCTOSIIYIO U3 HECKOJIb-
KHX TIEPEXO0I0B, MPOXOIOB, MO3UINN M YCTAHOBOK.

Bmopasa wacms 3a0anun:

o BBIJICJIUTH T10 TIPUJIAaraeMoMy K 3aJIaHHI0 YyepTexy netanu (puc. 2.1, 6 utadm. 2.2)
OCHOBHBIE OTIEpaIi MEXaHUIECKON 00paboTKY;

o 0 KQKJIOW OTIepaIlii Ha3BaTh NIEPEXOIbI, IPOXObI, YCTAHOBBI, TIO3HIIHM;

o MOKa3aTh OTIEPaIliU ¢ MAaKCHUMAaJILHO BO3MOXHOU CcTeNeHbIo muddepeHIranmm,

KOTJa KaK/1asi Olepanus NpeAebHO MPOCTa, TaK KaK COCTOUT U3 OJHOTO-ABYX IPO-
CTBIX IEPEXO0B;

o MOKa3aTh OJHY OMNEPALUI0 ¢ MAKCUMAIIbHO BO3MOKHOM CTENEHBIO KOHIIEHTPA-
IIM1, KOTJIa COBMEIIAIOT PAJT TIEPEXOA0B JUIsI OAHOBPEMEHHONW 00paObOTKH HECKOJBKO
IMOBEPXHOCTEN;

o BBIICIUTH BCTIOMOTaTeNIbHBIE TIEPEXOAbI TPH 00pabOTKE JeTaw;



o II0Ka3aTh OJHY ONEPALUI0 ¢ MAKCUMAJIbHO BO3MOKHOW CTEIEHBbIO KOHLIEHTpPA-
IIUU, KOTJ]Ja COBMEIAIOT PsiJl MEPEX0I0B AJii OHOBPEMEHHOW 00pabOTKH HECKOJIBKO
ITOBEPXHOCTEN;

L] BBIJACJIMTH BCIIOMOTI'aTCIIBHBIC HepeXO,Z[BI HpH O6pa6OTK€ ACTaJIn.
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Puc. 2.1. Ucxoanas uHGopManus s BBIOTHEHUS TPAKTUIECKOi paboThr Ne 2:
a — nepBas JieTaib; 6 — BTOpas JeTajb

KOHTPOJIBHBIE BOITPOCBI:

HazoBuTte CTpyKTYypy TEXHOIOTHYECKOTO MpoIiecca MEXaHUIECKOM 00pabOTKH.
UTo Ha3bIBalOT OCHOBHOM OMEpaleil TEXHOJIOTHUECKOro mpoiecca?

Uto Ha3bIBAIOT BCIIOMOTATEIBHOM onepanuen TEXHOJIOTHYECKOoro npoiecca?
UTO Ha3bIBaIOT OCHOBHBIM MEPEX010M?

UTO Ha3bIBaIOT BCIOMOTATEIbHBIM NIEPEX010M?

Uto Ha3BIBAIOT yCTAHOBOM?

OO0BsicHUTE CYIIHOCTH BBITIOJIHEHUSI OTIEpAllUM B IBa YCTaHOBA.

Uem oTinyaeTcs NpOCTOM Mepexo1 OT CIOXKHOTO nepexoa?

Kakas omepaiusi TEXHOJIOTMUECKOTO Mpollecca cuuTaeTcs ocHOBHOM? Kakoii
Mepexo] TEXHOJIOTUYECKON ONepallui CYUTAETCS OCHOBHBIM?

RN R W=



Tabnuna 2.1
NuauBnayaibHble BADMAHTHI JIJIsl BBINOJHEHUS MePBOii YaCTH NMPAKTHYeCKO# padoThl Ne 2

[Tokazarenu Bapuant

JeTanu 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

OA, mm 98c9 | 100d9 | 1109 | 9019 | 100d9 | 9019 | 110d9 | 1009 | 95d9 | 110d9 | 100d9 | 90e9 | 110e9 | 100e9 | 95¢9 | 110e9

OB, mm | 78js9 | 80js9 | 82js9 | 60js9 | 80js9 | 70js9 | 90js9 | 80js9 | 75is9 | 90js9 | 80js9 | 60js9 | 95js9 | 80is9 | 75js9 | 85 js9

UB, MM 50 52 54 45 50 48 55 50 48 50 50 50 65 54 61 56

Or, mm 40H9 | 42H9 | 44H9 | 35H9 | 40H9 | 38H9 | 45H9 | 40H9 | 38H9 | 40H9 | 40H9 | 40H9 | 45H9 | 40H9 | 38H9 | 45H9

O, MM 60d9 | 62d9 | 64d9 | 55d9 | 60d9 | 58d9 | 65d9 | 60d9 | 58d9 | 60d9 | 60d9 | 55d9 | 60d9 | 58d9 | 65d9 | 60d9

OM, MM 10H9 | 12H9 | 14H9 | 10H9 | 10H9 | 8H9 | 12H9 | 10H9 | 8H9 | 12H9 | 10H9 | 8H9 | 10H9 | 12H9 | 6 H9 | 10 H9

E, Mm 55 70 53 55 65 57 73 46 55 63 49 57 73 46 55 63
X, mm 70 90 70 70 90 80 90 70 80 90 70 70 90 70 70 90
JI, MM 10 15 12 10 20 18 22 19 20 22 16 10 15 20 22 30
K, Mm. 5 4 3 6 8 4 3 6 8 6 4 3 6 8 6 4

[Mpumedanue. Dcku3 Ooree CI0XKHON (KOHIICHTPUPOBAHHOW) TOKAPHOM OIIEPaIliH, COCTOSIIEH U3 CEMH OCHOBHBIX ITEPEX0JIOB, MPENICTABIICH B Ta0II. 2.3.



Tabmnuma 2.2
HNnmmBriyaibHbIe BApHAHTHI Is1 BLINOJIHEHHSI BTOPOi YACTH NPAKTHYECKOi padoThI No 2

Bapnant
TlokazaTenn P

AcTaln 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 A MM 30h9 | 35h9 | 40h9 | 36h9 | 32h9 | 309 | 3219 | 30f9 | 289 | 32h10 | 38h10 | 42f9 | 40h9 | 349 | 3619

O b, Mm 25 30 34 30 28 24 26 24 22 28 28 32 30 24 26
0 B, Mmm 70 80 80 75 75 72 80 76 78 78 70 74 80 80 80
0T, mm 35 40 45 42 39 36 38 38 36 40 42 50 45 40 50

O M, mm 8H9 | 10H9 | 12H9 | 10H9 | 9H9 8HY9 | 12H9 | 10H9 | 12H9 | 8H9 6H9 6H9 8H9 8HY9 | 10H9

Pa3zmep XK, mm 8 12 14 10 14 18 22 20 12 12 18 22 20 12 12

Pa3smep 3, MM 25 30 32 28 36 40 42 34 30 28 40 44 38 42 50

Pasmep U, mm 12 18 19 15 19 23 27 25 17 17 10 14 15 10 8

Pasmep E, mm 20 26 28 24 32 36 38 30 26 24 30 40 30 36 45

@O,mMv | 50js14 | 65is9 | 60jsl4 | 55isl4 | 52is9 | 50js14 | 60jsl4 | 56is9 | S4jsl4 | 50jsl4 | 50jsl4 | S4jsl4 | 60js9 | 60js14 | 60jsl4

Yucno K
OTBEPCTHI




Tabauua 2.3

Pe3ysabTarhl BbINOJHEHUS EPBOIi YACTH MPAKTHYECKOM
padorsl Nel.1 (BapuanTt Ne 0)

Howmep
Y HAUMEHOBAHUE OnepanoOHHBIA ICKU3 ConeprkaHnue nepexoioB
orepanuu
OcHosHoe 3a0anue
:! : Y CTaHOBUTH 3aIOTOBKY.
I:> [Toxpesats TOpel Ha
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PABOTA Ne 3
OIIPEJAEJIEHUE BEJIMYUHLI TPUITYCKOB

KpaTkue TeopeTuyeckue cBeIeHUsI

3aroroBka — 3TO MpeaMET MPOU3BOACTBA, (GopMa KOTOPOTO MPUOIMKEHA K
dbopme aetanu, U3 KOTOPOTO M3TOTOBIISIIOT JETalb WJIM HEPa3beMHYIO COOPOUYHYIO
SAVHUITY TTyTeM U3MEHEHUs (OPMBI M MEPOXOBATOCTH MTOBEPXHOCTEH, UX Pa3MEPOB,
a TakXe CBOMCTB Matepuaia. [I[puHsITO cunTaTh, 4TO HA THOOYIO ONEpaIMIO MTOCTyNa-
€T 3aroTOBKA, a BRIXOJUT C ONEPAINU JACTab.

Konduryparus 3arotoBku 00yciioBieHa KOHCTPYKIIMEH JETaIH, €€ pa3MepaMu,
MaTEpHUaJIOM M yCIOBHUSAMHU PabOTHI IETAIM B TOTOBOM M3JCIUH, T. €. BCEMH BUIAMHU
Harpy3oK, BO3JICUCTBYIOIINX Ha JI€TaJlb BO BPEMsI SKCILUTyaTallid TOTOBOTO U3/IEIHSI.

Hcxoonasa 3a20moeka — 310 3aroTOBKA, MOCTYIAOMIAs HA MEPBYIO OMEPALUIO
TEXHOJOTUYECKOT0 MpoIiecca.

Ilpunyck — 310 cnoil MaTtepuaia 3aroTOBKU, YJalIsieMblil B MpoIlecce ee Mexa-
HUYECKON 00pabOTKU ISl MOJydYeHUsl TpeOyeMol TOYHOCTH U MapaMeTpoB MOBEPX-
HOCTHOTO CJIOSl TOTOBOM JI€TaH.

Ilpomesrtcymounwtit npunyck — 3T0 CJIOM Marepualia, CHUIMAeMbIi IIPU BBINOJI-
HEHUHU OJIHOTO TEXHOJIOTUYECKOro rnepexo/ia. Ero onpenensior kak pa3HOCTh pa3mepa
MMOBEPXHOCTHU 3arOTOBKH, MOJYYEHHOTO Ha MPEAbIIYLICH ONEpalud, U pa3Mepa d3TOU
e TIOBEPXHOCTH JI€TajH, MOJYyYEHHOTO IPH BBIMOJHECHUH JTaHHOTO Iepexoja IIo
00paboTKe MOBEPXHOCTU 3aTOTOBKHU B OJIHOM Omeparinu.

Onepayuonnulii npunyck — 3TO TOJILMHA CJIOS MaTepHalia, CHUMAaeMOIO C
KOHKPETHOM MOBEPXHOCTH 3arOTOBKHU B OJIHOM omepanuu. Beanuunna zyp onepanuoHHO-
ro MPHUITYCKa 3aBUCUT OT CIEAYIOIIUX MapaMeTPOB: BHICOTAa HEPOBHOCTEH Rz MOBepX-
HOCTH (IIIEPOXOBATOCTH), OOPA30BABIIMXCS HA MPEIBIAYIICH Onepanuu; rryouHa /iy
ne(EKTHOTO CII0s IOBEPXHOCTH 3ar0TOBKH; IOMYCK 1 Ha OTEPAIMOHHBIN pa3Mep | Jp.

OneparoHHbIE TIPUITYCKH OTNPEACIISIOT PacuyeTHO-AaHAIIMTUYECKUM WUITU OTIBIT-
HO-CTaTUCTUYECKUM METOJIOM.

Oowuiit npunyck — 3TO CyMMa BCEX IMPOMEXKYTOUHBIX MPHUIIYCKOB MO BCEMY
TEXHOJIOTHYECKOMY MapIIPYTy MEXaHUYECKON 00pabOTKM KOHKPETHOM MOBEPXHOCTH
3aroToBku. OOMUN MPUITYCK JIJIST KaXKIOW MOBEPXHOCTU 3arOTOBKM MOXKHO OTIpe/ie-
JUTh B BUJIE PA3HOCTH pa3Mepa ITOW MOBEPXHOCTH 3arOTOBKH M pa3Mmepa dTOU Ke
MMOBEPXHOCTH TOTOBOM JETaIIH.

PacueTHO-aHAMTUYECKUN METOT ONIPEACIICHUS TIPUITYCKOB JaeT BO3MOYKHOCTh
pu 00paboOTKe MOBEPXHOCTEH BpaICHHUS ONPEACISITh MPUITYCK JTUOO Ha JUAMETP,
160 Ha paguyc (Ha CTOpoHy). B 00111eM ciiyuyae BelMurHa IPUITYCKa Ha TUaMETP

z0=2[Rz + hy+ T, (3.1)
rie Rz — BbICOTa HEPOBHOCTEHM MOBEPXHOCTH (IIEPOXOBATOCTH), 0OPA30BABIINUXCS HA
MpeabIayIel onepanuu; i, — rimyonHa 1eeKTHOTO Cosi TOBEPXHOCTH 3arOTOBKH; '
— JIOMYCK Ha OTIEPAIIMOHHBIN pa3mep.

[Tpu 06paboTKe MI0CKOM MOBEPXHOCTH (OTHOCTOPOHHSIS 00pabOTKa) MPUITYCK

3a/1aeTcsa Ha CTOpoHy. B o01iem cirydyae BemrMunHa MPUITYCKa HA CTOPOHY
Zo=Rz+h,+ T (3.2)



OOmuit mpUNycKk Ha MEXaHUYECKYI0 OOpabOTKy OMNpeAesnsieTcsi CpaBHEHUEM
pa3MepoB MTOBEPXHOCTEN 3arOTOBKU U COOTBETCTBYIOLMX ITOBEPXHOCTEN JETAIH.

Jl1 HapyKHOW OBEPXHOCTH BpatieHus (puc. 3.1) oOmuii npumyck Ha [amerp

2 Zobm.d — d() — dﬂ, (33)
rnie do— HapyXHbIH JUaMETp 3arOTOBKU; dy — HAPYKHBIM JUaMETp AETaju.

J171st BHYTpeHHel MOBEpXHOCTH BpartieHusI (pyc. 3.1, 6) oOIIuii PHUITYCK Ha THAMETP

2Zo6u1.D = DA — Do, (34)
rae Da — BHYTPEHHUN TUaMeTp aeTanu; [y —BHYTPEHHNN IUaMETP 3ar0TOBKH.

JLnst mitockoi noBepxXHOCTH (puc. 1.4, ¢) oOmuii mpumyck

Zo6LuL:LO_LA ) (35)
riae Lo — pa3mep 3aroToBKH; L — pa3Mep AeTallH.

[Tocne TOoro Kak ONMpeAeNuIN MPOMEXYTOUHBIE MPUITYCKH AJIST KaXXA0TrO Tepe-
X0/1a, OTPEACIISAIOT MPOMEKYTOUHBIE pa3Mephbl 3ar0OTOBKH, YTO MO3BOJIAET MO100paTh
PEXYIINHA U MEPUTETbHBIA HHCTPYMEHT.

ONBITHO-CTATUCTUUECKUN METO]I OIpENEIeHHsI IPUITYCKOB JaeT BO3MOXXHOCTh
OTIpEAEIATh NPUITYCKU Ha MEePEeXO/ibl, BEIMUYNHA KOTOPBIX BO MHOI'OM OINpPEAEIIAETCS
METOJIOM 00pabOTKM MOBEPXHOCTU 3aroTOBKMU U ee pa3Mmepamu. [Ipu atom merone
HCIOJIB3YIOT TaOJHUIIbI U3 HOPMATUBHO-CIIPABOYHBIX UCTOYHHUKOB.

3aganmue 3.1

Hetanb — Bai (puc. 3.2, @) U3rOTOBJSIOT B YCIOBUSAX MEIKOCEPUNHOIO MTPOU3-
BOJICTBA U3 TOpsYEKaTaHOM 3aroToBku (puc. 3.2, 6). Hanbonbiiyio no nuaMerpy cry-
MeHb Baja o0pabaThIBalOT B JIBa mepexona. Tpedyercsa Mo OJHOMY M3 BapHAHTOB
3ananus (Tadu. 3.1) ycTaHOBUTH OOIIMIA IPUITYCK, IPOMEKYTOUHBIE MPUITYCKU HA 00a
nepexoja MeXaHW4YecKol 0OpaOOTKM HauWOOJBILIErOo JAMAMETpA JI€Tajad; PacCUUTATh
IPOMEXYTOUHBIM pa3Mep Iociie MEPBOTO IMepexofa W BBINOJHUTH OINEpalMOHHBIE
ACKMU3BI HA 00a mepexoia.

a o e

Puc. 3.1. Cxema pacroyiosxeHus IPUITYCKOB HA MEXaHUUYECKYI0 00paboTKYy:
a — 1715 Hapy>KHOM IWIMHAPUYECKOMN MOBEPXHOCTHU; 6 — JJI1 BHYTpEHHEN
LUJIUHAPUYECKON ITIOBEPXHOCTH; 6 — JIs IIJIOCKOM IIOBEPXHOCTH



OT1ueT 10 3aJaHUIO J0JI2KEH CoaepKaTh:

o ACKU3BI JIETAIH U 3aTOTOBKH;
o OTepallMOHHBIE ICKU3BI;
o pacueTHbie (HOPMYIIBI C pe3yJIbTaTaMH pacyera.

IIpumep BhInoiHeHus 3aganus 3.1(Bapuant Ne ()

[To dopmyne (3.3) ¢ yuerom 3aganus (cM. Bapuant Ne 0, Tabn. 3.1) naiigem

OOIIMI MPUITYCK HA MEXaHUUYECKYI0 00pabO0TKy HanOOJbIIero JuamMmeTpa:
2Zosma = do—da =110 — 100 =10 mm.

[IpoMekyTOUHBIN TPUITYCK HA JUAMETpP MPH YUCTOBOM TOUYEHUU HaWJEM IO

tabm. [Tpunox.4:
2Zra6n = 2,0 MM.

JI1si MEITKOCEpUITHOTO TPOM3BOICTBA MPHUITYCK CIEIYET YBEIUYUTH, ISl YETO

BBOAMTCS KOd(ppuuuent K = 1,3, Torga
2Zpaca = 2Zraon' K = 2,0:1,3 = 2,6 MM.
[Ipunyck Ha AMaMeTp MPU YEPHOBOM TOUYCHUH MOKHO OTPEICIUTh PACUETOM:
221 = 2Zo6w. — 2Zpaca = 10 = 2,6 = 7,4 MMm.

Huametp d; mociie 4epHOBOrO Tpoxojaa (puc. 3.2, g) onpenensiercss UCXOoAs U3

MaKCUMaJIbHOTO JUaMETpa AETaIN U NPUILYCKA 2Zp,cq HA YUCTOBOE TOUEHHUE!
d\ = dmax T 2Zpaca = 100 + 2,6 = 102,6 MM™.
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2102,6h12 Rz 40 @ 100,210 Ra 6,2

Puc. 3.2. Cxema 06paboTKu HanOOIBIIEH O TUaMeTpy CTYIEHHU BaJa:
a — BaJl; O — 3ar0TOBKA; 8 — 00TAYMBaHNUE YEPHOBOE; 2 — 00TAYMBAHHUE YHUCTOBOE



Tounocth momydaroT mo kBamutety Al2, 1. e. 102,6h12, a mepoxoBaTocTb
MIOBEPXHOCTHU JJIsi 4epHOBOro toueHus: Rz 40. OnepannoHHbIE 3CKU3bI YEPHOBOTO U
YHCTOBOTO TOYEHHUS NPEACTaBICHbI HA pucC. 3.2, 6, 2, a pa3Mepbl JIeTalld COOTBET-

CTBYIOT 3aJ1aHHBIM.
Tabmuma 3.1

Bapuanrts! pas 3aganus 3.1

Bapuant I[HaMeZ,I: ’ ﬁLOTOBKH ﬂef[aiiM;;pMM Jnunaa 3aroToBKU L, MM Ra, Mxm
0 110 100 400 6,2
1 100 92 300 3,2
2 140 130 320 6,2
3 180 168 340 3,2
4 200 186 300 3,2
5 120 112 350 6,2
6 180 168 310 6,2
7 130 120 390 3,2
8 150 138 400 6,2
9 110 102 300 3,2
10 140 129 350 3,2
11 130 118 250 6,2
12 100 84 340 6,2
13 125 115 280 3,2
14 150 148 315 6,2
15 160 156 420 3,2

3ananme 3.2

[To ogHOMY M3 BapuaHTOB 3ajanus (Tabu. 3.2) onpeneauTh C MOMOIILIO Tao-
JIUI] OTIEPAIIMOHHBIE TIPUITYCKH, PACCUUTATh OTICPAIIMOHHBIC Pa3Mephl I BCEX Tepe-
XO0JIOB M3TOTOBJICHUS JieTaid — Baja (puc. 3.3, a) u3 nokoBku (puc. 3.3, 6), Kotopas
nponuia Gpe3epHO-IIEHTPOBAIBHYIO ONEPAITUIO; BHITTOJIHATH ONEPAIIMOHHBIC ICKU3HI.

Otuer nmo 3aJaHUI0 JO0JI2KCH COAECPKATDH:
L OCKHU3BI ACTAJIN U 3aIrOTOBKH,

o OMEPAIIMOHHBIE CKU3BI,
o pacueTHbie (POPMYIIBI C pe3ybTaTaMH pacyeTa.
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Puc. 3.3. Cxema 00paboTKu Bana:
a — J1eTajb; O — pacToJIoKEHUE MPUITycKa Ha 00paboTKy; 6 — 00TauMBaHUE; 2 — NUIH(POBAHHE

IIpuMmep BoInoIHeHNs 3aganus 3.2 (Bapuant Ne ()

Ucnonb3ys Ilpunokenne 2, MOCIENOBATEILHOCTh OOPaOOTKH 3aroTOBKH,
YCTAaHOBJICHHOW B PUQIICHBIX IEHTPAaX, MOXKHO MPEICTaBUTh CICAYIOIMIUM 00pa3oM
(Tabm. 3.3).

Jns nuamerpa B oOmumii npumyck Ha TUaMeTp JJjIsi MEXaHUYeCKou 00paboTKu
Haiiem no popmyse (3.3):

2Zoom =do—dg =96 —90 = 6 MMm.
C ydyeTom mociie10BaTeIbHOCTH 00padoTKu (cM. Tad. 3.3) umeeM

2206n1d = 221 + 222 + 223 + 224, (36)
rac 221 — INPUITYCK Ha JUAMCTP AJId YCPHOBOI'O TOUCHUAI, 2Zz — IIPHUITYCK Ha JUaAMCTP
JJIA YHUCTOBOI'O TOYCHMA, 223 — HPHUIIYCK Ha AUaMCTp i1 HOPCABAPUTCIIBHOI'O

numdoBanus; 27, — TPUITYCK HA TUAMETP JJI YUCTOBOTO NMITH(OBAHMUS.

[To IIpunoxxenuto 4 HAXOAWUM, YTO ONEPALUMOHHBIN MPUITYCK HA JUAMETP MpH
numdosanuu paseH 0,6 mM. Pacnipenensiem ero Ha numdoBaHue IpeIBapUTEIHLHOE U
yucTOBOE (mMpuMepHO B oTHOmeHWH 3:lumu 2:1) m momyuaem 273 = 0,4 wmwm,
a2/,=0,2 Mm.

[To ITpunoxxennto 4 HaXOAUM, YTO MPUITYCK HA YHUCTOBOE ToueHUe 27, = 2,0 MM,
TOTJIa MPUITYCK Ha YEPHOBOE TOUCHUE:

27, =2Z06ma — 222 — 273274 =6-2,0-0,4-0,2=3,4 Mmm



Tab6muna 3.2
BapuanTsl quis 3aganus 3.2

Jertanb 3aroroBka
OB OA oM
i e 2 EE
£ 2 2
Bapuant e = é = = é ~ 2 ol é
5 s S Ra, 5 g o) Ra, < 5 g o) Rz,
T 2 o) T 9 T Z T Q T
g 2 Z MKM S 2 Z MKM =] S 2 Z MKM
e | F g8 | F N 3R | F
an T an
0 90 8 2.5 42 9 2,5 | 350 96 dl5s | 250
1 80 z8 2.5 64 d9 2,5 | 300 88 Js15 | 250
2 66 x8 2,5 56 d9 2.5 | 380 72 jsl4 | 250
3 86 u8 2,5 50 x8 2,5 | 320 94 jslé | 250
4 76 h8 2,5 48 u8 2,5 | 370 82 jsI5 250
5 68 s8 2,5 44 8 2,5 | 340 76 jsi3 250
6 80 d9 2,5 64 z8 2,5 | 390 88 jsI5 250
7 94 d9 2,5 60 x8 2,5 | 360 100 jsl4 | 250
8 78 x8 2,5 56 u8 2,5 | 320 84 jsl6 | 250
9 82 u8 2,5 62 h7 2,5 | 380 90 jsi3 250
10 64 z8 2,5 46 s8 2,5 | 340 72 jsl4 | 250
11 82 d9 2,5 40 ng 2,5 | 300 90 jsI5 250
12 85 d9 2,5 42 k7 2,5 | 310 95 jsl4 | 250
13 100 x8 2,5 50 u8 2,5 | 320 110 jslé | 250
14 96 u8 2,5 45 h8 2,5 | 280 105 jsi3 250
15 72 z8 2,5 36 m7 2,5 | 240 80 jsl4 | 250

C yuyeToM paHee MPOBEICHHBIX PACUYETOB HAXOAUM Pa3MeEpPhL, KOTOPHIE CIEAYET
MOJIYYUTh MOCIIE KaXkA0T0 Mepexo/ia.

[Tocse 4epHOBOTO TOUEHHUS CIEAYET MOTYUUTh pa3Mep

B =By—2Z, =96 — 3,4 =92,6hl4. ( By — pa3smep 3aroroBku — OM).
[Tocne YMCTOBOTO TOUEHUS CIAEAYET MOJYUUTh Pa3Mep
B,=B,—-22,=92,6 -2,0=90,6A12.
[Tocne nmpeaBapuTENIbHOTO NUTM(POBAHUS CIEYET MOTYUYUTh pa3Mep
B3 = B2 - 223 = 90,6 - 0,4 = 90,2ﬂ0
[Tocne ynctoBoro nuMdOBaHUS CIEAYET MOTYIUThH pa3Mep
Bs=B3—-27,=90,2-0,2 =90/9.
Jlnsa nuamerpa A arOpuT™ JA€HUCTBUN aHAIIOTUYEH NPEAbIAYIIEMY.
OOmmii PUITYCK Ha IUaMET) JIsi MEXaHUIeCKoi 00paboTku Haiiem o opmysie (3.3):
2Zo6ma = do — da = 96 — 44 = 52 mm.
C yderoM nocienoBaTeabHOCTH 00paboTKu (cM. Tadm. 1.12) umeem:
2206md =2/1+ 222 + 2Z3 + 2Z4, (37)

rjae 2Z; — NpUIyCK Ha AWaMeETp Il YePHOBOTO TOUCHHUS; 272, — IPUIMYCK HA JUAMETP
JUISL YACTOBOTO TOYEHUS, 273 — NPUINYCK Ha JUAMETP JUIS MPEIBapUTEIHHOTO
numdoBanus; 27, — IPUIMYCK HA TUAMETP JJI YUCTOBOTO IMITHU()OBAHMUS.



[To ITpunoxeHuto 4 HaXOAUM, YTO ONEPALMOHHBIN MPUITYCK HA JUAMETP IpPH
nutndosanuu pasex 0,5 mm. PacnipesenseM ero Ha nundoBaHue NPeBAPUTENBHOE U
qucToBoe (MpuMepHO B oTHOmIeHUH 3:1) 1 monyyaem 273 = 0,4 mMm, a 274 = 0,1 mm.

ITo Ilpunoxennto 4 npunyck Ha YUCTOBOe ToueHue 27, = 1,5 mm. Toraa npu-
IyCK Ha YEPHOBOE TOUCHUE
27y =2Z06md — 22> —223—-274,==52-1,5-0,4-0,1 =50 mm.

be3ycnoBHO, Takoi OOJBIION MPUITYCK HAa YEPHOBOE TOUYEHHE MPHUACTCS CHU-
MaTh 332 HECKOJIBKO MPOXOJ0B B 3aBHCHMOCTH OT >KECTKOCTH 3aroToBku. C ydeTom
IPOBEJCHHBIX pPaHEe pacyeTOB HAXOAUM pa3Mephbl, KOTOPBIE CIEAYET IOIYYUTH
IIOCJIE KAXKJI0T0 Mepexoaa.

[Iocne 4epHOBOrO TOYEHHMS CIEAYET MOJTYUYUTh pa3Mep

A1:M0—221 :96—52:44f14

[Tociie 4nCcTOBOrO TOUEHUS CIIELYET MOIYYNUTh Pa3Mep

Ar=A-27,= 44 -1,5=425/2.

ITocne MMpCaABApPUTCIIBHOT'O HIJ'II/I(l)OBaHI/IH CICAYCT IIOJIYUHUTh pasMcCp

Az=A,—-273=42,5-0,4=42,1/10.

[Tocne ynctoBoro nuMdOBaHUS CIEAYET MOTYIUTh pa3Mep

As=A3—-27,=42,1 -0,1 =42/9.

OnepaniioHHbIE ACKU3BI I TOYEHUS U NUTU(GOBAHUS TPEJICTABICHB Ha pUC.
3.3, 8, 2 COOTBETCTBEHHO, a PE3yJIbTaThl pacuera CBeIeHbI Ta0. 3.3.

MocaenoBarebHOCTH 00pa0OTKH BaJia puc. 3.3

Tabmuna 3.3

ITony4yennsie
rapamMeTpbl
C i : &
Howmep ConeprxaHue nepexojaa EEXE;E? " é § % §
OIEpALMH A ’ ° R Z 5 %“
5 g = z =
g 27| £8
|5 o &
= T

VY CTaHOBUTH 3arOTOBKY — d15 Rz250 96

YepHosoe Touenue DA (8 — 14 xonoB) 52 h14 Rz40 44
05 UepnoBoe ToueHune KB 34 hl4 Rz40 92,6
YuctoBoe ToueHne DA 1,5 h12 Rz20 42,5
YucroBoe ToueHne KB 2,0 hl2 Rz20 90,6

CHATE neTanb — — — —

VY CTaHOBUTH 3arOTOBKY — — — —
[IpeasaputenbHOe numdpoBaHue DA 0,4 h10 Ra3,2 42,1
10 [IpenBaputenbroe numdoanue KB 0,4 110 Ra3,2 90,2

Yucrosoe nuindoBanue OA 0,1 /9 Ra2,5 42

Yucrosoe nummdosanue YB 0,2 /8 Ra2.,5 90

CHATB neTanb — — — —

15 KoHnTponb napamerpoB neranu — — — —




3aganue 3.3

[To ogHOoMy W3 BapuaHTOB 3afaHus (Tabiy. 3.4) BEIOpaTh C MOMOIIBIO TAOIHI]
«OTIEPAlMOHHBIC MPHUITYCKI», PACCUNUTATh MTPOMEKYTOUHBIC Pa3MEpPbl JUIS BBITIOTHE-
HUSI BCEX IEPEXOJIOB, BBITIOJHUTEH OINEPAIIMOHHBIC ACKU3BI ISl 00pabOTKH OMHOMN
cTynenu (1o yKa3aHUIO npernojaaBatesns) netainu (puc. 3.4, a). 3aroroBka — MOKOBKa
(puc. 3.4, 6), nmponuia Gpe3epHO-IIEHTPOBATBHYIO OTIEPAITHIO.

Otuer nmo 3a/IaHUI0 T0JIZKEH CoAEPKaTh:

® 9CKH3bI ACTAJIN U 3aI'OTOBKHU

® OIICPAIIMOHHBIC 3CKHU3HLI,

® IIOCJICA0BATCIIBHOCTD O6pa6OTKI/I BaJjia B BUC Ta6J'II/IHI>I

. pacueTHble (hOPMYIIBI C PE3yIbTaTaMH pacueTa.

Tabmuua 3.4
BapuanTsi 3aganus 3.3
IToxa3aTenu 3aroTOBKU IloxazaTenu geranu
Bapuant L, Mm
DAy Obo OB Al OAA Obp OBa %) N

0 44dll 66dl1 40dl1 32dll 3818 6018 3618 2818 430
1 405s15 46jsl5 36js15 | 34jsl5 30z8 40z8 32z8 2278 430
2 38jsl4 66jsl4 34;s14 | 26jsl4 32x8 60x8 30x8 20x8 430
3 46isl6 62js16 | 42js16 | 34jsl6 38u8 56u8 38u8 28u8 430
4 505sl5 66jsl5 48js15 | 37;sl5 44h8 62h8 44h8 32h8 430
5 505513 68s13 405s13 | 27jsI3 4258 64s8 36s8 20s8 430
6 405s15 60jsl5 42js15 | 29;sl5 30d9 55d9 38d9 22d9 430
7 32jsl4 66jsl4 36jsl4 | 27jsl4 28d9 60d9 30d9 20d9 430
8 42isl6 64js16 | 405516 | 34jsl6 38x8 58x8 36x8 28x8 430
9 405s13 66jsl3 35js13 | 305s13 32u8 62u8 32u8 22u8 430
10 32jsl4 505s14 355514 | 25jsl4 2528 4478 30z8 1828 430
11 45isl5 68js15 48;sl5 | 32jsl5 35d9 60d9 40d9 26d9 430
12 38jsl4 66jsl4 36js14 | 27jsl4 32d9 60d9 30d9 20d9 430
13 46isl6 64js16 | 405s16 | 34jsl6 38x8 58x8 36x8 28x8 430
14 405s13 66jsl3 35js13 | 305s13 32u8 58u8 30u8 26u8 430
15 38jsl4 505s14 35js14 | 25jsl4 30z8 4478 30z8 18z8 430
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Puc. 3.4. Baxn:
a — pa3Mephl JIeTalln; 6 — pa3Mepbl 3arOTOBKH




PABOTA Ne4
PACYET PASMEPOB 3AI'OTOBOK

KpaTkue TeopeTuyeckue cBeIeHUsI

dopMa 3aroToBKHU JOHKHA ObITH MPUOIKEHA K opMe JeTanu. IDTo IpuliIu-
’KCHHE BO MHOTOM OTpEENSIeT TEXHUKO-YKOHOMHUYECKHE MMOKA3aTeIN TeXHOJIOTHYe-
CKOTO TIPOIIecca U3TOTOBJICHHUS ICTAIIH.

CHpoeKTupoBaTh 3aroTOBKY — ATO 3HAYUT YCTAaHOBHUTH €€ (PopMy, pa3Mephl C
JIOIYCKAeMBbIMH OTKJIOHCHHUSIMHU (JOTTyCKaMH), TPUITYCKH HA MEXaHWYECKyI oOpa-
00TKyY, TBEpJIOCTh MaTepHaja U Ipyrue TEXHHIECKHEe TPeOOBaHMsI, KOTOPHIM JTOJDKHA
COOTBETCTBOBATH 3aTrOTOBKA JIJIS ICTAJIH.

[Ipu o00paboTke 000N TOBEPXHOCTH 3a OJMH paboyuil XOA Ha Tpei-
BApUTEIHLHO HACTPOCHHOM CTAaHKE MapTUU 3arOTOBOK B pe3ylibTare ympyrux nedop-
Maldidi CUCTEMbI OOpaOOTKH M M3MEHSIONIMXCS B Mpejenax JOoMycKa pa3MepoB a
3arOoTOBOK OT HAUMEHBIIETO dmin 10 HAUOOJBIIETO dmax PA3MEphl b AeTalield Takxke
OyIyT U3MEHSThCA OT HAUMEHBIIHUX Dpin 10 bmax HAaUOONBIINX. 3HAUCHUE Z TIPOMeE-
’KYTOYHOTO MPUITYCKA TAKoKe OyIET M3MEHSITHCSI OT HAUMEHBITIETO Z i JIO HAUOOIBITIETO Z .

3HadeHHe i-r0 HAUMEHBIIIETO MTPOMEKYTOUHOTO MPUITYCKa MPEACTABISIETCS Kak
Pa3HOCTH:

Zimin = @min — Dmax (4 1)
3HaueHHeE i-T0 HAUOOJIBIIETO IIPOMEKYTOUHOTO MPHITYCKA
Zmax = Amax — bmin (42)

OpnHako B paMKax JaHHOTO Y4€OHOTO MOCOOMS 11€JIeCO00pa3HO MOIb30BAThCS
HOMUHAJIbHBIMH 3HAUYCHUSIMU MIPUITYCKOB, pa3MepPOB 3arOTOBKHU U Pa3MEpPOB JICTAJIH.

HoMuHaIbHBIN TPUITYCK — 3TO Pa3HOCTh MEXAY HOMUHAIBLHBIM Pa3MepoM a ;.|
3aroTOBKHU, MOJYYEHHBIM Ha mpenbiaymeMm (i - 1)-m mepexone, u pasmepoMm b,
J€Taju, MOJyYEHHBIM Ha BBIIIOJIHSAEMOM i-M MEPEXOE:

Zinom= Qj.1 — bi- (43)

Torna o0t Zy HOMUHATBHBIN MPUITYCK HA 00paOOTKY KOHKPETHON MOBEpPX-
HOCTU 3arOTOBKHM PAaCCUMUTHIBAIOT B BHJIE CYMMbl HOMUHAJIBHBIX MPHUIYCKOB Ha BCE
TEXHOJIOTUYECKHUE TepeXobl (MM OTepalun) mo oopadoTKe NaHHOW MOBEPXHOCTH.
B To e Bpems 3TOT npumyck OyZeT paBeH pa3HOCTH HOMUHAIBHBIX Pa3MEPOB 3aro-
TOBKH U JIETaJH, T. €.:

Zy= 2711 Zinom = dnom.zar — bnom.neT; (44)
r7e n — 00IIee YUCIO TEXHOJOTUYECKUX MEPEeXOJO0B WM Omepanuii mo oopaboTke
JTAHHOMW MOBEPXHOCTH.

Takum o0pa3om, HapyXKHbIE HOMHHAJIBHBIE pa3MEpPbl KaKI0H MOBEPXHOCTH
MCXOJTHOM 3arOTOBKU OTPEEIISIFOT IMMyTeM MpUOaBiIeHUs K HAPYKHBIM HOMUHAIHHBIM
pasmepaM da, Da, La KaXI0W MOBEPXHOCTH JETATH OOIIMX HOMHUHAJIBHBIX MPUITYC-
KOB, Zotmds- ZoombDs ZoomLl,- Zosmz2 Ha 00paOOTKY JaHHOU MOBEPXHOCTU. BHyTpeHHME
HOMUHAJIBHBIE pa3Mephbl Ka)KJIOMW IMOBEPXHOCTU HCXOJHOM 3arOTOBKH OIPEIEISIOT
MyTEM BBIYUTAHUS W3 BHYTPEHHUX HOMHUHAJIBHBIX Pa3MEPOB KaJI0W MOBEPXHOCTH
JeTanu oOIIMX HOMUHAJIBHBIX MPUITYCKOB Ha 00pabOTKYy AaHHOW MOBEPXHOCTH. Tak,



HanpuUMep, IS IeTalu, n300paxeHHon Ha puc. 4.1, a, pa3Mepbl HCXOHON 3arOTOBKH
(puc. 4.1, 6) MOXHO ONPENEIUTD 1O popMyIam:

do=da~+ 2Zo6ma; (4.5)
DO = DA+ 2ZO6U-[D 5 (46)
Lo=LA~+ Zosui1 + Zoomi2 4.7)

OO61me npunyCcku Zosmd » Zoombd » ZoomLl ¥ Zosmzz BBIOUPAIOT 1O COOTBETCTBYIO-
[IIUM TaOJIUIIaM.
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Puc. 4.1. Cxema omnpezneneHus pa3MepoB 3arOTOBKU:
a — pa3Mepsl JeTaln; 6 — pacloiI0KeHne MPUIYCKOB U pa3Mephl 3arOTOBKH

3ananue 4.1
[To omHoMy u3 BapuaHTOB 3adaHus (Tabn. 4.1) cOpoeKTUpPOBaTh UCXOJHYIO
3aroTOBKY ISl M3rOoTOBIEHUs Baja (puc. 4.2, a) u3 cransHoro (18XH3A) npokara B

YCIOBUSIX MenKocepuitHoro npousBoactBa (200 mr./rox). lllepoxoBaTtocTh moBepx-
HOCTH Tipokata Rz 250 MKMm.

OTtuer no 3aJaHHUI0 T0JI7KCH COAECPKATDh:

o ACKU3BI JE€TAIN U 3aTOTOBKH;
o pacyeTHbie (POPMYJIIBI U pe3yJIbTaThl pacyera.

IIpumep BoInoHeHus 3aganus 4.1(Bapuant Ne ()
N3 ananuza yeptexa getanu (cM. puc. 4.2, a) clienyeT, 4To nepenajbl AMaMeT-

poB Basa He3HaunTenbHbIe (Ad < 10 MM), TpeOOBaHUSI K MEXaHUYECKUM CBOWMCTBAM
MaTepuaga 3aroTOBKH OTCYTCTBYIOT, a TMPOM3BOJACTBO MenKocepuitHoe. [loaTomy



JOMYCTUMO Hape3aTh IITYYHbIE 3arOTOBKYU U3 HIUJIMHAPUYECKOTO MPYTKA JIMHON Lo U
JTMaMEeTPOM d.

Juametp 3arotoBku orpezaenseM no dopmyne (4.5). O0umwuit npunyck (Ilpu-
noxeHue 4) 2Zosms = 8 MM € YUETOM JUIMHBI 3aroTOBKHM B uHTEepBase 180 ... 260 MM u
napamMerpa mepoxoBaroctu aeranu Ra 1,2 mxm. Torga HapyKHbBIM THAMETP 3arOTOBKU

do=da+ 2Zo6ma = 89 + 8 = 97mm.

Jmuny Lo mTydHOM 3aroToBKH ompeaenseM o Gopmyse (4.7). Io Ipunox. 4
C YY€TOM JUIMHBI 3aroTOBKU B uHTEepBasie 180 ... 260 MM u mapamerpa IIepoxoBaTo-
ctu netanu Rz 40 MKM HaXOIuM

Zoomi1 = Zoomi2 = 4MM.
Tornma nnmHa MTYYHOU 3arOTOBKHU
Lo = LA + Zo6mL1 + Zo6u_1L2 =250+4+4 =258 mm.

[Ipu pazpe3anuu mpyTKa Ha MITYYHbIC 3arOTOBKH HA3HA4YaeM JIOMYCK Ha JJTUHY

no 12-my kBamutety (js12), a nomyck Ha nuametp yctranoBuMm +0,6...— 1,7 Mm (o TOCT

2590-88). DcKu3 3aroTOBKH MPEJICTARTIeH Ha puc. 4.2, 0.
Tabnuua 4.1
I/IH)II/IBI/I}IyaJII)HI)Ie BapUAaHTLI 1Jisl BBINIOJTHCHUSA 3aIaHUS 4.1

[Tokaszarenu neranu
DA Jb JB
= = 4=
Bapuant % é = % § = % § =

§ g Eﬂ 5 £ E 5 ) E Li,vmm | L, MM | L, MM

T = T
0 80 1,2 89 1,2 85 80 130 100 250
1 60 2,5 100 2,5 70 80 100 120 260
2 30 1,2 80 2,5 40 80 110 90 250
3 120 2,5 130 1,2 60 80 80 120 250
4 80 2,5 100 1,2 70 80 110 105 260
5 20 1,2 80 2,5 40 80 85 95 200
6 90 2,5 160 2,5 80 80 140 60 250
7 68 1,2 100 2,5 45 80 125 75 250
8 75 2,5 100 1,2 78 80 100 60 200
9 30 1,2 88 2,5 40 80 105 124 260
10 70 1,2 100 1,2 60 80 88 68 180
11 86 2,5 92 2,5 88 80 80 120 250
12 78 1,2 88 2,5 82 80 100 105 250
13 86 2,5 95 1,2 90 80 85 95 200
14 90 2,5 100 2,5 95 80 140 60 260
15 82 1,2 90 1,2 86 80 100 75 200
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Puc. 4.2. Cxema npoeKkTUpOBaHus 3ar0TOBKHU JUIs Baja:

a — pa3Mepsl JeTalu; 6 — pa3Mepbl 3arOTOBKU

3aganue 4.2

[To ogHOMY M3 BapuaHTOB 3ajaHus (Ta0d. 4.2) CIIPOEKTUPOBATH UCXOHYIO 3a-
TOTOBKY JIJIsl U3TOTOBJIEHUS JIeTainu — Bana (puc. 4.3) u3 ctanbHOro (craib 45) mpoka-

MMOBEPXHOCTH TTpokata Rz 250 MKMm.

Ta B YCJIOBHUSX cpeaHecepuitHoro mpousBojactBa (1200 mr./rox). lllepoxoBaTocTh

OT1ueT 110 32aJaHUIO J0IKEH coacpKaTb

OCKHU3BI ACTAJIN U 3arOTOBKU,

pacueTHbie (HOPMYIIBI U PE3YJIbTATHI pacyeTa.
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Puc. 4.3. Dcku3 obpabaTeiBaeMoil neTanu (Bajia)



Tab6muna 4.2
NuauBuayanbHble BADUAHTHI ISl BbINOJHEHUs 3a1aHus 4.2

Tlokazarenu JcTajan
OA Ob 0B
= = =
Bapuant _E; 2 = % 2 = _E; 2 = Ly, Lo, L,
3 & = 3 & = Sg | 5| wm | wm | um
) T am
1 70 2,5 120 2,5 70 80 100 100 200
2 40 1,2 180 2,5 40 80 90 90 260
3 60 2,5 100 1,2 60 80 60 60 200
4 70 2,5 160 1,2 70 80 105 105 260
5 40 1,2 90 2,5 40 80 95 95 220
6 80 2,5 110 2,5 80 80 60 60 210
7 45 1,2 100 2,5 45 80 75 75 230
8 78 2,5 140 1,2 78 80 60 60 180
9 40 1,2 98 2,5 40 80 80 80 205
10 60 1,2 150 1,2 60 80 68 68 195
11
12
13
14
15
3aganue 4.3

[To ogHOMY M3 BapuaHTOB 3anaHus (Tadd. 4.3) CIPOEKTUPOBATH UCXOTHYIO 3a-
TOTOBKY [JI1 MU3TOTOBIIEHUS Kopmyca (puc. 4.4) U3 ceporo 4yryHa B yCJIOBUSIX KpyI-
HocepuitHoro mpou3BojcTBa (20 000 mit./rox). IlepoxoBaToCTh TOBEPXHOCTH 3aro-
TOBKHU Rz < 320 MKM.

Otuyer no 3aIaHHUI0 JOJIZKEH COAECPKATD!

o ACKU3BI IETAIN U 3aTOTOBKH;
o pacdeTHbIe (HOPMYJIIBI U PE3YIHTATHI pacyeTa.




NuauBuayaibHble BAPHAHTHI 1Sl BbINOJIHEHHs 3aaanus 4.3

Tabmura 4.3

IToka3arenu BapunanT

AcTain 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A, MM 15 20 16 12 14 12 16 12 14 16 14

b, mm 96 | 104 | 98 | 102 | 104 | 100 | 104 | 116 | 112 | 118 | 108

B, mm 76 82 78 80 82 80 82 92 92 90 88

I', Mm 38 41 36 40 41 40 41 46 | 46 | 45 44

@ 1 mm 55 50 48 50 48 52 50 56 56 52 50

E, mm 70 65 70 76 68 80 72 76 86 80 72

U, mm 96 70 66 72 68 80 84 60 64 58 76

K, mm 120 | 100 | 98 | 104 | 102 | 110 | 120 | 100 | 96 | 102 | 100

DTwvm,mm | 10 12 10 11 12 10 12 14 10 14 10

X, MM 12 15 16 16 17 15 18 20 16 22 12

Pagnyc R, mm | 32 30 29 30 30 30 30 34 36 35 34




IIpumep BoinoHeHus 3aganus 4.3 (Bapuant Ne ()

W3 anamu3a uveprteka aeranu (cMm. puc. 4.4) ciemyeT, 9TO MEXaHUYECKOU
00paboTKe MOIBEPraroTCs:

o BHYTpPEHHEE OTBepcTHe nuameTpoM [ = 55 MM, pacrnoyiokeHHOe Ha paccTos-
Huu £ =70 MM OT m1ocKocTu D,

° IUIOCKOCTh [ OCHOBAHUS;

o JIBE TUIOCKHE MOBEPXHOCTH F Ha BEPXHEHW CTOPOHE MPSIMOYTOIBHOTO (hrraHIia
TOIIIMHOMN A

o JIBE TUIOCKHE TIOBEPXHOCTH G Ha TOpLIAX MIUHAPHYECKON TTOBEPXHOCTH R = 32 MM;

o YeThIpe OTBEPCTHS AMaMETPOM 1'B OCHOBAaHKH (TIPSMOYTOJILHOM (hIIaHIIE);

o JIBE TIJIOCKUE TIOBEPXHOCTH [ MPSMOYTOIBHOTO (hIIaHIIA.
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Puc. 4.4. Jlerans — kopmyc (a, 06) ¥ 3aTOTOBKA JI€TaJH (8)

Bun npousBoacTtBa (KpymHOCEpUHHOE) TMO3BOJSET WCIOIL30BATh JIUTHE B
3eMJITHbIe (DOPMBI TIO JIEPEBSHHBIM (MM METAJUIMYECKUM) MOJIEISIM C MaKCHUMallb-



HBIM NPUOIMKEHHEM (OPMBI 3aTOTOBKH K (popme neranu. TOUHOCTh pa3MepOB JIUThS
COOTBETCTBYET 15 — 16-My KBanMTeTaM, IIEPOXOBATOCTH MOBEPXHOCTU Rz < 320 MKM.

Tak kak geranb UMeeT IIOCKOCTh cummeTpuH (mockocts L — 1), To ee mnene-
coO0pa3HO MPUHATH 32 IUIOCKOCTh pa3beMa MOJEIH U (POpPMbI, YTO OOJErduT
YCTAHOBKY M CHSTHE CTEP>KHA ISl TIOJMYUYEHHUsI LIEHTPAJILHOTO OTBEPCTUS B OTJIIUBKE.
COOTBETCTBEHHO 3TOMY OYIyT OMNpeeeHbl JIUTEHHbIE YKIOHBI Ha BEPTUKAIBHBIX
MOBEPXHOCTSX U MOJIOXKEHUE (POPMBI MTPH 3aJTMBKE MeTallja.

OO1ue mpUnycKu Zosy Ha MEXaHMYECKYyI0 0oOpabOTKy MOXKHO BbIOpaTh IO
[Tpunoxenutro 1 ¢ yueroM paccuntanHoi Macchbl m 3arotoBku (10 ... 16 kr), pasmepa
oOpabaTeiBaeMO TOBEPXHOCTHU U MapaMeTpa ee mepoxoBatocTd (Ra 2,5 MKM):

— Ha IUIOCKOCTU DD OCHOBaHUS Kopnyca Zogup = 2,5 MM;

— Ha Topiie (G; OCHOBaHUS KOPIyca Zosy 1= 2,5 MM;

— Ha Topel] G, OCHOBaHUs Kopiyca Zosy 62 = 2,5 MM;

— Ha BEPXHIOIO IUIOMIAJIKYy F OCHOBaHMS Kopnyca Zosur = 2,5 MM;

— Ha 1eHTpaabHoe orBepetre 1 — 2 Zoeuy = 2,5 2 = 5,0 Mm;

— Ha OOKOBBIE CTOPOHBI L ¥ Ly OCHOBAHUSA Zoom1= Zosmz2 = 2,5 MM.

Pa3Mepsl 3arotToBku paccunutbiBaeM o ¢popmyinam (1.14), (1.15), (1.16):
— IuaMeTp HeHTpabHOro orBepctus o =y — Zoowa = 55 — 5,0 = 50 mm;
— qimHa 3aroToBku Ko, = Ka + Zosw 61+ Zoow g2 = 120 + 2,5 + 2,5 =125 mm;
— TONIIMHA OCHOBAHUA A, = AA +2Z0suyt T Zoouwr = 15 +2,5=2,5=20 mm;
— mrpurHa 3arotoBkU b, = ba + Zosmz1t+ Zosmzz =96 + 2,5+ 2,5 =101 mm;
— KoopauHupyronmm pasmep E, = Ea+ Zogup =70 +2,5 =725 mm.

[IpenenpHble OTKJIOHEHUS pPa3MEPOB OTIMBKM ycTaHaBiuBaeM =+ 0,3 M,
JUTEHHBIE YKIOHBI — 3 ... 5°. Ha3sHayaeM O4rCTKY 3ar0TOBKH JpoOeCTpyHHON 00pabOTKOIA.

DcKu3 3aroToBKHU MpejcTaBieH Ha puc. 4.4, 6, rne obo3nayeno: Il — L —
IJIOCKOCTh pazbema Mojienu u Gopmel; «Bepx» u «Huz» — pacnonoxxkenne cooTBET-
CTBEHHO BepXa 1 HU3a (POPMBI BO BpeMsl 3AJIMBKU B HEE PACIUIABICHHOTO METaJlja.

3ananue 4.4

[To omHoMy u3 BapuaHTOB 3adaHus (Tabn. 4.4) COpOEKTUPOBATH UCXOJHYIO
3aroTOBKY, U3TOTOBIsIEMYI0 00beMHOM mTaMrnoBkod u3 cranu 18XHBA, mns usro-
ToBJIeHUs Baja (puc. 4.5, a) B ycioBusix cepuiiHoro npousojactsa (4 000 wit./roxm).
[IlepoxoBaTOCTh MOBEPXHOCTU 3aroTOBKM Rz < 320 MKM. 3aroToBKa MOPOXOIUT
3akanky, otnyck (320 ... 380 HB).

OTtuer no 3aIaHUIO JOJIZKECH COACPKATh:

o ACKU3BI J€TAIN U 3aTOTOBKH;
o pacyeTHbie (POPMYJIIBI U PE3yIbTaThl pacyeTa.



NuauBuayanbHble BADUAHTHI VISl BbINOJIHeHUs 3aiaHust Ne 4.4

Tabnuua 4.4

Bapuant
HOKaSaTeJ'H/I JcTajan
0 1 2 3 4 5 6 7 8 o | 10 | 11 | 12| 13| 14 15
HOMUHAILHEIH 80 | 68 | 88 | 80 | 70 | 60 | 70 | 66 | 72 | 78 | 80
pas3mMep, MM
@ Aa
TouHOCTH do 19 €9 do 9 9 do do 19 e9 19
Ra, MKM 12 125125121225 25 12|12 12| 25
Hommmams b1 90 | 78 | 98 | 90 | 80 | 70 | 80 | 86 | 96 | 100 | 110
pasmep, MM
@ Ba TouHoCTD Ol e | P | d| e | e | ®|d|d|eo | P
Ra, MKM 12125112 12] 25251212125 25| 25
Hommmabrbii 85 | 73 | 92 | 8 | 75 | 65 | 70 | 66 | 80 | 84 | 95
pasmMep, MM
0 Ba TouyHOCTH do 19 e9 do do 9 9 e9 do e9 9
Ra, MKM 12 125125121225 25]25]|25 | 12|12
Jutuna La, MM 500 | 400 | 500 | 400 | 250 | 300 | 500 | 400 | 420 | 450 | 500
JUmuna Lia, MM 130 | 200 | 220 | 100 | 80 | 120 | 220 | 180 | 198 | 120 | 220
Jlmina Laa, MM 80 | 80 | 78 | 90 | 64 | 40 | 96 | 60 | 86 | 64 | 85




DA,

Puc. 4.5. Jleranp — Ban (a) ¥ mraMrnoBaHHasi 3aroToBka (0) 1u1st Bajia
IIpuMmep BoInoHenus 3aganus 4.4 (Bapuanr Ne ()

YyuuteiBas pazmepsl U (HopMy JeTaiu U CBOWCTBA MaTepuana, 1ejiecooopasHo
MoJIy4aTh 3aroTOBKY B IITaMmrie. Torma och TMOKOBKHM JIOJDKHA Pacrojaratbes
TOPU30HTAJIBLHO B MJIOCKOCTH Pa3zbeMa IITaMIia.

Pa3mepsl 1uaMeTpoB MOKOBKH C JOMYCKAMH PACCUUTHIBAEM C YUETOM IPUITYC-
KOB, omnpeaenseMbix o [punoxenuto 4, yenuueHHbix Ha (0,5 MM Ha CTOpOHY HJist
ydeTa yrapa moBEepXHOCTHOTO CJIOS METaJula IPU HarpeBe B MEUH.

PesynbTaThl pacyeTa cBeieHbI B Ta0I. 4.5.

Tabmuma 4.5
PesyabTaThl pacyera 1MaMeTPOB CTYII€HeH 3aI0TOBKHU
HnameTtp O6mwit mpHmTycK Ha HnameTtp Homyck
CTYIIEHU Ra, mxm CTYIICHU JUIs pasmepa
JUaMeTp, MM
JIeTaau, MM 3arOTOBKH, MM | 3aroTOBKH, MM
BAA =80 1,25 2(2,9+0,5)=6,8 BAo = 86,8
@ba =90 1,25 2(2,9+0,5)=6,8 @by = 95,8 j}),?;
@B =85 1,25 2(2,6 +0,5)=6,2 @Bo=91,2

Pa3zmepsl 1MH CTyneHeW 3aroTOBKHA C JIOIMYCKaMHM PACCUUTBHIBAEM C YUYETOM

MIPUITYCKOB, omnpenensieMbix no Ilpunoxkenuto 4. Ilpunyck Ha KaKaplil ToOpell
yBenaudeH Ha 0,5 MM Juist ydera yrapa NOBEPXHOCTHOTO CJIOsl METajlla P Harpese B
neun. Pe3ynbrarel pacuera cBeqeHbl B TabI. 4.6.



Tabnuna 4.6
Pe3ysabTarsl pacyera JJIMH CTyNIeHEH 3ar0TOBKH

Hnnsa OO0mwmit mpuITycK Ha JBa JnuHa crynenu Hlomyck
CTyneHu | Rz, MKM U1 pa3mepa
TOpLIa, MM 3aroTOBKH, MM
JeTanu 3arOTOBKH, MM
Lia=130 40 (3,1+0,5) - (2,5 +0,5)=0,6 Lip=129,4
La =500 | 40 (3.140.5) + (3.1 +0,5) = 7.2 Lo=507.2 fé";
Lran =80 40 (3,1 +0,5)+ (3,1 +0,5)=7,2 Loo=87,2

Texunueckue TpeOboBaHUs, IPEABSIBISIEMBIC K 3ar0TOBKE (puc. 4.5, 0):

Jlommyckaemoe cMelIeHue Mo pazbeMy mTammna He 6omee 0,9Mm;
JOTYCKAeMBIi 3ayCEHEII 110 IEPUMETPY 00pe3ku 00105 He 6oiee 1,7 MM;
JIOITyCKaeMoe pajualibHOe OMEeHUE MOBEpXHOCTEH He Oosee 1 MM;
BHEIIIHWE IIITAMIIOBOYHBIE YKIIOHBI 7°;

paanychl 3aKpYTJICHUs] BHEITHUX YTIIOB 4 MM;

OYHCTKA OT OKAJMHBI TPABICHUEM WIIH IPYTUM CITIOCOOOM.

3aganue 4.5

[lo ogHOoMy W3 BapuaHTOB 3ajaHus (Tabn. 4.7) CHPOEKTUPOBATH HCXOIAHYIO
mojydyaemMyro o00beMHOM mTamMnoBkor u3 cramu 38XMIOA, s
M3rOTOBJICHUS 3yOuaToro koseca (puc. 4.6) B yCIOBHUSX CEPHUIHOrO MPOU3BOJICTBA
(10000 tt./rox). lllepoxoBaTocTh MoBepxHOCTH 3aroTOBKU Rz < 320 MxM. Tepmo006-
paboTka 3arotoBku — 3akaika (HB > 280).

3daIrOTOBKY,

VR0 (V)

Puc. 4.6. Ocku3 o6pabaTeiBaeMOro 3youaToro kKoyeca



Tabmuma 4.7
NuauBuayanbHble BADUAHTHI /IJIs1 BBINIOJHEHUd 3a1anus 4.5

Bapuant

Tlokazarenu neranu
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Homunanehslii pazmep, MMm| 80 90 80 70 60 70 90 70 75 90

@ Aa TO4YHOCTH hl0 €9 d9 f10 9 dlo d9 f10 €9 f10

Ra, Mkm 2,5 2,5 1,2 1,2 2,5 2,5 1,2 1,2 1,2 1,2

Homunanbshbiit pazmep, mm| 30 40 30 28 20 30 40 30 25 45

@ ba TOYHOCTb HS | HO | H8 | HO | H8 | HIO | HS | H9 | H8 | H9

Ra, Mxm 1,2 1,2 1,2 2,5 2,5 1,2 1,2 2,5 2,5 2,5

Homunanehsiii pazmep, Mm| 50 60 50 40 30 50 60 50 45 70

@ Ba TouHOCTS h9 [el0 | d9 | d9 | O | 0 | e | d9 | el0 | d9
Ra, Mmxm 1.2 2.5 1.2 1,2 2,5 2,5 2,5 2,5 1,2 1,2

In HomunaneHsiii pazmep, MMm| 50 60 45 60 50 60 75 60 48 65

TounocTb hl0 | dlO d9 f10 e9 f10 el0 d9 d9 d9

Lin Homunanehsiii pazmep, Mm| 30 40 25 40 30 45 60 40 30 50

TouHOCTH hé6 do 110 9 el0 el0 d9 do 10 f10




OT1uer 10 3aJaHUIO J0IKEH coaepiKaThb:

o ACKU3BI JIETAIH U 3aTOTOBKH;
o pacueTHbie (HOPMYIIBI U PE3YIbTaThl PacUeTa;
o Texnuueckue TpeOOBaHUS HA U3TOTOBIICHUE 3arOTOBKH.

PABOTA Ne5
BBIBOP BA3 ITPU OBPABOTKE 3AI'OTOBOK

KpaTkue TeopeTuyeckue cBeIeHUsI

[Ipu oOpaboTKe 3aroTOBOK Ha METaI000pabaThIBAIOIIUX CTAHKAX 3aroTOBKY
qaie BCEro YCTAaHABJIMBAIOT W KPEMSAT B MPUCIOCOOJICHHH, a MPHUCIOCOOJIEHUE
YCTAaHABJIMBAIOT U 3aKPEIUISIIOT Ha CTOJIE cTaHKa. [Ipyu 3TOM CO CTOPOHBI 3arOTOBKHU
y4acTBYET YCTaHOBOUYHas 0a3a, a CO CTOPOHBI MPUCIOCOOJEHHUSI YYaCTBYET YCTaHO-
BOYHAsl MOBEPXHOCTh. [IpoucxXoaut éOaszupoeanue 3aroTOBKH, T. €. NPUAAHUE €U
TpeOyeMOro TOJOKEHUSI OTHOCHUTEJIHBHO OSJIEMEHTOB CTaHKa, OIPEICsSIOMMNX
TPACKTOPUIO ABMKECHHUSI TIOJIaUX PEXKYIIETO HHCTPYMEHTA.

[Iporecc yCTaHOBKM 3aroTOBKHM Ha CTAHOK CKJIQJIBIBACTCS U3 JIBYX JTallOB:
0a3upoBaHMs, B Pe3yibTaTe KOTOPOrO 3aroTOBKY IPaBHJIBHO OPUEHTUPYIOT B 30HE
00pabOTKM CTaHKa, M 3aKpeIlIeHUs, YTO O0EeCIeUYnBaeT HEU3MEHHOCTh ITOJIOKEHHUS
3aroTOBKH, IIOJIYYEHHOTO MPY Oa3MpOBaHUH, OT Havalia 0 OKOHYAHUS ee 00pabOTKH.

[IpaBmiIbHOE Oa3uMpoOBaHKE 3arOTOBKH BO MHOTOM OTpEIEIsIeT TOYHOCTh 00pa-
OOTKH ITPH aBTOMATHUYECKOM ITOJTYYCHUH Pa3MEpPOB.

baza — 510 TOBEPXHOCTb, JIMHHUS WM TOYKa, MPHUHAJJIEKAIIUE 3aroTOBKE,
OTHOCHUTEJILHO KOTOPOM 3aat0T WM HU3MEPSIOT MOJOKEHUE IPYTUX MOBEPXHOCTEH,
JuHUM Wi Touyek. OJIHAKO B TEXHOJOTHM MAalIMHOCTPOCHUS MCMOJIB3YIOT OoJjee
KOHKPETHBIE MOHSTHS: KOHCTPYKTOPCKast 0a3a U TexHoJornyeckas 0asa.

Koncmpykmopckasa 6aza (Kb) — 570 OBEpXHOCTb, JIMHUA WA TOYKA JECTAIH,
OTHOCHUTEJILHO KOTOPOM Ha pabodem yepTeke IeTaid 3aJaloT MOJIOKEHUE APYrou
MMOBEPXHOCTH, JIMHUU WM TOYKU ITOU JeTanu. Paznuyaior seuvle Koncmpykmop-
CKue 0a3bl, B KA4eCTBE KOTOPBIX HMCIOJIB3YIOT MaTepHaIbHbIC MMOBEPXHOCTH, JIUHUH
WJIA TOYKH, U CKPbIMble KOHCMPYKMOpPcKue 6a3vl, B KaUeCTBE KOTOPBIX UCIOIb3YIOT
HE MaTepHabHbIC TTOBEPXHOCTH, JIMHUU WM TOYKH, a TEOMETPHUUYCCKHE DJICMEHTBI
pabodero depreka JeTald, TaKhe KaK oceBas JUHUS, IUIOCKOCTh CHUMMETPHH,
OuccekTpuca yria u ap.

Texnonozuueckaa 6aza (Th) — »10 06a3a, wcnoib3yeMas ISl OIMpeaesICHUs
MOJIOKEHUS U3ACNUs (3arO0TOBKH, JETalu) B MPOIECCe TEXHOJOTHYECKOro Impoiiecca
ero m3roroBiieHus. Ha pasHbIX cTagusx mporecca M3rOTOBJICHUS MOTYT HCIOJIB30-
BaThCsl pasjIMuHble TexHoJiorudeckue 0as3pl. [lo xoay TeXHOIOrHYecKoro mpoiiecca
M3TOTOBJICHUSI JIETalId yJIOOHO pa3inyaTh CIEIYIOIIUE TEXHOJIOTHYecKue Oa3bl: HC-
X0/IHas 6a3a, ycTaHOBOYHAas 0asa, u3MepuTelibHas Oa3a.

Hcxoonan (unu nacmpoeunasn) oaza (Ub) — 5T0 NOBEPXHOCTh, JTUHUS WIH
TOYKA, OTHOCHUTEJIBHO KOTOPOM B MEXHON0ZUYECKOM OOKyMeHme, HApumep B



OTIEpallMOHHON KapTe, KOOPAMHUPOBAHO TIOJOKEHHE 0OpadaThiBaeMOW B JaHHOU
oriepaliuy MOBEPXHOCTU. Pa3Meprl, KOTOPBIMU KOOPJUHHUPYIOT TOJIOKEHHE oOpabda-
THIBAEMBIX TTOBEPXHOCTEMN, HA3BIBAIOT UCXOOHBIMU PAZMEPAMU.

Ycemanosounaa (unu konmaxkmmnas) oaza (Yb) — 570 TOBEPXHOCTh U TOJIBKO
MOBEPXHOCTh 3aroTOBKH, KOTOpas MpPH YCTAaHOBKE 3arOoTOBKH B MPHUCIOCOOJCHUM
(MM HETOCPEJCTBEHHO Ha CTAHKE) CO3JaeT OIPEACICHHOCTh €€ IIOJIOKCHHS B
HaIlPaBJICHUH UCXOIHOTO (OMEPaIIMOHHOT0) pa3Mepa, T. €. KOOPJAUHUPYET 3aroTOBKY
B HAITPABJICHUU HWCXOHOIO pasMepa.

Hzmepumenvuaa (unu npoeepounasn) 6aza (U3b) — 3170 TOBEpXHOCTH, 00pa-
3yIOIIasi WA TOYKA MOBEPXHOCTH AETald, OTHOCUTEIBHO KOTOPOH KOHTPOIUPYIOT
MOJIOKEHUE 00pabOTaHHOW MTOBEPXHOCTH, T. €. IPOBEPSIOT MPABHWIBHOCTH BBIICPKH-
BaHUA UCXOJHOTO pa3mepa.

IMpumep 1. J{ns nomydenus: pasmepoB a u b (puc. 5.1, a) npu dppesepoBaHU
BBIJICJICHHBIX MIOBEPXHOCTEH 3arOTOBKH / YCTAHOBOYHBIMH 0a3aMu SIBJISIOTCS:
o MOBEPXHOCTh A JJII MCXOJHOTO pa3Mepa a, KOTOPBIM MOJIy4aroT HEMOCpPe.-
CTBEHHO TIpH YCTaHOBKE (pe3bl 2 OTHOCUTEIBHO TUIOCKOCTH A, oOmpeaensieMon
YCTaHOBOYHBIMH JJIEMEHTAMH 3 TIPUCTIOCOOICHNS;
o MOBEPXHOCTh B i McxXomHOTO pasmepa b, KOTOPHIN TMOYYarOT TaKKe IMPH
YCTaHOBKE ()pe3bl 2 OTHOCUTENIBHO ymopa 4, Kak pa3HocTb b = ¢ — (dy /2), toe ¢ —
paccTosiHMe OT ynopa 4 10 ocH ¢pessl 2; dy — auaMeTp (ppessl.

a

)

-

N

Puc. 5.1. YcranoBouHble 0a3bl:
a — npu ¢pe3epoBaHuy; O — Ipu 00TaYUBAHUU; 8 — ITPH 00pabOTKe
Ha MHOTOMHCTPYMEHTAJIbHOM TOKapHOM CTaHKe



IIpumep 2. [Ipu o6taunBanuu MepHOU 3aroToBkH / (puc. 5.1, 6), ycTaHOBIECH-
HOW B TPEXKYJIauKOBOM MAaTPOHE 5 10 yHmopa B €ro MOBEPXHOCTb A, HMCXOIHBIN
pa3Mep a oOecrieurBaeTcsl IMPU HAJIAJKe CTaHKa IyTeM 3aKpeIUIeHHs yrnopa 6 Ha
paccTOsSIHUM = a + m OT YIIOPHOM OBEPXHOCTH A MaTpoHa.

IIpumep 3. Ilpu 0OpaboTke Ha MHOTOMHCTPYMEHTAJIBHOM TOKApHOM CTaHKE
3arotoBka / moBepxHOCThI0O M (puc. 5.1, ) ynupaercss B TOPLEBYIO IOBEPXHOCTb
TPEXKYJIauyKOBOTO marpoHa. [lo OTHOIIEHWIO K TOPLEBOM MOBEpXHOCTH N, T. e.
UCXOIHOMY pa3Mmepy f MOBEpXHOCTh M SBISIETCS OJHOBPEMEHHO M YCTAaHOBOYHOM
(omopHoO#t) Ga3zoii m wmcxomHou ©Oazoi. [lpu mampHelimeln 0O0pabOTKE 3aroTOBKU
MOBEPXHOCTH N CBsi3aHa ¢ APpyruMu oOpabaTeiBaeMbIMU TTOBepxHOCTAMU 4, B, C, u D
pasmepamu a, b, ¢ n d. IlonoxeHnue MNEepEeYUCICHHBIX MOBEPXHOCTEH Ha JETalH
3aBHCHT OT IOJIOKEHUS TTOBEPXHOCTH N, KOTOpasi U ABJISAETCA JUIsl HUX TEXHOJIOTHUYE-
CKOM (MCXO/HOM) 6a30M.

3aganmue 5.1

O003HaUUTh MCXOJHBbIE 0a3bl NIl OOpaOOTKHM MOBEPXHOCTEH, BbIIECIEHHBIX
YTOJNIIEHHBIMU JIMHUSIMH, C pazMepamu Ay, By, Ci¢ HA KOHCTPYKTOPCKOM YEpTEKE
puc. 5.2, a. lIpocTaBuTh UCXOAHBIE pa3Mephbl U 0003HAUYUTH TEXHOJOTUUECKUE 0a3bl.

[Ipumep BhIMonHEHUs 3agaHus 5.1 mpencrasiieH Ha puc. 5.2, 6. IloBepXHOCTh
M 3arotoBku 2 ABJISETCS OHOBPEMEHHO U MCXOJHOM 0a30ii, U yCTaHOBOYHOM 0a3oi
II0 OTHOUIEHUIO K HMCXOAHOMY paszMmepy A. IloBepxHocTe N 3aroTOBKH SIBIIAETCS
OJTHOBPEMEHHO U UCXOJHON 0a30l, 1 yCTaHOBOYHOM 0a30il IO OTHOLIEHUIO K UCXO/-
Homy pazmepy B,. 1o otHomenuto k pazmepy C, UCX0IHOM 0a30i ABISETCS OBEPX-
HocTh K, oOpabarbiBaemasi B TaHHOM omepanuu. YHop [ SBISETCS yCTaHOBOYHBIM
AJIEMEHTOM MPUCIIOCOOIEHHs N0 OTHOIICHHUIO K UCXOAHOMY pasmepy By, a ymop 3
ABJISIETCS] YCTAHOBOYHBIM 3JIEMEHTOM MPHUCIIOCOOJIEHUS 110 OTHOLIEHUIO K UCXOJHOMY
pasMepy A,.

a o

B, G, By Cq

1 |/
A

Puc. 5.2. Ucxonuble Oa3bl:
a — oOpabaTbIBaeMble IOBEPXHOCTH; O — cxema 0a3upOBaHUS



3aganmue 5.2

[Tpu oOpaboTke 3arotoBka 2 6aszupyercs coriacHo puc. 5.3. O6pabaTbiBaeMblie
MOBEPXHOCTU A U B BbIJENCHBI YTONIIEHHBIMH JHUHUAMU. OnpenenuTtb, Kakue
MOBEPXHOCTH 3aTOTOBKH SIBIISFOTCS YCTAHOBOUHBIMH 0a3aMHU U KaKue JIeMEeHTHI (/, 3)
MIPUCTIOCOOJICHUS SBIISIIOTCS YCTAHOBOYHBIMH 3JICMEHTAMH.

3ananue 5.3
Ha paGouem ueptexxke meramu (puc. 5.4) HalTH KOHCTPYKTOPCKHE Oa3bl |

yKa3aTh MOBEPXHOCTH JETaJH, [0 OTHOIIEHHUIO K KOTOPBIM 3TH 0a3bl ABJISIOTCS KOH-
CTPYKTOPCKHMH.

=

D )
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3

Puc. 5.3. YcranoBounbie 0a3bl 1 YCTAHOBOYHBIC 3JICMCHTbBI
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Puc. 5.4. KonctpykTopckue 6a3nl



3aganue 5.4

ITpu 06paboTke 3aroToBKU cBepisT aABa otBepctust Dd u @D (puc. 5.5, a),
BbIIepKUBas pasmepsl L u M. TpeOyeTcsi onpeneauTh BO3MOXKHbBIE U3MEPUTEIbHBIC
0a3bl U1 KOHTPOJISI TOJIOKEHHSI 3TUX OTBepCcTUid (pasmepsl L u M).

Jns xoHTposist pazMepa L W3MEpPUTEIHLHOM 0a30i MOXKET CIYXKUTh IOBEPX-
HocTh K (puc. 5.5, 6) 3aroroBku. Torna, uamepsisa paccrosiHue A,; oT nmoBepxnoctu K
10 o0Opa3zyrolieit F onpeaenstoT AeMCTBUTENbHBIN pa3smep La= Ays +0,5d.

JInst KoHTpOJs pazmepa M U3MepUTENbHOM 0a30i1 MOKET CITYy>KUTh OJIHA U3 00-
paszyromux P wnu N (puc. 5.5, 6). Toraa, usmepsst pacctostnue M,; oT oopaszyrouieid P
710 oOpa3syromieit N, onpeaesoT 1elCcTBUTEIbHbIN pazMep Ma = My, + 0,5d + 0,5D.

a 6
@u 2D @d 2D
3 X T
F PN
K/
L M A M,

Puc. 5.5. U3mepurenbHble 6a3bl
3aganue 5.5

OmnpenenuTh BO3MOKHBIE M3MEPHUTENILHBIE 0a3bl [0 OTHOIIEHHIO K pa3Mepam
10 1 15 mm (puc. 5.6), momydaeMbiM TIpu 00paboTke otBepcTuii @8 u @12 Mm.

Kpatkue MeToanueckue yKa3aHusl K BbIIIOJHEHUI0 Pa00ThI

[Tpu BeICOKHX TPeOOBAHUAX K TOUHOCTH OOpaOOTKM B Kaue€CTBE TEXHOJOTHYE-
CKUX 0a3 cieAyeT MPUHUMATh T€ MOBEPXHOCTU 3arOTOBKU, KOTOPBIE SIBJISIOTCS KOH-
CTPYKTOPCKUMH 0a3aMHU 1O OTHOIICHHUIO K 00pabaThIBa€MbIM MTOBEPXHOCTSIM.

B oOmeM cimydae mpuHIUIT COBMEIIEHUsT 0a3 MO OTHOIIEHUIO K KaKOW-JIHMOO
00pabaTbIBa€MOI MOBEPXHOCTH COCTOUT B TOM, YTOOBI HMCIOJIb30BaTh B KaueCTBE
BCEX TEXHOJIOTMYECKUX 0a3 OJMH M TOT K€ DJIEMEHT 3arOTOBKHU, KOTOPHIN BBICTYMAET
B POJIM KOHCTPYKTOPCKOM 0a3bl 10 OTHOILICHUIO K 3TON MTOBEPXHOCTH.

Hecobmonenne npuHnuma copmenienusi 6a3 (mpu IpOeKTHPOBAHUU TEXHOJIO-
TUYECKOr0 Mpoliecca) MPUBOJIUT K TMOSIBIECHUIO JOMOJHUTENBHBIX MOTPEIIHOCTEN



00pabOTKU. DTH MOTPEIIHOCTH MOSIBISIIOTCS U3-3a JAOMYyCKa Ha B3aUMHOE MOJIOKEHHE
MOBEPXHOCTEN (MJIM JPYTUX JIEMEHTOB) 3arOTOBKH, BBICTYIAIOIIUX B POJIM Pa3iIny-
HBIX 0a3. B nepBylo ouepear 0OpaiaioT BHUMAaHKE HA COBMEIICHUE MCXOJIHON 0a3bl
C KOHCTPYKTOPCKOI, a 3aT€M Ha COBMEIICHUE YCTAHOBOYHOM 0a3bl ¢ HCXOTHOM 0a30H.

Puc. 5.6. Dcku3 o6pabaTeiBaeMOi aeTanu

IIpumep 1. HecoBmelnieHre ncxoaHoi 6a3bl ¢ KoHCTpykTopckoit 6a3oit (b # Kb).

CornacHo pabodyemy uepTexy aetanu (puc. 5.7, a) MOBEpXHOCTh M KOOpIUHU-
pOBaHa OTHOCUTEIEHO MOBEPXHOCTH L KOHCTPYKTOPCKUM pa3sMepoM Ay ¢ TOUHOCTHIO
Tx=0,2 MM (A £ 0,1), yTo U TpebyeTcs BbIAEPKATh MPU 00paboTKe MOBepXHOCTH M.
Ha omeparmmonHom ackuze (puc. 5.7, 6) oOpabarbiBaemasi OBEpXHOCTh M KoopIu-
HUPOBaHA UCXOJHBIM pazmepoMm A, + 0,05 oTHOCHUTENBHO MOBEPXHOCTU N, KOTOpas
sBisieTcs ucxoaHon 6azoin. OueBunHo, uro b # Kb. Torna B pe3ynbsTaTe 00padboT-
KM TTIOBEPXHOCTH M Tipu TakoM 0a3MpOBaHHUH 3arOTOBKH B TPEOYEMOM KOHCTPYKTOP-
CKOM pa3zMepe Ay MOSBUTCS TONOJHUTENbHAS MOTPeHOCTh 1y = 0,2, T. €. paBHas
nonycky Ha pazmep C = 0,1 Bzaumuoro nosnoxenus: Kb (moBepxHoCTh L) U UCXOTHOM
0a3pl (moBepxHOCTH N). JleficTBUTENIbHAS TTOTPEIIHOCTh TpeOyeMoro pa3Mepa OyaeT
paBHa:

Tin=Tyi+Tux=0,1+0,2=0,3mm,
YTO MpEBbIIAeT TpedyeMblit gomyck 7= 0,2 MM.

Jlnst obecnieuenusi TpeOyeMol TOYHOCTH TIPH TaKOW MPOCTAHOBKE MCXOHOTO
pasMmepa, CleayeT JeWCTBUTEIbHYIO TOYHOCTh MCXOIJHOTO pa3Mepa TOBBICHTH
(TOTPEIIHOCTh YMEHBIIINTH) Ha BEIMYUHY MOTPEITHOCTH Ty« B3AMMHOTO TIOJIOKCHHS
Nbu Kb, T. €.

Tun<T«— Tyx vt Tx > Tyr + Ty (5.1)

B paccmarpuBaemom mpumepe 0,1 < 0,2 — 0,2. HepaBeHCTBO NOIYYUIIOCH
HeBepHoe. CieoBaTeNnbHO, MpU TaKOM BBIOOpE MCXOAHOW 0asbl 3aJlaHHas TOYHOCTb
oOecrieueHa He OyJerT.



Puc. 5.7. HecoBmenienue ncxoiHoi 6a3el 1 KoHCTpyKTOpcKoit 6a3wl (b # Kb)

IIpumep 2. HecoBMenienne yctaHoBOUHOM 0a3bl ¢ ucxoaHou 6a3zoii (Yb # Ub).

CornacHo paboueMy yepTexy neranu (puc. 5.8, @) MOBEpXHOCTh M KOOpAUHU-
pOBaHa OTHOCHUTEILHO MOBEPXHOCTH L KOHCTPYKTOPCKUM pa3sMepoM Ay C TOUHOCTHIO
Tx= 0,2 MM (A £ 0,1), uTro u TpeOyeTcs BbIAEPKATH MPU 00PAOOTKE MOBEPXHOCTH M.
Ha onepanronnom sckuze (puc. 5.8, 6) odpadatbiBacMasi MOBEPXHOCTb M KOOPIUHU-
poBaHa HCXOAHBIM pazMepoM A, + 0,05 OTHOCHTENBPHO MOBEPXHOCTH L, KOTOpas
ABJIIETCS UCXOAHOM 0a3oi. OueBHIHO, YTO UCXOAHAs 0a3a COBMEIIEHA C KOHCTPYK-
topckoit 6a30it (b = KB). [Ipuniun coBMmenienrs 6a3 Ha 3TOM dTare MpoeKTUpoBa-
HUSI TEXHOJIOTUUYECKOTO Tpoiiecca coOII0ICH, U B pe3ysibTaTe 00padOTKU MOBEPXHO-
ctd M npu TakoMm 0a3upoBaHUU 3arOTOBKH B TPEOyEeMOM KOHCTPYKTOPCKOM pa3mepe
Ax He OyAeT IONOJHUTENBHON MOorpemHoCcTH 7Ty OnHaKo mnpu Oa3upoBaHUU
3aroTOBKHU B paboueil 30He CTaHKa B KaYECTBE YCTAHOBOUHOM 0a3bl BbIOpaHa MoBepX-
HOCTb N 3aroToBKH (CM. puc. 5.8, 6) T. €. IONMyIIEHO HECOBMEIIIEHHE YCTAaHOBOUYHOU
6a3bl ¢ ucxoanoi 6azoit (Yb # UB). Tak kak noBepxHocth L (UB) u nosepxHocts N
(Vb) cBszansl pazmepom B £ 0,1 (cm. puc. 5.8, a), To B ucxonoM pasmepe A, = 0,05
MOSIBUTCSL JTOMOJIHUTENbHASA NOrpelmHocTh 7y.,, paBHas gomycky (0,2) Ha pasmep
B + 0,1, T. e. paBHas AOMyCKy Ha B3aUMHOE IOJIOXKEHUE MCXOJHOW 0a3bl U yCTaHO-
BOYHOM 0a3bl. JlelicTBUTENbHAS TOTPEITHOCTL TpeOyeMoro (A,) pa3mepa OyIeT paBHa

Tua=Ty+Tyu=0,1+0,2=0,3Mmm,

YTO MpEBBIIIAET TpedyeMblit gomyck 7, = 0,1mm.
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Puc. 5.8. HecoBmemienue ycranoBouHOM 0a3bl v ucxoHoi 6a3el (Yb # Hb)



s obecnedeHuss TpeOyeMoOil TOUHOCTH MPU TaKOM BbIOOpE YCTAaHOBOYHOMU
0a3bl, caeAyeT TOYHOCTh UCXOAHOTO pa3Mepa MOBBICUTh Ha BETUYUHY MOTPEITHOCTU
Ty., B3auMHOro noisioxkenus Mb u Vb, T. e. nelicTBUTENBbHAs TOYHOCTh UCXOIHOIO
pazmepa

Tua<Ty-Tyy vima Ty 2 Tus+ Ty (5.2)

Hecosmemnienne (b # Kb) ciaegyer yuuthiBaTh mpu pa3pabOTKe omepariuit
TEXHOJIOTHUYECKoro mnpoiiecca, a HecoBmenieHue (Yb # UbB) cneayer yuutbiBath mpu
MIPOCKTUPOBAHHUH CIICIIHAIIBHOTO CTAHOYHOT'O MPUCITOCOOICHUS AJIS ISTaTH.

HecoBMmemenne npyrux TEXHOJIOTHYECKUX 0a3 MEXy COOOW WIIM C KOHCTPYK-
TOPCKOM 02301 MPUBOJUT K aHAJIOTUYHBIM MOCIIECTBUSIM.

3aganmue 5.6
Ha ocHoBanuu pabouero ueprexa jaeranu (puc. 5.9, a) u cxembl 00pabOTKH 3a-

roToBku (puc. 5.9, 6) onpenenuTb BO3MOKHOCTb BBIIIOJIHEHUS omepanuu 0e3 Opaka
110 UCXOAHBIM pazmepaM 20_; o1 10_; o MM.

a o
20_9, 209,
: %
b < e
‘ g—
2 3

40_o.

Puc. 5.9. Ueptex neranu (a) u cxema o0paboTku (6)
IIpuMep BbINOTHEHHS 3aJaHUSA

W3 ananu3a pabouero yepreka JAeTald U CXeMbl 00paOOTKU JEeNaeM BBIBO/,
YTO MO OTHOLIEHUIO K 000MM HCXOAHBIM paszmepam 20_4 ¢, u 10_; g, MM OpHUHIMI
COBMeIlleHUsI 0a3 He HapylleH, T.e. UCXOAHasl 06a3a COBMeEIlEHA C KOHCTPYKTOPCKOM
6a3oit (Ub = Kb). CnenoBarensHo, MOTPENTHOCTh B3AUMHOTO TIOJIOKEHHS 0a3 OTCYT-
ctByeT (7,«= 0). Torna neiicTBuTeNIbHAS TOUHOCTH UCXOTHOTO pazmMepa 1o dopmyie (5.1):

Tya<Ti—Tux <0,1-0<0,1.

3ajaHHasi TOYHOCTh UcXomgHoro pasmepa 1, = 0,1. Tak kak aeicTBUTENbHAs
TOYHOCTh HCXOJIHOTO pa3Mepa paBHA 3aJaHHOW TOYHOCTH MCXOIHOTO pa3mepa
(HepaBeHCTBO HE HapylUIEHO), TO omepauus OyAeT BbIIONHEeHa Oe3 Opaka (0e3 ydera
JPYTUX BO3MOXKHBIX TTOIPEIIHOCTEN 00pabOTKHM).



3aganmue 5.7

[To omHOMY W3 BapuaHTOB 3aaHus (Tabi. 5) ompeaenuTh BO3MOXHOCTh Opaka
B UCXOJHOM pa3mepe A, pu (ppe3epoBaHUM Ta3a, €CJIM 3aroToBKa 0a3upyeTcs B 30HE
00paboOTKM CTaHKa IO cXeme, mokasanHou Ha puc 5.10, 6. Ha 06paboTky 3aroTroBKy
MOJIAIOT C pa3MepaMu, TOKa3aHHbIMH Ha pHC. 5.10, a. Kak HYy)KHO H3MEHUTH pa3Mephl
3aroTOBKH U (WJIM) UCXOMHBIN pa3Mep IS MpeAoTBpalieHus opaka?

a O 8

Puc. 5.10. Cxema nosy4yeHus nasza:
@ — 3aroTOBKa; O — UCXOHBIN pa3Mep; 6 — KOHCTPYKTOPCKHIA pa3mMep

IIpuMmep BbhInoTHeHNs 3agannst (BapuaHT Ne 0)

[To IMpunoxkennto 1 HaxoauM UQPPOBBIE 3HAYEHUS JOIMYCKOB HA BCE Pa3MeEphI:
* A-20Al1(20_¢ 13);
» b—-40h12(40_y25);
= A, — 14H11(141011);
» Ak — 14H12(14%0-18),
N3 ananuza cxeMbl 6a3upoBaHMs 3arOTOBKH M BapHaHTa MPOCTAHOBKU MCXO/I-
HOTO pa3Mepa A, JieJlaeM BBIBOJI, UTO UCXOHAsl 0a3a HE COBMEIICHA C YCTAHOBOYHOM
6azoii (b # VYB). B aToM cilydyae TOYHOCTH HMCXOMHOTO pa3Mepa JOJKHA OBITh
MOBBIIIEHA HA BEJIMYMHY JOIyCKa Ha B3anMHOe mnojoxenne Mb u Yb, koTopslii
(em. puc. 5.10, a) Tuy= 0,13 MmMm.
Torna neicTBUTENBHAS TOUHOCTH UCXOIHOTO pazMepa 1o popmyie (5.2):
Ty 2Tua+Tyy. 20,11 +0,13 >0,24mm.
3agaHHas TOYHOCTh KOHCTPYKTOpPCKOro pasmepa Ay (puc. 5.10, ¢) T = 0,18.
IIpn TakOM COOTHOILIEHUM TTOTPEIIHOCTEN KOHCTPYKTOPCKUN pa3Mep A: 018k oyner
obecneueH, Tak Kak 1, — Ty = 0,24 — 0,18 = 0,06 mm. EcTh ueTbipe criocoba perieHus
oOecrieueHus 3aIaHHON TOYHOCTH.

1. [ToBbicUTh TOYHOCTH HcXOgHOTrO pa3mepa Ha 0,06 mm. Torma pasmep
A, = 14709 Gyner umers gonyck T, = 0,05 MM.
2. [ToBeicuTh TOUHOCTH 3aroToBku Ha 0,06 mMm. Torma pasmep A craner

20_¢ g7, KOTOPBIA CIETYET MOJYIUTh Ha NPEABLTYLIEH ONEPALUH.
3. CHuU3MTH 3aJaHHYI0 TOYHOCTH (A, = 141%18) 10 pazmepa 141024,



Tabmuna 5
NuauBuayajbHble BAPDUAHTHI JJI BbINIOJHEHUS 3a1aHud S.7

Ilokazarenu Bapuant
SATOTOBKHMACTAI || op | 3 4 5 | 6| 7| 8 o |10 11 |12 13|14 ] 15

HomuuambHbii | 5| 330 | 995 | 440 | 332 | 334 | 228 | 330 | 336 | 440 | 338
A pasMep, MM

TouHOCTH h11l | h11 | hl2 | hll1 hl2 h11l | hi3 | hl2 | hll h11l | hl3

Hommmamenbiit || 5o | 45 | 60 | 52 | 54 | 48 | 50 | 56 | 60 | 58
. pasmep, MM

Tounocrs | hi2 | h12 | hi2 | h12 | hi2 | hi2 | h12 | hi2 | K12 | hi2 | hI2

Hommmamerbit | )| e |0 | 00 | 14 |18 |12 | 12| 14 | 18 | 18
A pasMep, MM

Tounocts | HI1|HI2 |HI1| HI2 | HIO | HIO |HI2|HI2| HIO | HI2 | HI1

Hommmamenbiit | )| e |0 | o0 | 14 | 18 |12 | 12| 14 | 18 | 18
A pasMep, MM

Tounocrs | H12 |H13 | HI12 | H13 | H12 | H12 |HI3 | HI0 | H12 | HI3 | HI2




4.  Paznmenuts 0,06 Ha Tpu cniocoba. Torma

T,=0,11-0,02=0,09 mm; A= 14"0Mmm;
T,=0,13-0,02=0,11; A =20""mm;
T, = 0,18 + 0,02 = 0,20; Ak = 14"2%Mm.

3aganue 5.8

Ha puc. 5.11 npencraBiensl pabouuii 4epTeX ACTAIA M cxeMa 0a3upOBaHMUS
3aroTOBKH B pabouelt 30He cTaHKa. TpeOyeTcss ompenenuTh, I KaKUX HCXOJIHBIX
pa3MepoB (0 yKa3aHHUIO MPEToaBaTesis) HapyIIeH MPUHIUI COBMeIIeHus 0a3. Uto
MOXHO M3MEHHUTH B OIEPAIMOHHOM JCKH3e, YTOOBI HE OBUIO Opaka M0 MCXOIHBIM
pazmepam?

a

o~

0

m-o.‘ lo’O.. lo+o.| 1000.1 10-0.'

lo’bo.l
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i 3
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AN

Puc. 5.11. Yeprex neranu (a) u cxema 6a3upoBaHUs 3aTOTOBKH (0)



PABOTA Ne6
HOPMHUPOBAHHUE TOKAPHOM OIEPAIIUU
TEXHOJOI'MYECKOI'O ITPOIECCA

Ienab padoThbl — 03HAKOMIIEHHE C OCHOBHBIMU IOHATHSMU U ONPEIACICHUSIMM,
UCIOJIb3yEMBIMHU MIPH MPAKTUUECKOM HOPMUPOBAHNUHU TOKAPHBIX ONEpALUi; TpHUOOpe-
TEHUE HABBIKOB W YMEHHI MO pacdyeTy BpeMEHHU, HEOOXOIUMOMY Jii OOTaurMBaHUs
ITIOBEPXHOCTEH, 3AKPEINJIEHNE 3HAHUM 110 HOPMUPOBAHUIO TOKAPHBIX OINEPALIAM.

OTtu4er N0 NpakTHYeCcKoil padore J0JKEH COAEPKATH:

o OTIEPAITMOHHBIC SCKH3bI 00PaOOTKH TIOBEPXHOCTEN HAa TOKAPHOM CTAHKE;
o pacdeTHbIe (HOPMYIIBI;
o pE3yNbTAaThl PACUETOB;
o BBIBO/IbI 10 paboTe.
L. [lo ogHOMY M3 BapUaHTOB 33/1aHKs HAa IPAKTUIECKYI0 paboty (puc. 6.1 u Tad. 6.1):

— pacCcyuTaTh OCHOBHOC (TGXHOHOF H“IGCKOG) BpEM: Ha 06pa60TI<y HOBCpXHOCTGﬁ
3dar'OTOBKHU B OJIHY OIICpAIHIO,

— OIIPpCACINTD BCIIOMOI'aTCJIbHOC U ITIOATOTOBUTCIIBHO-3aKJIIOYUTCIIBHOC BPCMA;

— pacCuUnTaTh BpCM:A Ha OPIraHU3allMOHHOC U TCXHHMYCCKOC 06CJ'Iy>KI/IBaHI/I€;

— OIIpCACINTb HOPMY BPCMCHHU HA BBIIIOJIHCHUC BCEH OIICpamnunu.

2. Marepuan pexyiien dyactu pe3noB — P9, nuamerp cedyenust onpaBku 16 mwm,
yroJI pe3na B miaHe 45°.

3. Pabota ¢ oxnaxaenuem (COX).

4. Macca 3arotoBku — 10 1 kT.

5. Marepuan 3arotoBku — ctanib 45 (o, = 750 Mlla).

Kparkue meToanueckne yKa3aHusl K BbINIOJTHEHUIO PA0OThI

ITpy HOpMHMpPOBAaHKMK OTEpaAIi TEXHOJIOTMYECKOTO MPOLIecca BPpeMsi MOYKHO OIMPEIEUTh
CJICTYFOIIIMMA METOIAMU:

° pacyeToM MO OTAECJIBHBIM 3JIEMEHTAM Ha OCHOBE aHAJIM3a IOCJIEI0BA-
TEJILHOCTU U COJIepKaHus IEUCTBUN pabouero v CTaHKa,
° MPUOJIMIKEHHO 10 TUITOBBIM HOPMaM B YCJIOBUSIX €IMHUYHOTO M MEJKO-

CEpUMHOI0 MPOU3BOJCTBA;
o Ha OCHOBE XpOHOMETpaka (paKTUUECKHUX 3aTpaT BPEMEHHU.
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Puc. 6.1. Touenue noBepxHocTen
a — 3aroTOBKa; O — ETajlb; 6 — MOJIPE3Ka TOPIA; ¢ — O0TAYMBaHKE 10 YIOpa;
0 — pacTauMBaHHe OTBEPCTUS

Bpemsa pabomur cocmoum:

o U3 TOATOTOBUTEIHHO-3aKITIOUYUTEIHFHOTO BPEMEHH, KOTOpOe pPabodmid
3aTpayMBaeT Ha MOATOTOBKY paboyero Mecra Kk oOpabOTKe MapTUM 3aroTOBOK U
MPUBEICHUE €T0 B UCXOHOE COCTOSIHUE TI0 OKOHYaHUK 00pabOTKHU 3TOM MapTHUH 3arOTOBOK;

o OCHOBHOT'O BPEMEHH, 3aTPAUYUBAEMOI0 HEMOCPEICTBEHHO HA M3MEHEHHE
(hopMbI, pa3MepoB U KaueCcTBA MTOBEPXHOCTH 3arOTOBKH, MPEBpaIlias e B JeTajb;
o BCIIOMOTATEJIbHOTO BPEMEHHU, 3aTpayMBaeMoOro pabouyuM Ha JeHCTBUS,

CIIOCOOCTBYIOIIHE BBIMOJHEHUIO OCHOBHOW pa0OThI, a WMEHHO: Ha YCTaHOBKY W
3aKpETUICHHE 3arOoTOBKH, CHATHE ACTAM, W3MEHEHUE DPEKHUMOB pabOThI CTaHKa,
U3MEpPEHHUs U JIp.;

o BpEMEHHU 00CITy)KUBaHUS pabodyero Mecra.

OcHOBHOE BpeMs 3aBUCHUT OT PEKUMOB 00paOOTKU: TITyOHMHBI Pe3aHus, MOJaqH
U CKOPOCTH PE3aHUs, KOTOPHIC 3aBUCAT B OCHOBHOM OT CBOMCTBa 00pabaThIBAEMOTO
Marepuana, GoOpMbl M JKECTKOCTH 3aroTOBKH, MaTepuaja PEeXYIIeH Y4acTH HHCTPY-
MEHTa W MOIIHOCTH CTaHKa. YWCJIO MPOXOJOB 3aBHCHT OT BEJIWYUHBI MPHUITYCKA H
rIyOuHbl pe3anus. ['yOuHy pe3aHusi BBIOMpPAOT MCXOJs W3 MOIIHOCTU CTaHKa,
KECTKOCTH 3arOTOBKH u CUCTEMBbI 00paboTKH B 1EJIOM.



NuauBuayanbHble BADHAHTHI VISl BBINOJHEHUS] IPAKTHYeCKOi padoThl Ne 6

Tab6muna 6.1

[lokazaTenu neranu u Bapuant
3arOTOBKH 0 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15
HomunanbeHs1i pazmep, MM 100 | 80 65 100 | 100 | 70 80 | 100 | 100 | 60 | 90
TouHocTh hl4 | hi2 hl6 hl3 hl4 | hi4 | hl3 | h14 | hl4 | hl4 | hl6
Rz, MkM 80 40 80 60 80 80 60 | 80 | 80 | 80 | 80
% HomunaneHelit pazmep, MM 80 60 80 70 60 80 9 | 70 | 80 | 60 | 80
g To4HOCTB hl4 | hl4 hl4 hi4 | hl4 | hl4 | hl4 | hi4 | hl4 | h14 | hl4
§ Rz, MKkM 80 40 80 60 80 40 80 | 80 | 60 | 80 | 80
HomunanbsHbiit pazmep, MM 75 55 40 65 57 40 50 | 66 | 64 | 30 | 60
To4HOCTB H14 | H14 | H14 | H14 | H14 | H14 | H14 | H14 |H14| H14 | H14
Rz, Mmxm 80 80 60 40 80 40 80 | 60 | 80 | 40 | 80
HomunanbsHbiit pazmep, MM 25 25 25 25 25 25 25 | 25 | 25| 25 | 25
TouHoCTh hl2 | hi2 hl2 hi2 | hl2 | hi2 | hl12 | hi2 | hi2 | hI2 | hI2
Rz, MKkM 20 20 20 20 20 20 20 | 20 | 20 | 20 | 20
HomunaneHslil pazmep, MM 75 55 76 65 57 78 86 | 66 | 75 | 54 | 76
To4HOCTB h12 | h12 | hI2 hi2 | hl2 | hi2 | hi12 | hi2 | h12 | hI2 | hI2
% Rz, MkM 20 20 20 20 20 20 20 | 20 | 20 | 20 | 20
‘E’( HomunaneHelil pazmep, MM 80 60 45 70 62 46 55 | 70 | 70 | 34 | 64
To4yHOCTB H12 | H12 | HI2 | HI2 | HI12 | H12 | HI2 | H12 |H12| H12 | HI2
Rz, MkM 20 20 20 20 20 20 20 | 20 | 20 | 20 | 20
HomunaneHslIil pazmMep, MM 90 70 55 80 72 56 65 | 80 | 80 | 44 | 74
To4yHOCTH h12 | h12 | hl2 h12 | h12 | h12 | h12 | h12 | h12 | h12 | h12
Rz, mxm 20 20 20 20 20 20 20 | 20 | 20 | 20 | 20
N, mr./ron 8000 | 9000 | 4000 | 9000 | 6000 | 3000 {13000{ 7000|8000 9000 {12000




[Ipy HanM4Mu YEPHOBOM OOPAOOTKH LENECOOOPa3HO INPHUIYCK CHUMATh 3a
oauH npoxo. IIpy uncToBoi 00paboTKe TIyOMHY pe3aHus HA3HAYAIOT B 3aBUCHMO-
CTH OT TpeOyeMOM NIEPOXOBATOCTH IIOBEPXHOCTH.

CKOpOCTh pe3aHusi, M/MHH, IIPY BPAIIEHUH 3aT0TOBKU ONPEIEIISIOT 10 (hOpMyJIe

V = 1tDn/1000, 6.1)
rne D — numamerp o6pabaThIBaeMON IOBEPXHOCTH, MM; 7 — YacTOTAa BPaIlCHUS
3arOTOBKH, MUH |

Cuaeayer MMeTh B BHAY, YTO HOPMATHBHBLIC JAHHBIE MPEIyCMATPUBAIOT
yCpeAHeHHbIe 3HAYEHHUs TUIyOHMHBLI pe3aHusi, NOAa4Yd M CKOPOCTH pe3aHus, Io-
ITOMY NPAKTHYECKH HX MOKHO HECKOJIBLKO WJIH YBeJHYHBATH, WM YMEHbIIATD.

IIpumep BbINOJHEHUS NMPAKTHYECKOH padoThl (BapuaHT Ne ()

Cuurtas, 4To Ha 00pabOTKY MOCTYNAIOT IITYYHBIE 3arOTOBKM B BHUJE TOJICTO-
CTEHHOM TpyOBI (cM. puc. 6.1, a), mpoueanue 4epHoByo 00padotky (Rz 80), cocta-
BUM AICKU3bI 00pabOTKM 3aroTOBKH MO nepexojaM. Onepanus MOXKET BBITOJHATHCS
HAa TOKApPHOM CTaHKE WMJM Ha TOKapHO-PEBOJLBEPHOM cTaHke. B obomx cmyuasx
OyJleT TP OCHOBHBIX MEPEXO/IA:

o MOJpe3aHne Toplia 3aroTOBKU (CM. puC. 6.1, 8) ¢ BbIAEPKUBAHUEM DPa3-
Mmepa [ (75412, Rz 20);

o TOYEHHUE HAPY>KHOU MOBEPXHOCTHU 3arOTOBKHU (CM. puC. 6.1, 2) ¢ BblIepxu-
BaHveM pasmepa K (090/412) u obecnieuenviem pasvepa I (25412, Rz 20);

o TOYECHHE BHYTPEHHETO JAMaMeTpa 3aroToBKU (cM. puc. 6.1, 0) ¢ Bblaep-
xuBaHueM pazmepa E (O80H12, Rz 20) na nqiuune 75 mm (pazmep /).

HanpHeliyto paboTy 1enecoo0pa3Ho MPOBOAUTH MO CIEAYIOMIEMY alTOpPHUT-
My, IPEJCTAaBICHHOMY B BHji€ Ta0. 6.2.

OrnpenenM napameTpbl Oreparu, UCTIONB3Ys MPETI0KEHHBIN aTTOPUTM.

1. Jnmuay L o0paboTKM M BEIMYMHY CHUMAeMOro Tpumycka (Ha paauyc) Z
oTpeseNsieM 1o MepexoaM, UCHodb3ys puc. 6.1 u tad:. 6.1:

° J1s iepBoro nepexona: L = 12,5 mm, Z=5 mm, 1 npoxos;

o 1151 BTOoporo nepexojna: L = 50 mm, Z =5 MM, 2 ipoxoaa;

o IUIs1 TpeThero nepexona: L =75 mm, Z = 2,5 mMm, 1 poxon.

2. Benmnuuny nomaun So,s Ha OAUH OOOPOT 3arOTOBKHM OMPEACNSiEeM, UCHOJIb3Ys

tabn. [16.10 u npumevanus k Tabm. 6.1:

JUIsL TIepBoOTo repexonaa: Sqs= 0,1 MM/00 3aroTOBKH;

JIs1 BTOporo nepexoja: Sos = 0,15 MM/00 3aroToBku;

JUISL TPEThEro nepexoaa: Sos= 0,15 MM/00 3aroTOBKH.

3HaueHue pacyeTHON CKOpOCTU V pe3anus onpenensieM mno taosn. [16.3:

JU1s TIepBoro nepexona: V'= 130 m/muH;

JUIs1 BTOporo nepexoja: V'= 106 m/MuH;

JUJISL TPETHETO nepexoz[a V'=96 m/MuH.

PacueTHoe umncio n' 060poTOB B MUHYTY IITIMHIEISA CTaHKa HaXxoIuM 10 Ghop-
Myne n'=1000 V' /(mD) c yuerom nuameTpa D oOpabaTbIBaeMOU MOBEPXHOCTHU:

#....UJ..



. 1 nepBoro nepexona: D = 90 mm, n' = 460 mun’!;
° 17151 BToporo nepexona: D =90 mm, n' =375 MHH
o 11 TpeThero nepexona: D = 80 mm, n' = 383 mun'.

Tab6muna 6.2

AJITOPpUTM ompe/e/ieHisl IapaMeTPOB TOKAPHOI onepauuu

Howmep . Hcrouynuk nonydeHus
o Lens geiicTBus
NeCTBUS pe3ynbrarta

1 Omnpenenenue JUIMHBI L 00pabOTKH U CHUMAEMOTo Pabouue ueptexu

IpuIycka Z JleTalli U 3arOTOBKH
Omnpenenenre 000pOTHON oa4H Sos, MM/00
2 e P A Do, ’ Ta6u. 116.8
3arOTOBKH
3 Ornpezenenne pacyeTHOW CKOpOoCTH V' pe3anusi, M/MUH Ta6u. I116.3
Omnpenenenue pacyeTHOro yucia #n' 000poTOB B MUH
4 per P P Y n'=1000 V' (D)
IITTMHJIEIS] CTaHKa
Onpenenenre (GakTUYECKOTO Yncia 7 000poTOB
5 pedl b p [Ipunoxenue 8
B MUHYTY LIMUHACIS CTAaHKA
6 Omnpenenenue hakTuueckoil ckopoctu V pesanus V'=mDn/ 1000
7 OnpeneneHre MUHYTHOHN MOAAYN Sy, MM/MUH s = 1*So6
Omnpenenenue JUIMHBI Ly Bpe3aHUS U JJTUHBI L
8 bea A *p P A " Ta6n. 116.9
nepedera pesna
9 Onpenenenre pacyeTHON AJIMHBI Ly Ly=L+ Lgp+ Ly
Omnpenenenre OCHOBHOTO BPEMEHHU fo;,
10 pel p o toi = Lp/ Sivimn
JUISL KQKJI0T0 Iepexoaa
1 Omnpenenenre OCHOBHOTO BPEMEHHU fo; AJIsl BCEH orepa- =Yt
1uu (i IEPEXo10B) 0 ot

12 Omnpenenenue BCIIOMOraTelIbHOIO BPEMEHH /5 Tabn. I15.1

13 OmnpeneneHue onepaTUBHOTO BpEMEHU fon=1to+ ts

14 OrmpezienieHne BpEMEHH tr.o TEXHUYECKOTO Tabmn. I15.3,

o0cyXUBaHUS paboyero Mecra tro = 2,5t/100
Omnpenenenue BpeMeHH f; Ha (pru3HUecKue

15 ped P niia Ta6m. 115.3, tn = 2,560/ 100
MOTPEeOHOCTH

16 Onpenenenne BpeMEeHH fopr OpraHu3aliMoHHOro 0ocmy- | Tabun. I115.3, f topr = 4,640n/100

KHMBaHUs paboyero mecra —tro.- In
17 Ornpezenenne MTY4YHOTO BpeMEHHU 1y Tur=to+ tat topr + troT tn
Onpenenenue yucna 3aroTOBOK B TIAPTHH
18 ped 18 Grapr P Grapr = SN/ 254
MIPH CEPUITHOM TIPOU3BOJICTBE
Omnpenenenre MoAroTOBUTENbHO-3aKIIOYUTEILHOTO Bpe-
19 pea A P Ta6u. I15.4
MEHH I3,
Omnpenenenue MTYYHO-KaTbKYISIIHOHHOTO

20 p y Y turx = Tur + tos /QHapT
BPEMEHH fur.x

21 3aHeceHue pe3yIbTaTOB pacyeTa B OMEPAIMOHHYIO KapTy




5.®akTU4ecKoe YUCIIO 7 000OPOTOB B MUHYTY ILIIMUHJENS CTaHKA BRIOMpAEM 10 rac-
HOPTHBIM JJAHHBIM TOKApHO-BUHTOpE3HOTO cTaHKa (I Ipunoxenue 8):

° J1s1 iepBoro nepexoja: # = 500 MHH

° JJ1s1 BTOporo nepexoxna: n = 400 MHH;

. 11 TpeThero nepexona: n = 400 mun!,

6.DaKkTHYECKYI0 CKOPOCTh V pe3anus onpenenum no Gopmyne V= mDn/1 000:
° TS TIepBoro nepexoxaa: V= 141,3 m/muH;

o JUTst BTOpoTro niepexoaa: V' = 113 m/mus,;

o TUTs1 TpeTbero nepexona: V = 100,5 M/mMuH.

7.MuHyTHYIO 101249y Syus, MM/MUH, ONIPEACIUM 10 GOPMYIE Sy = 1°Sos.
o JUTSI TIEPBOTO Tepexoa: Syyum = 50 MM/MUH;

o JUTSI BTOPOTO Tiepexoaa: Sy = 60 MM/MUH;

° JUISL TPEThEro nepexoaa: Syun = 60 MM/MUH.

8. [lnuny Ly, Bpe3anus u AnuHy L,, nepebdera pesua onpenenum mno tadun. 116.9:
° JUIS TIEPBOTO Nepexona: Ly, =5 MM, Ly = 2 MMm;

° JUIsL BTOPOTO niepexoaa: Ly, =3 MM, Ly = 2 MM;

° JUISL TPETBETO nepexona: Ly, =3 MM, L, = 2 M.

9.Pacuernyto quuny L, onpenenum o gopmyne Ly = Ly + L + Ly:

° JUIst mepBoro nepexoga: L, =5+12,5+2=19,5 mm;

o JuIst BTOporo nepexoaa: L, =3 + 50 + 0 = 53 mmM;

o JUIsL TpeTbero nepexona: L, =3 +75+2 =

10.0OcHOBHOE BpeMs t,; OTIpeieuM M0 GOpMYIIe to; = Ly / Syuni:

° JUJIS TIEPBOTO nepexoa: fo; = 0,39 MuH;

° JIJIsL BTOpOTO Tiepexona: t,» = 0,88 mMuH;

° IUJIsL TPETHETO Mepexoaa: fo3 = 1,33 MuH.

11. OcHoBHOE BpeMs 1151 Bceit onepaiuu (3 repexoaa) onpeaesieM mno hopmylie
to=Xt,; =0,39 + 0,88 + 1,33 =2,6 muH.
12. BcriomorarenbHOe BpeMsi £; Ha onepaiuio onpeaensem no taosm. [15.1 ¢ yaerom
YCTaHOBKHM 3aTOTOBKU B TPEXKYJIAYKOBOM MATPOHE C BBIBEPKOM: #; = 0,4 MUH.
13.0nepatuBHOE BpeMs fo; OTipeiessieM 1o hopmyie
ton=1,+1t;, =2,6 +0,4 =3 MuH.

14 - 16. CymmapHOe BpeMs Ha TEXHUYECKOE U OpraHU3alMOHHOE O0CTyKUBaHHUE pa-
Oouero MecTa, a Takke Ha gpuanyeckue norpednoctu (tadiu. I15.3) mpu padote Ha TO-
KapHOM CTaHKe ¢ BbICOTOM 1eHTpoB 400 mMm cocrtaBisier 5,3 % OT onepaTUBHOTO
BPEMEHM, T. €. lopr T tro. + tn=5,3"1,/100 = 5,3 - 3/100 = 0,16 MuH.
17. tyanoe BpeMs Ty ompenesnsieM o Ggopmyiie

Tin=to+ts+ topr + tro T 1,=2,6+0,4+ 0,16 =3,2 mun.
18. UuCHO @papr 3aTOTOBOK B MApTUH IPU CEPUHHOM MPOU3BOJCTBE ONPEIEIUM IO
bopMyIie Guapr = SNi/254 = 157,5. IlpyHrMaeM 4ucCiio 3aroTOBOK B maptuu 160 miT.
19. IToAroToBUTENHHO-3aKITFOUUTEIIEHOE BPEMS £ 5. OTIpeiensieM 1o Tabi. 5.4, t;,;. = 6 MUH.
20. IlITy4yHO-KaNbKYISIUOHHOE BpeMsl onpeiesisieM no Gpopmyrie

Twex= Tun T tus. /Quapr = 3,2 +6/160 = 3,3 mMu=.

21. [lony4yeHHbIE pE3yNbTAThl PACUETOB 3aHOCAT B ONEPAI[MOHHYIO KapTy.



KOHTPOJIBHBIE BOITPOCHI JJIAA 3AIIIUTBI

INPAKTUYECKOM PABOTBI

1. Yro Takoe HOpMa BpeMeHU?

2. Ha3oBuTe u3BecTHBIE BaM METOAbI ONIPEACIICHUS] HOPMBI BDEMEHH.

3. Uto Takoe mtTy4yHoe Bpemsi?

4. Ha kakue paboTsl pabouunii 3aTpauynBaeT MOJATOTOBUTEIHHO-3aKIIOUUTEIILHOE
Bpemsi?

5. Ha xakue paGoThI 3aTpaunBaeTcs OCHOBHOE BpeMsi?

6. Ha xakue paboTbl pabouunii 3aTpaunBaeT BCIIOMOTaTEIbHOE BpeMs?

7. HazoBure cocTaBisomniyie pacieTHON JJIMHBI 00pabOTKH.

8. [To xakoit popMyIie pacCUUTHIBAIOT TPeOyeMOe YUCIO 0O0OPOTOB IIMTUHIEIS
TOKApHOT'O CTaHKa?

9. Kakum 06pa3oM y4UTHIBAIOT MOATOTOBUTENIBHO-3aKIIOUNTEIBHOE BpEMs IIPU

HOPMUPOBAHUH OTeparuii?

PABOTA Ne7
TEXHUYECKOE HOPMHPOBAHUE TEXHOJIOI'HYECKHX
OIIEPALIMU, CTPYKTYPA HITYYHOI'O BPEMEHH

Kparkas Teopust

TexHnueckoe HOPMHUPOBAHUE OIEPAIMil MPEACTaBISIET COO0M COBOKYITHOCTh
METOJIOB M MPHUEMOB, TTO3BOJISIONINX YCTAHOBUTh TEXHHYECKH 0OOCHOBAHHYIO HOPMY
BPEMEHM Ha BBITIOJHEHHUE OIPEICICHHBIX ONEpaliii TEXHOJOTHYECKOTo Ipolecca B
YCJIOBUSAX KOHKPETHOTO MPOU3BOJICTBA.

Hopma BpeMeHU — 3TO TEXHUYECKH 0OOCHOBAHHOE BPEMsI BBHIMIOJHEHUS TEXHO-
JIOTUYECKON omnepanuu B HauOosee OJaronpusiTHBIX JUIsi JTAaHHOTO MPOU3BOJCTBA
YCJIOBHUSIX.

Ha ocHOBe HOpPMBI BpPEMEHHM PACCUMTHIBAIOT 3apa0OTHYIO IJIaTy padouux,
OTIPENICIISIIOT MPOU3BOIUTEIIBHOCTh TPYJa, TPeOYyeMOe KOJIMUYECTBO TEXHOJIOTHUECKO-
ro o0OpyI0BaHUs, OCYIICCTBISIOT IJIAHUPOBAHKUE PaOOTHI MPOU3BOJACTBEHHBIX IO/I-
pa3JIelIcHu#, ONpeesaoT MoTpeOHOCTh B pabouei cuie u ap. Jius ycraHOBIICHUS
TEXHUYECKH 000CHOBAHHOW HOPMBI BpPEMEHH TIOJIB3YIOTCS CJICTYIOIMMHU METOJAMHU:

o METOJ1 pacyeTa HOPMbI BPEMEHHM 10 HOPMATHBAM;

o METOJ XpoHOMeTpaxa U ¢poTorpaguu padoyero AHsS B KOHKPETHBIX MPOU3BO/I-
CTBEHHBIX YCJIOBUSIX;

o METO/]I CPAaBHEHHUS U pacyeTa HOPMbI BPEMEHH IO TUIIOBBIM HOPMATHBAM;

o OIBITHO-CTATUCTUYECKUI METOJ HOPMUPOBAHHUS.

[Ipu pacuere Mo HOpMaTHBaM TEXHOJOTHYECKas Omepairus pa3OuBacTcs Ha
AJIEMEHTHI: MEePEXO0/bl, IPOXO/Ibl, IPUEMBI U ABUXKEHUS. KaxKIblil 31eMEeHT aHaIn3u-
pyeTCsl U B OTAEIBLHOCTH, U B COYETAHUU CO CMEXKHBIMU dJIeMEeHTaMu. JJIsi KaK0ro
AJIEMEHTa IO CIPABOYHMKAM YCTAHABJIMBAIOT MPOJOJDKUTEIBHOCTh HCIOJHEHHUS.
Bpemsi Bceil omepanuu CKIIaIbIBa€TCS U3 CYMMBI BPEMEH, 3aTpaudBaeMbIX Ha
OT/ICJIbHBIE DJIEMEHThl C YYE€TOM BO3MOKHOM MMapajlJIeTbHOCTH MX BBIMIOJHEHHUS.



Hampumep, onepanus ¢ppe3epoBaHus MIOCKOCTH B YCIOBHUIX €IUHUYHOTO MTPOU3BO/I-
CTBa MOKET COCTOSITh U3 CIEAYIOIINX 3JIEMEHTOB (OCHOBHBIX, U BCIIOMOTaTEJIbHbIX ):
YCTaHOBKA 3arO0TOBKU Ha CTaHOK;
BBIBEPKA IMOJIOKEHHUS 3arOTOBKU U 3aKPEIIICHUE €€;
BKJIIOUCHUE CTAHKA,
MO/IBE/ICHHE 3aTOTOBKH K (pe3e;
bpe3epoBKa HEOOJIBIIOTO YYaCTKa MOBEPXHOCTH;
OTBEJICHHE 3aTOTOBKU OT (pe3bl;
U3MEpEHHE MOIYIHUBILETOCs pa3Mepa;
KOPPEKTUPOBKA B3aMMHOTO MOJIOKEHUS (PPe3bl U 3arOTOBKU C TOMOIIBIO JIMMOA;
MOJIBE/ICHHE 3aTOTOBKU K ()pe3e U BKIIOUCHHE aBTOMATUYECKON MO1auu;
dbpe3epoBaHUE TOBEPXHOCTH 3aTOTOBKH;
BBIKJIFOUEHHE CTaHKA [10 OKOHYaHUH 00pabOTKU;
pacKperieHUe U CHATHE JIeTalu;
yKJIaJiKa JeTalld B Tapy,
OTBEJICHUE CTOJIa CTAHKA B MCXOJHOE TIOJIOKEHHUE;
OYHCTKA CTAaHKA OT CTPYIKKH.
[Tpo10KUTENTEHOCTD BBIMOIHEHUS OTACIBHBIX JJIEMEHTOB OIEpaliiy 3aBUCUT
OT Macchl U pa3MepOB 3arOTOBKH, OT CXEMbI 0a3UPOBAHMS 3arOTOBKH, TUIA CTaHKA,
TpeOyeMol TOYHOCTH OOpabOTKH M Jip. YCTaHABIMBAIOT IMPOJOKUTEIBHOCTH IO
00IIIEMaITMHOCTPOUTENIHHBIM CITPABOYHHUKAM JJIsI HOPMUPOBAHUS CTAHOYHBIX PaboT.
JI71st yCTaHOBJICHHSI TEXHUYECKH OOOCHOBAaHHOM HOPMBI BPEMEHHU HA KAXKIYIO
OTIepaIfio HEOOXOAMMO PACCUUTHIBATH IITYYHOE BPEMHI.
IIITyyHoe BpemMsi — 3T0 HOpMa BPEMEHHU Ha 00pabOTKYy OJHOM JeTaIl B YCIO-
BUSAX MacCOBOTO MPON3BOACTBa. OHO CKIIABIBACTCSA U3 HECKOIBKUX YACTEH:
TmT:t0+tB+t0pF+tT.0.+tH) (71)
r7i€ o — OCHOBHOE (MAalllMHHOE WJIU TEXHOJOTHYECKOE) BpeMsl; (¢; — BCIIOMOTraTeIbHOE
BPEMSI; fopr — BPEMSI OPTaHU3ALMOHHOTO OOCIY>KUBAHUS; f1,, — BPEMsI TEXHHUECKOTO
00CITy’KUBaHUS; {; — BpEeMsI IEPEPHIBOB B pabOTE HA OTABIX U JUUHBIEC HAJJOOHOCTH.
OCHOBHBIM BpeMeHeM (Z,) Ha3bIBAIOT BPEMsI, B TEUEHHUE KOTOPOTO JOCTUTALCT-
Csl L1eJIb TEXHOJIOTUYECKOM OIepalui, T. €. HEMOCPEICTBEHHO OCYILECTBISETCS N3Me-
HEHHE pa3MepoB U (POPMBI 3arOTOBKH, a TAK)KE KAa4eCTBA €€ MOBEPXHOCTHOTO CJIOS.
[Ipu cOopke m3nenusi B T€YEHUE OCHOBHOTO BPEMEHH MPOUCXOJUT M3MEHEHHE B3a-
MMHOTO PaCTONIOKEHUsI IeTajel U UX KperyIeHHE.
[Tpn Mexanmyeckoi 0OpabOTKE 3arOTOBKH HA CTAaHKE OCHOBHOE BpeMs Ollpe-
JEINSIOT TSl KaKI0TO OCHOBHOTO Tiepexo/ia o (opmyie
to=Lp" i/ (Sum), (7.2)
rae L, — pacuetHas JiuHa oOpabotku (puc. 2.1-7.1); i — uncno pabodnx XOJI0B B
JAHHOM TEPEeX0Ae; Syus — MHUHYTHAs TMoJadya PEXYIIEr0 HHCTPYMEHTA; d — YHUCIIO
OJIHOBPEMEHHO 00pabaThIBAEMbIX 3aTOTOBOK.
MuHyTHas TIoJja4a pexXyIIero MHCTPYMEHTA ONpeierseTcs 1o (hopMmyrie
Swun =1 * So6, (73)
I7€ n — 4YacTOTa BpalleHHs INMMHAeIS uiu (pessl, MUH ', S, — Imogada Ha OIMH
000pOT AeTan WU PPeE3bl.
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Puc. 7.1. Cxema omnpeneneHus pac4eTHON ATUHBI 00paboTKU

Pacuetnas ayrHa oOpaboTKU onpeaessieTcs no hopmye
Ly=L+ Lyp+ Ly, (7.4)
rae L — pimHa oOpa0OaTbiBaeMON MOBEPXHOCTU; Ly, — JUIMHA BPE3aHUS PEKYILETO
MHCTPYMEHTA; L, — JAyiMHa niepedera (BbIXoa WK CX0/1a) PEeXKYyIIEero HHCTPYMEHTA.

BcnomoraresibHOe Bpemsl (f;) — 3TO BpeMsl IEUCTBUI paboyero Ha BBITIOJIHE-
HUE BCIIOMOTATEIbHBIX MEPEX0J0B (YCTAaHOBKA M 3aKPEIUICHHE 3arOTOBKH, CHATHE
JIeTaJN, YIPABJICHUE MEXaHU3MaMU CTaHKa, KOHTPOJIbHBIE U3MEPEHUS U JIp.).

OnepaTuBHoe BpeMs (f,n) — DTO BpeMsi, B TEUEHHE KOTOPOTO BBHIMOJIHSIIOTCS
JICUCTBUSA, TOBTOPSIONIUECS MPHU BBIMOJHEHUU OTEpAIMM HaJ KaKIOW 3aroTOBKOM.
OT0 BpeMs BKIIIOYAET B €0l OCHOBHOE BpEeMsI M BCIOMOTaTEIbHOE BpeMs, T. €.

ton =1+t (7.5)

Bpemsi opraHu3animoHHOro o0c/ay:KMBaHusi padodero mecra (f,pr) — 3TO
BpeMsl, 3aTpaunBaeMoe paboINM-CTaHOUHUKOM Ha YXOJI 32 pabo4nM MECTOM B Teue-
HUE CMEHBI: Ha PAaCKIaAKy U yOOpPKY MHCTpPYMEHTa, Ha OCMOTp M ONMPOOOBaHUE CTaH-
Ka, Ha OYMCTKY OT CTPY>KKH CTaHKa M €ro cMas3Ky. Mcuucisercs 3To Bpems B MPOIICH-
Tax OT ONEPaTUBHOTO BpeMeHW. Hampumep, Mo HOpMaTuBam AJIsT KPYITHOCEPHHHOTO
npou3BojicTBa oHO coctasisieT 0,8 ... 2,5% onepaTUBHOrO BPEMEHH.

Bpemsi TexHnueckoro o0c.ay:kKuBaHusi padodero mecra (t.,) — 3TO BpeMs,
3aTpayMBaeMoe padodyMM Ha yXoj 3a pabouyuM MECTOM B TIPOIECCE BBIMOJHEHUS
paboThI: Ha IOHANIAJIKY U PETYJIMPOBAHUE CTaHKa B MpoIecce paboThl, HA IPABKY U
3aMEHY 3aTyNUBIIEroCs PEXYIIEro MHCTPYMEHTA, Ha CMETaHUE CTPYKKH BO BpeMs
pabotel. OnpenensitoT 3T0 BpeMs B IPOLIEHTaXx OT OCHOBHOTO BpeMenu. 1o HopmaTu-
BaM I OOJIBIITUHCTBA CTAHKOB OHO COCTaBIISAET 3 ... 6% OCHOBHOTO BPEMECHH.

Jlyis Goniee TOYHOTO OMpEENICHNsI BpEMEHU OPTaHN3alMOHHOTO 00CTYKUBaHUS
pabouero Mecrta (Ipu MacCOBOM MTPOU3BOICTBE) MPUMEHSIOT pacyeTHbIE (POPMYIIBI.

[Tpu uepHOBOI1 00paOOTKE 3arOTOBOK:

tro =lc/q, (7.6)
TJIe ¢, — BpeMs, 3aTpaunBacMoe Ha CMEHY IPHUTYIUBIIETOCS WHCTPYMeHTa; ¢ = T/t, —
YHCIIO 3aTOTOBOK, 00pabaThIBaeMBbIX 3a TIEPUOJT CTOUKOCTH T PEkKYIIEro UHCTPYMEHTA.



[Tpu yuctoBoit 06padoTKe:
tro= (ton Kun +tup Kup T 1)/ q, (7.7)
r71€ (fuu, tnp — BPEMSI, 3aTpauMBaeMOE Ha MOAHANIAIKY U IPaBKY MHCTPYMEHTA; Ky, Kip
— YKCJIO MOJIHATAJA0K U MPAaBOK MHCTPYMEHTA; ¢ — YKCIIO 3ar0TOBOK, 00pabOTaHHBIX
3a MEepUOJi CTOMKOCTHU PEKYIIEr0 HHCTPYMEHTA.

Bpewms niepepbiBoB B pab0Te Ha OTIBIX U JTUYHBIE HATOOHOCTH (#;) — 3TO BpeMH,
3aTpaynMBaeMoe pabodyrM Ha JMYHbIE (PU3MOJIOTHYECKHE TOTPEOHOCTH U OTHABIX.
BpeMst Ha OTABIX TpemycMaTpHBAETCS B Cydae TSIKENIBIX YTOMHUTEIBHBIX PaOOT.
Hcuucnsior mo HopMaTHUBaM B MPOIIEHTAX OT OTIEPATUBHOTO BpeMeHU. B eqnHIYIHOM
U CEpUUHOM MPOU3BOJACTBE OHO cOCTaBiseT 4 ... 5 %, B KpyMHOCEpUITHOM U Macco-
BOM IPOM3BOJICTBE — 5 ... 8 % OomepaTUBHOTO BpEMEHH, HO HE Oosee 2 % MpoaoKu-
TEJILHOCTH paboyveil CMEHBI.

IHoaroToBUTEIbHO-3AK/JIIOYUTEIbHOE BpeMs (f;;) — 3TO BpeMsl, yCTaHaBIIHU-
BaeMoe Mpu o0pabOTKe 3aroTOBOK MapTUSIMU (CEpUHHOE MPOU3BOCTBO), JIs TOJIO-
TOBKH W HAJIAJIKU CTaHKa, MPUCIOCOOTICHUI U HHCTPYMEHTOB, a TaK»Ke JIJIs pUBe/Ie-
HUS UX B IEPBOHAYAIILHOE COCTOSIHUE TTOC]Ie OKOHYaHUsl 00pabOoTKM BCe MapTuu 3a-
TOTOBOK. DTO BpeMs OTBOAMTCS Ha BCIO MAPTHUIO 3arOTOBOK. Ero BenmymHa 3aBUCHUT
OT CIIO’)KHOCTH 000PYI0BaHUsI, OCHACTKH, XapaKTepa BBITIOIHIEMOU pabOThl U YPOBHS
CJIO)KHOCTH HaJaJIK¥, HO HE 3aBHCHUT OT KOJIMYECTBAa 3aroTOBOK B 0OpabaThiBaeMou
naptuu. C y4eToM MOJrOTOBUTENHHO-3aKIIOUUTEIILHOTO BPEMEHH HOpMa BPEMEHH
trapr 11 OOpaOOTKM BCEU MAPTHH, COCTOSIIEH U3 Grapr (IITYK) 3aTOTOBOK:

tnapT = T {rnapr + tyes, (78)

HITy4yHO-KANBLKYJISIIIUOHHOE BPeMS (fr) — TO BpeMsi 00pabOTKU OJHOI 3a-
TOTOBKHU (WJIM U3TOTOBJICHUS OJIHOTO M3/EHs), Korja 00padoTka BeleTCs MapTUSIMHU,
T. €. KOrja MOJATrOTOBUTEIbHO-3aKJIIOUUTEIIBHOE BpeMsl 3aJal0T Ha BCHO MapTHIO,
COCTOSIIILYI0 M3 YHCIA (rapr 3aTOTOBOK. llomcumThiBaeTcs 3Ta HOpMa BpEMEHHU IO
bopmyre

turx. = Twr,  tuas napr (79)

3aganmue 7.1
[To omHOMYy M3 BapuaHTOB 3ajaHus (Tabj. 7.1) ompenenuTh OCHOBHOE BpeMs

JUTst 00TauYMBaHMSI TIOBEPXHOCTH M 3aroToBKH, cxeMa 00pabOTKH KOTOpOH MpeacTaB-
JIeHa Ha puc. 7.2.
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Puc. 7.2. Cxema TOYEHHUS 3arOTOBKHA



IIpumep BoInmoHeHus 3aganus (Bapuant Ne ()

Js onpenernieHrs: OCHOBHOTO BPEMEHH BOCTIONB3yeMcst (hopMyIioi (7.2):
to=Lp 1/ (Sumn ).
CornacHo 3amaHuto oOpaboTka Beaercs 3a JBa npoxona (i = 2). PacueTHyio
JUTMHY BBIYUCIIMM TI0 popmyre 7.4):
Ly=L+ L+ L.
CornacHo 3aianuto, JyinHa oopadaTbiBaeMol noBepxHocTy L = 110 mm, aymuHa Bpe-
3aHus Ly =2 MM, JynHa niepedera pesua L, =1,5 mm. Torma L,=110+2 + 1,5=113,5 mm.
MuHyTHY0 nojgady BeIYMCIUM 1O Gopmyne (2.3-7.3) Syun = 1+ Sos. CornacHo 3ana-
HUIO 3aroTOBKA BpalaeTcs ¢ 4acToTod n = 350 MuH!, a momaua Ha ogMH 00OpOT
3aroToBKU Sos = 0,2 mMm. Torma munyTHas mogava Sy = 350 - 0,2 = 70 Mm/MuH.
Takum 06paszom, ocHOBHOE Bpemst £, = (113,5 - 2)/(70 - 1) = 3,2 muH.

3aganue 7.2

[To ogHOMY M3 BapuaHTOB 3ajaHus (Tabi. 7.2) ompeaenuTb OCHOBHOE BPEMs
JUTsL CBEpJICHUsST OTBepCTUsi DD B 3aroToBKe, cxeMa o0paboTKH KOTOPOH MpejcTaBIie-
Ha Ha puc. 7.3, a.
a 6
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Puc. 7.3. Cxema cBepienus (a) u pacueTHas cxema (6) npu oopadoTke
CKBO3HOT'O OTBEPCTHS

IIpuMmep BbINOTHeHNs 3agaHus (BapuaHT Ne 0)

Jlnst onipeiesieHrss OCHOBHOTO BpeMEHHU BocToJibayeMcss popmyioit (7.2):
to = Ly * i/(Syun). CoryiacHo 3agaHuio o0paboTka Beaercs 3a oquH npoxox (7 = 1). Pac-
YEeTHYIO JUIMHY BhIYMCIUM 110 popmyre (7.4): L, = L + L, y+ L,. CornacHo 3agaHuio,
mirHa L obpabatbiBaeMoil moBepxHocTH paBHa 20 MM. J{nuHy L, Bpe3aHus Haiaem
U3 reoMeTpuueckux cooTHomeHu (puc. 7.3, 6). Ilpu yrme cepna B miane 120°,
Ly, = D/2/3 = 10/24/3 = 3 mm. To 3a/IaHuIo0, JIJTMHA Tiepedera ceepia Ly = 1,5 MM.
Torna pacuernas mmuna L, = 20 + 3 + 1,5 = 24,5 mm. MuHyTHYI0 nOAaqy Sy
BbIuuCIUM 110 hopmyiie (7.3): Syu = 7 * Sos.



Tabmma 7.1
NuauBuayanbHble BADMAHTHI VISl BBINIOJIHEHUs 3a1anus 7.1

Bapuant
Hcxonabie naHHbBIC
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L, mm 110 80 90 110 75 60 86 100 102 85 70
Lgp, MM 2 2 2 1,5 1,5 1,5 2 2 1,5 1,5 2
Ly, MM 1,5 1,0 1,5 1,5 1,5 1,5 1,0 1,0 2 1,0 2
So, MM/00 0,2 0,3 0,4 0,25 0,1 0,35 0.2 0,2 0,3 0.3 0.2
1, MUH"' 350 300 320 400 300 400 350 300 400 350 300
Yucnao XO0IO0B i 2 1 3 3 2 2 1 3 2 2 1
Tabmuma 7.2
NuauBuayanbHble BADUAHTHI 1/l BHITIOJIHEHHUS 3a1aHusA 7.2
Bapuant
HUcxonHnie maHHbIE
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L, mm 20 15 30 25 35 20 30 40 25 30 35
DD, MM 10 10 20 10 15 14 10 16 8 12 10
Ly, MM 1,5 1,0 2,0 1,5 1,5 1,5 1,8 1,5 1.0 1,5 1,5
So, MM/00 0,1 0,2 0,1 0,2 0,1 0,2 0,1 0,2 0,1 0,2 0,1
n, MHH"' 200 200 150 180 130 140 180 130 200 160 200




COracHO 3a1aHMIO CBEPIIO BpalaeTcs ¢ 4acToToi n = 200 mun'!, a mogaua Ha
ofH 000poT cBepiia Sos = 0,1 MM, Toraa munyTHas ogaya Sy, = 200 - 0,1 = 20 Mmm/MuH.
Taxum 06pazom, OCHOBHOE BpeMms £, = (24,5 - 1)/20 = 1,2 muH.

3aganue 7.3

[To omgHOMY M3 BapuwaHTOB 3amaHus (Tabia. 7.3) ompenenuTh OCHOBHOE BpEMsI
st o0pabotku ppesort Ddy maza M riryOuHOW s B 3arotoBke, cxema oOpabOTKH
KOTOpOH TpeJicTaBieHa Ha puc. 7.4, a.

< o

Puc. 7.4. Cxema ¢pe3epoBanus nasza (a) u pacuetHas cxema (0)

IIpuMmep BbINOIHeHHM 3agaHus (BapuaHT Ne 0)

J{ns ompenenieHHs: OCHOBHOTO BpEMEHHM BocmoJibdyemcs (opmymoit (7.2):
to = Ly i /Swun. CormacHo 3agaHuio oOpaboTka Benercst 3a oauH mnpoxon (i = 1), u
oOpabatbiBaeTcst ojiHa 3arotoBka (¢ = 1). Pacuetnyro miuHy BerauciuM mno Gopmyiie
(7.4): L, =L + Ly, + L,. CornacHo 3aianuto, AnuHa L oOpabaTbiBaeMoil MOBEPXHO-
cti paBHa 60 MM. /[nuHy L, Bpe3aHus HaiJleM U3 I€OMETPUYECKUX COOTHOLIECHUN
(puc. 7.4, 6). Ilpu nuamerpe ¢pe3sl dy = 40 MM u ryoune nasa 2 = 10 mm

Ly, = ’h(dd, — h) = 17 mm. Ilo 3amanwuto, nouHa repedera dpessl L, = 5 mm. Torma

pacuetHas jyimHa L, = 60 + 17 + 5 = 82 MM. MUHYTHYI0 I0J1a4y Syuu BBIYUCIUM I10
dbopmyine (7.3): Swun = n-Sos. CormacHo 3amanuto, pe3a BpamaeTcs ¢ 4aCTOTOM
n =150 mun’!, a momaua Ha oguH 060pOT Bpessl Sos = 0,6 MM/00. Torma MuHyTHAs
nojava Sy = 150 - 0,6 = 90 mm/MuH. Takum 00pa3oM, OCHOBHOE BpeMsi £, = (82 - 1)/90 ~
~ 0,9 MuH.



Tabmnma 7.3
NuauBuayanbHble BADUAHTHI VISl BBINOJIHEHUs 3aanus 7.3

HcxonHble nanHbIe Bapuant
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L, Mmm 60 40 35 50 45 30 58 68 48 62 55
h, MM 10 12 14 10 15 10 12 14 10 15 12
Adyp, Mm 40 60 80 80 90 60 60 70 70 90 80
Ly, MM 5 10 10 10 10 10 10 10 10 10 10
So6, MM/00 0,6 | 04 0,2 0,4 04 | 04 0,2 0,2 0,4 0,4 0,4
n, MUH"! 150 | 250 | 250 250 250 | 250 | 250 | 250 | 250 | 250 | 250
Yucno X0I0B i 1 2 1 2 3 1 2 3 1 2 3
Tabnuua 7.4
NuauBuaya bHbIe BADHAHTHI /151 BHINOJIHEHUsI 3aganus 7.4
Wcxonanie naHHbIe Bapuant
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L, mm 60 40 35 50 45 30 58 68 48 62 55
B, MM 20 30 40 40 50 30 25 40 45 60 40
Ady, MM 40 60 80 80 90 60 60 70 70 90 80
Ly, MM 5 10 10 10 10 10 10 10 10 10 10
So, MM/00 0,5 0,4 0,2 0,4 0,4 0,4 0,2 0,2 0,4 0,4 0,4
n, MuH’! 150 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250
Ywncito XomoB i 1 2 1 2 3 1 2 3 1 2 3




3ananue 7.4

[To ogHOMY M3 BapuaHTOB 3ajaHus (Tabn. 7.4) onpeaenuTb OCHOBHOE BpEMs
11 00paboTKK TOpLEBOM (Ppe3oit Ddy MIOCKON MOBEPXHOCTH MIMPUHONW B 3aroToB-
KM, cXeMa 00paboTKH KOTOPOM MpeIcTaBiIeHa Ha puc. 7.5.

Puc. 7.5. Cxema 00pabOTKH TIOCKOM MOBEPXHOCTH TOPLIEBOM (pe3oit

IIpuMmep BbINOIHeHHM 3agaHus (BapuaHT Ne 0)

s ompeneneHnss OCHOBHOTO BpEeMEHH Bocmosb3dyeMcst dopmynon (7.2):
to = Ly i/ Sy CoryacHo 3aganuio oOpaboTka BeneTcs 3a oauH mpoxon (i = 1).
PacuetHyro nnuny Bbraucaum no ¢popmyne (7.4): L, = L + Ly, + L. CornacHo 3ana-
HUIO JyuHa L oOpabarbiBaeMoil nmoBepxHocTH paBHa 60 mwm. J(nmuHy L., Bpe3aHus
IIPUMEM COTIJIACHO pHC. 7.5 paBHOU panuycy (pesbl, T. €. Ly, = dy/ 2 = 20 mm. nuny
nepebera gpessl mpumem corsacHo puc. 7.5: Ly, = 0,8 dy/ 2 = 16 mm. Torna pacuer-
Has jvHa L, = 60 + 20 + 16 = 96 MM. MuHyTHYI0 nojia4ya Syyuu BBIYMCINM 110 (Qop-
mye (7.3):

SMI/IH =n- S06°

CoracHo 3amanmio (pesa Bpalaercst ¢ 4actoroi 7 = 150 mun, a nogaya Ha omuH
000poT (pe3bl Ses = 0,5 MM/00. Toraa MuHyTHas noada Sy = 150 - 0,5 = 75 Mmm/MuH. Takum
00pazoM, OCHOBHOE Bpemst £, = (96 - 1)/(75 - 1)= 1,3 Mun.



Ipuioxenne 1
Jlonmycku B cucTemMe oTBepcTHsl Ha Hapy:kHble pa3mepsl no ECIII (I'OCT 25347-82)

KBanuteTsl B 110JIs1 JOITYyCKOB

WuTepBainsl pa3Mepos,
MM

h8 ud f8 ds x8 h9 do 9 h10 hll all cll h12 JsI2 Jsl4

[IpenenbHbIE OTKIOHEHUS, MKM

0 +32 -6 -20 +34 0 -20 -6 0 0 -270 -60 0 +50 | +125

Ot 103 14 | +18 | 20 | 34 | 420 | 25 | 45 | 31 | -40 | -60 | -330 | -120 | -100 | -50 | -125

0 +41 -10 -30 +46 0 -30 -10 0 0 -270 =70 0 +60 | +150

CBpime 3 210 6 18 | +23 | 28 | -48 | 428 | 30 | 60 | -40 | -48 | -75 | -345 | -145 | -120 | -60 | -150

0 +50 -13 -40 +56 0 -40 -13 0 0 -280 | -80 0 +75 | +180

Ceime 6 10 10 22 | 428 | 35 | 52 | 434 | 36 | 76 | 49 | -58 | 90 | -370 | -170 | -150 | -75 | -180

Csbimie 10 no 14 0 +60 -16 -50 +67 0 -50 -16 0 0 -290 -95 0 +90 | +215

-27 +23 -43 =77 +45 -43 -93 -59 -70 -110 | -400 | -205 -180 -90 -215
Cspime 14 mo 18

Cabime 18 o 24 0 +74 | -20 65 | +87 0 65 20 0 0 2300 | -110 0 +105 | +260
33 | +48 | -53 99 | 464 | -52 | -117 | -72 84 | -130 | -430 | 240 | -210 | -105 | -260

Cssiare 24 no 30

Csrimte 30 10 40

0 +99 -25 -80 | +119 0 -80 -25 0 0 -310 | -120 0 +125 | +310

-39 +70 -64 -119 +97 -62 -142 -87 -100 | -160 | -480 | -290 -250 | -125 -310
Csoiate 40 o 50




OxoHuanue npunosc. 1

KBanuteTsl B 110JIs1 JOITYyCKOB

WuTepBainsl pa3Mepos,
MM

h8 ud f8 ds x8 h9 do 9 h10 hll all cll h12 JsI2 Jsl4

[IpenenbHbIE OTKIOHEHUS, MKM

Cabimme 50 70 65 0 | +133| 30 | -100 | +158 | 0 | -100 | 30 | © 0 | -340 | -140 | 0 | +150 | +370

Cabiwre 65 10 80 -46 | +102 | -75 -146 | +146 | -74 | -174 | -104 | -120 | -190 | -550 | -340 | -300 | -150 | -370

Cssiure 80 1o 100 0 +178 | -36 | -120 | +264 0 2120 | -36 0 0 380 | -170 0 | +175 | +435

Casire 100 10 120 -54 | +144 | -90 -174 | £210 | -87 -207 | -123 | -140 | -220 | -630 | -400 | -350 | -175 | -435

Cseoiaze 120 go 140

0 +233 | 43 145 | +373 0 -145 -43 0 0 -460 | -200 0 +200 | +500

Chpmme 140 1o 160 63 | 4210 | -106 | -208 | +310 | -100 | -245 | -143 | -160 | 250 | 830 | -480 | -400 | -200 | -500

Cssoiare 160 1o 180

Cepie 180 xo 200 0 | +308 | -50 | 170 | +497 0 -170 | -50 0 0 660 | -240 0 +230 | 575

=72 +284 | -122 242 | +425 | -115 | -285 | -165 | -185 | -290 | -820 | -570 -460 | -230 | -575
Csrrmre 200 go 250




IIpuaoxenne 2

IIpuMepHbIe MAPUIPYTHI MOJTYYEHHS IAPAMETPOB HAPYKHBIX UJIHHIPHYECKHX TOBEPXHOCTEH

qﬁpHDBDﬁ TOYCHHE

Ra50...6,3
KsanureT
Rz 80 13;14

Y ! Y

TOYEHHE YHCTOBOE TOUEHHE YHCTOBOE TOYEHHE YHCTOBOE

(OKOHYATENBHOE) (monm mnmmdosanwe )
Ra 125 Ra25 Ra 125 Keanuret
Kpamuret Ksamurer 7:8
Rz 80 8:9 Rz 20 10;11 Rz 80

1 T

mmHoBaHHE Lmimi}osaﬂnc TOYEHHE TOHKOE
OKOHYATENBHOE IpEBAPUTEIBHOE (amMasHoe)
Ra32 Keanurer Ra 6,25 | Keanwurer 9 Ra Keamurer
... 1,25 8.9 1,25 ...3.2 7.8

L ; Y

LU.]'IHIi]DBaI-IHE: TOHKOE nUTi(oBAHHE YHCTOBOE
Ra1.25 Keamurer Ra Keanurer 6; 7
5:6 1,25...32
Y 1
TIPUTHPKA cynep PHHHITHPOBAHHE
Ra Keanmurer Ra Keanwurer 4; 5
0,25...0,1 4;5 0,25...0,1




IIpunoxenue 3
IIpuMepHBIe MapWIpyThl IOJIy4YE€HUS IapaMeTPOB BHYTPEHHUX UWINHAPUYECKHX
NMOBEpPXHOCTEN

Ceepnenne

Rz 80 ... 60 Kpanurer 12; 14

Y Y Y

IIporarusanue Pacraunsanmne
SEHKEPDERHHG
TIONY4HCTOBOE YHCTOBOE
Ral2.5
Keanurer Rz 20 Keanuter Rz 20 KpanuteTt
Rz 20 8:9 10; 11 10; 11
:n:pCIIHIHBaHHﬁ: pasBepThIBa- Pacrauisa- Ulnudosanne | b, raunpanme
YHCTOBOE HHe nony- it G e s i TOHKOE
HHCTOBOEC YHCTOBOC HOC
Ra Keanu Ra | Kpamu Ra | Keanu Ra | KBamu Ra| Kpanm
6.3 TET 65| TCT 63 | Ter 63 |Ter 32| Ter
7.9 7.9 T -9 =9 6-8
PaseepThiBaHHE YHCTOBOE [IInugopaHue YHCTOBOE
Ra 1,25 Ksanuter 7; 8 Ra125...3.2 | Ksamrer 6;7
PaseepTrIBaHNE TOHKOE IlInudoBanme TOHKOE ITpuTHpanue,
XOHHHT OBAHHE
Ra Ksanurer Ra Kpanurer Ra Kpanurer
1.25...08 10; 11 1.25...06 10; 11 Y25 02 10; 11

N




OnepanuoHHbIe NPUIYCKH HA 00padO0TKY HAPYKHBIX HUJIMHAPHYECKUX NTOBEPXHOCTE

Ipuioxkenne 4

HomunanbsHbIN quaMeTp Pacuernas qymna o06paboTku, MM
oGpabaThiBaeMOii Bu1 onepanuu 1025 | 25..63 | 63..100 | 100..160 | 160..250 | 250 ...400
MMOBEPXHOCTH, MM [Tpunyck Ha AEamMeTp, MM

ToueHne yepHOBOE 2,5 2,5 2,5 3 3,5 —
Ho 5 Touenne ynucTOBOE 1,0 1,0 1,0 1,0 1.0 1.0
[Imudosanue 0,25 0,25 0,25 0,25 0,3 0.4

ToueHue yepHoBOE 3,0 3,0 3,0 3.5 3,5 33

6..10 Touenune yncToBOE 1,2 1.2 1,2 1.5 1.5 1,5
[Inudopanue 0,25 0,25 0,25 0,25 0,3 0,4

TodeHue yepHOBOE 3,0 3,0 3,0 35 3,5 3,5

10... 18 ToueHHe YHCTOBOE 1,2 1,2 1,2 1,5 1,5 1,5
[InudoBanue 0,3 0,3 0,3 0,3 0,3 0,4

ToueHne yepHOBOE 3,5 3,5 3.5 3,5 3,5 3,5

18...30 ToueHne YHCTOBOE 1,5 1,5 1,5 1,5 1,5 1.5
[InudoBanue 0,3 0,3 0,3 0,3 0,4 0,4
ToueHne yepHOBOE 4,0 4,0 4,0 4,0 4,0 4,0
30...50 TodeHue 4uCcTOBOE 1,5 1,5 1,5 1,5 1,5 2,0
[Inmudosanue 0.4 0.4 0,4 0.4 0,4 0.4
Touenue yepHoBOE 4,0 4,0 4,0 4,0 4,0 4,0
50 ... 80 TodeHne 4uCcTOBOE 1,5 1,5 1,5 1,5 1,5 2,0
[Inmudosanue 0.4 0.4 0,4 0.4 0,4 0,5
ToueHue yepHoBOE 5,0 5,0 5,0 5,0 6,0 7,0
80 ... 120 ToueHHe YHCTOBOE 2,0 2,0 2,0 2,0 2,0 2,0
[[Inudosanue 0,5 0,5 0,5 0,5 0,5 0,5
ToueHnue yepHoOBOE 6,0 6,0 6,0 7,0 7,0 7,0

120 ... 200 ToueHne YHCTOBOE 2,0 2,0 2,0 2,5 2,5 2,5
[Inudosanue 0,5 0,5 0,5 0,6 0,6 0,6




IIpnioxenne S
BPEMEHHBIE IIOKA3ATEJIM TEXHOJIOI'MYECKUX OITEPALIMU

Tabmuma I15.1
BcnomorartenbHoe BpeMsi IpU padoTe HA TOKAPHBIX U NUIM(OBAIBHBIX CTAHKAX, MHUH

Cnoco6 ycTaHOBKH Macca 3arotToBku, Kr

3ar0TOBKH 0,5 1 3 5 8 12 20
B nentpax ¢ xomyTukom - 0,35 0,44 0,54 0,64 0,91 1,12
B nenTpax c ioHerom - 0,44 0,5 0,64 0,78 091 1,12
Ha rnankoii onpaske - 0,42 0,53 0,67 0,79 091 1,1
Ha omnpagke ¢ raiikoit 0,48 0,53 0,61 0,7 0,75 0.8 0,86
B marpone 6e3 BeIBepKH 0,18 0,2 0,22 0,27 0,33 0,38 0,39
B naTpone ¢ BbIBepKoOit - 0,4 0,47 0,56 0,63 0,70 0,84
B naTtpose ¢ nroHeToM - 0,4 0,41 0,53 0,60 0,67 0,78
Ha marauTHOM cTOJIE 0,1 0,15 0,2 0,25 0,3 0,35 0,4

Tabmuma I15.2
BcenomorareabHoe Bpemsi npu padote Ha pe3epHbIX CTAHKAX, MUH

Macca 3aroToBKH, KT
Cnoco6 ycTaHOBKH 3arOTOBKH
0,5 3 5

B THCKaX ¢ 9KCLEHTPUKOBBIM 3aKUMOM 0,9 0,11 0,16

B tuckax ¢ pykosarkon 0,12 0,19 0,21

B Tuckax ¢ Bopotkom 0,14 0,21 0.24

C npuMeHeHHeM MEXaHU3UPOBAHHOTO 0.06 0,09 0.11

3aKuMa
C 3akpernieHueM NpUXBaTaMHU U Ta€YHBIM KIFOYOM B 0.12 0.15 0.23
CIeNUaTLHOM TTPUCTIOCOOJICHUH




Taobmnuua I[15.3

Bpemsi Ha TexHHYeCKOe M OPraHU3AMUOHHOE 00CYyKMBaHUe U Ha PU3MUyecKHe MOTPEOHOCTH

CymmapHoe BpeMs
(TexHMUECKOe
Bpewms Bpewms Ha "o
praHu3aloHHOe
Tun TEXHUYECKOTO buznueckue
o o0cyXMBaHUE U Ha
METaJI000padaTHIBAIOIIETO obcyxuBaHus, % MOTPEOHOCTH, (usmueckie
CTaHKa OT OCHOBHOI'O % OT OIepaTUBHOIO HoTpeGHOCTH)
BpeMEtH BpeMeti % OT OIepaTUBHOIO
BpEMEHU
ToxapHblii ¢ BBICOTOU
LEHTPOB, MM:
2,5
200 2.5 4,6
300 3,0 3,0 5,0
400 3,5 3,5 5,3
PeBoinbBepHBIT
C IUaMeTpoM
OTBEPCTHS IIIMUHJIETIS, MM:
1,5
22 2,5 47
60 3,0 1,6 5,1
110 3,5 1,7 5.4
BeprrkanbHO-CBEPINIBHBIN €
HauOOJIBIIUM JHAMETPOM
oOpabaTsiBaeMOTro
OTBEPCTHS, MM:
35 1,0 1,0 3,5
55 1,0 1,1 3,6
PannansHO-CcBEpAMIBHBIN
¢ HauOOJIBIIUM IUAMETPOM
o0OpabaTeiBa€MOro
OTBEPCTHS, MM:
35 1,0 1,2 3,7
55 1,0 1,4 3.9
I'opuzonTansHO-(ppe3epHbI ¢
JUTAHOM CTOJIa, MM:
1000 1,5 1,2 4,0
1500 2,0 1,5 4,5




Oxonuanue maon. 115.3

CymmapHoe
Bpews Bpewms Ha BI/II)ZMﬂ (TexHuyeckoe
praHu3allOHHOe
Tun TEXHUYECKOTO buznueckue
o0cyXKMBaHUE U Ha
METaJI000pabaTHIBAIOIIETO o0CITyKUBaHUS, MOTPEOHOCTH,
buznveckKue
CTaHKa % OT OCHOBHOTO % OT onepaTuBHOIO HoTpeGHOCTH)
Bpemertt BpeMertH % OT onepaTUBHOIO
BpPEMEHU
BeprukansHo-(hpe3epHbIit
C JUIMHOMH cToja, MM:
1000 1.5 1,2 4,0
1500 2,0 1,5 4,5
KpyrnonumdoBansHbiii
C BBICOTOM LIEHTPOB, MM:,
200 6,0 1,7 6,7
300 7,0 2,2 7,7
BryrpunniigoBanbHblii ¢
HauOOJIBIINM IUAMETPOM
UTU(YEMOTO OTBEPCTHUS, MM:
200 6,0 2,2 2,7
400 7,0 2.7 8,2
[TnockonundoBanbHbINH
C JNIMHOM CTOJIa, MM:
1000 2,0 1,7 4,7
1500 2,5 1,9 5,1
[TpoTsxHOM 2 1,4 4.4
[eHnTpOBOUYHBINI 2 1,2 4,2
3y0Oope3HbIit 3 1,7 5,2




Taonuua I[15.4
IMoAroTOBUTEILHO-3aKIIOYNTEILHOE BpeMsI ITPH PadoTe HA TOKAPHBIX CTAHKAX

BricoTa ieHTpoB cTaHKa, MM
Cnoco6 ycTaHOBKH

N 200 400 600 800
00pabaThIBacMOii 3arOTOBKH
[ToAroTOBUTEIIBHO-3aKIIOYUTEILHOE BPEMS, MHH

B nenTpax craHka uinum Ha

; 4 5,8 6,3 8,6
LIEHTPOBOI ONpaBKe
B camonentpupyiomem 6..7 6,6 ... 8,1 8,8..10,8 | 12,1..14,7
TPEXKy/J1a4KOBOM AaTPOHE
Ha nnanmaiioe 10 11,2 14,1 19,1
B IIPUCIIOCOOIEHUU
Ha nnanmaiie ¢ kpereHuem 5.0 5.7 7.8 11,1
OoaTamu
B LaHroBOM NaTpoHe 4.8 5.8 6,5 7.9
C 3aTsDKHOM raiikoit
Ha xoH1eBoii onpaBke 3,0 3,6 3,8 _

Hananka cranka nis
Hape3aHusl pe3bObl Mo 2 Ho 3 Jo 4 Io 5




IIpunoxenue 6
ITapameTpsbl pe3anusi M pe:KUMBbI 00Pa0OOTKH

Tabmuua I16.1

CkopocTH pe3aHusi IPH TOYEHUH U PACTAYMBAHNMU KOHCTPYKIMOHHBIX CTaJIeil U CIJIaBOB
pe3uamu ¢ miiacruiamu u3 T15K6

[Ipenen npounoctu matepuana, Mlla
44..49(50..55]56..62]63..7.9]80..89 Tonasa, mm/00, ne bonee
I'myOGuna pe3anus, MM, He Oosee
1,4 — — — — 0,2510,54(0,97 1,27 1,65 |2,15| -
3 1,4 — — — 0,14(0,3810,75|0,97 | 1,27 |1,65| -
7 3 1,4 - — - 10,25(0,54(0,75|0,97|1,27| 2,15
15 7 3 1,4 — - 10,1410,3810,54|0,75|0,97 | 1,65
- 15 7 3 1,4 - _10,2510,38/0,54|0,75| 1,27
— — 15 7 3 — - 10,14/0,25(0,38]0,54| 0,97
— — — 15 7 — - 10,1410,25(0,38| 0,75
- — — - 15 - - | — | — 10,14]0,25| 0,54
XapakTep 00paboTku CkopocThb pe3anusi, M/MUH
Hapysxnoe npo10;1bHOE TOUCHHE 417 | 330 | 360 | 231 | 205 | 182 | 144
PacraunBanue 1o quamerpa 500 MM 378 1299|236 (209|186 | 165 | 130
ITonepeynoe ToueHue 518 | 409 | 323 | 287 | 255 | 227 | 188
Tab6muna I16.2

CkopocTu pe3aHusi NPU TOYEHUH U PACTAYMBAHUHU CTaJlell pe3namMu
u3 ctaau P9 u P18

['mybuna pezanusi, MM [Tomaya, MM
1,4 0,16 | 0,26 | 0,34 | 0,44 | 0,58 | 0,76 1 1,3 —
3,0 - 10,16 | 026 | 0,34 | 0,44 | 0,58 | 0,76 1 1,3
6,0 — — 0,16 | 0,26 | 0,34 | 0,44 | 0,58 | 0,76 1
12 - — — — 0,26 | 0,34 | 0,44 | 0,58 | 0,76
XapakTep 00paboTku CKopocThb pe3aHusi, M/MHH

HapyxxHoe npoonbHOe
TOYCHUE

106 89 75 62 52 44 37 31 26

PacraunBanue 96 &0 67 56 47 39 33 28 23

ITonepeunoe ToueHne 130 | 109 91 77 64 54 45 38 32




Tabmuna [16.3
Cxopoctu pe3anus npu ¢ppe3epoBaHUU KOHCTPYKIIUOHHOM CTAJIHU
IUJIHHApHYecKkuMH (ppazamu u3 craau P9 u P18

Huametp Yuero [[Iupuna ['myOuna ITonaya, MM/3y6 dpessl
dpessl, | oo, | dpescpoBams,| ppescposaimn, 005 | 0.1 [ 0.13 [ 0.18 [ 024 [ 033
MM MM MM CKOpOCTb pe3aHusi, M/MUH
3 62 54 49 439 | 38,5 -
12 ...40 5 52 46,5 42 37 33 -
25 g 8 45,5 | 40,5 | 36,5 | 32,5 | 28,5 -
3 54 48,5 44 39 34 -
41 ... 130 5 46,5 | 41,5 38 33,5 | 29,5 -
8 40,5 36 32,5 | 28,5 | 255 -
3 66 59 53 47,5 42 -
12 ...40 5 57 51 46,5 41 36 —
90 2 8 49,5 44 40,5 | 35,5 31 —
3 59 52 48 42 37 —
41 ... 130 5 51 45 40,5 36 31,5 —
8 44 39 35 31 27,5 —
3 71 63 57 51 44,5 40
5 61 54 48,5 | 43,3 | 38,5 34
12 ...40
8 52 46,5 | 42,5 | 37,5 33 29,5
13 45,5 41 37 33 29 26
110 10 3 63 56 | 50 | 45 |395| 35
5 54 48 43,5 | 38,5 34 30,5
41 ... 130
8 46,5 | 41,5 | 37,5 33 29,5 | 26,5
13 41 36,5 33 29 26 23

Tab6muna I16.5
CxopocTu pe3anusi Ipu 00padoTKe KOHCTPYKIMOHHBIX cTaJIell KOHIeBbIMH ()pe3aMu U3

craiau P9 u P18
Tuaerp _— nprsa Tny6una [Togaua, MM/3y0 hpessl
b 6 oOpabareiBaeMoro | obpabareiBacmoro | 0,045 | 0,06 0,07 | 0,09
PE3BL, MM | 3YObCB rnasa, MM mnasa, MM
CxopocTh pe3anus, M/MUH

16 4 16 10 ... 25 35 30,5 27 -
16 5 16 10 ... 25 34 30 - -
20 5 20 10 ... 30 33,5 | 29,5 26,5 23
20 6 20 10 ... 30 33 29 26 -




PesxMMBI TOHKOI'O 00TAYMBAHUSA

Taonuua [16.4

Pexyiuii ”HCTpYMEHT U3 ajiMasa

Pexxymuii ”HCTpYMEHT U3 TBEPIOTO

< CI1lJiaBa
& N < = o < =
§ 5 = g 5 i = z 5 iﬁ
A X 5 3 g = 5 3 2 =
2 5 S = = g = 5 = = g =
< B o= R = o Q< R = %)
© S S S g Q = S g L
s = = = T o = =< == I (S
Q, o = = < o = 2o <
t<) S 53 = S = 3 o
e o g3 S o g3 =)
S} = ‘&) < = O
&) 2 = 2 3 2 = 2
= = = c
Cutymur | 350 ... 500 | 0,02 ... 0,08 | 0,06 ... 0,30 | 200...400 | 0,02...0,08 |0,05 ... 0,45
Bao6uT 380 ...600 | 0,02 ...0,03 | 0,18...0,25 | 250...600 | 0,02 ..0,10 |0,05 ... 0,35
Bponsa 330...500 | 0,02 ...0,05 | 0,10...0.25 | 250 ...500 | 0,02 ... 0,10 |0,05 ... 0,25
Hyryn . - — 100 ...200 | 0,03 ... 0,18 0,10 ... 0,35
cepblIii
Crans — — — 150 ...300 | 0,03 ...0,14 |0,10 ... 0,35
yrﬂepOI[I/ICTaﬂ

Ta6muna I16.6
CxopocTu pe3aHus npu 00pad0TKe KOHCTPYKIMOHHBIX CTaJIeil U CIJIABOB
HMJIHHAPUYEeCKMMH (pe3aMu ¢ iiacTuHamu u3 ciiasa T15K6

Jnametp Yueo [Iupuna I'mybuna Hopnaua, MM/3y6 dpessr
bpessl, 3y6beB dbpesepoBanus, (dbpesepoBanus, 0,12 0,16 0,22 0,3
MM MM MM CkopocTb pe3aHusi, M/MHH

2 255 233 214 195

220 201 4 169

80 8 20... 80 4,4 190 174 160 145
6,5 164 150 137 125

9,5 141 129 118 108

2 276 252 231 211

3 240 218 199 182

90 4 20... 80 4,4 205 288 172 157
6,5 179 162 148 136

9,5 154 141 129 118

2 257 236 216 197

3 222 203 186 170

100 10 20... 80 4,4 192 175 160 147
6,5 165 151 138 127

9,5 143 130 119 109




Taobmauua I[16.7
IMogaum nMpu YepHOBOM HAPY:KHOM TOYEHHH Pe3laMU ¢ MJIACTHHAMH
U3 OBICTPOPeKYIIeli CTaJu UM TBEPAOrO CIJIaBa

OO6pabaTbiBaeMblii MaTepHa
HAunamerp Pazmep Crajtb KOHCTPYKUHOHHAs UyryH ¥ MEJTHBIC CIUIaBBI
JIeTanu, JIEpKaBKU yraepoaucTas
MM pesia, MM ['myOuna pe3anus, MM
o 3 3.5 5-8 8..12 Tlo 3 3.5
Ot 16 X 25 o
Tlo 20 2exgs ] 0.3..04 _ — - —
Or 16 x25

20..40 | 100 55 [04..0.5]03..04 — _ 04..0,5 —
40.. 60 [OT16* 2510 05..09|04..0803..07 — 0,6..09 | 0,5..0,8

25 x 40
60..100 [OT16%2500 ¢ 151 05..1.1105..09|04..08| 08...14 | 07..12

25 x 40

[Mpumeuanwust: 1. [Ipu o6pabotke craneit TBepaocTbio 44 ... 56 HRC tabnuunbie 3HaUeHHS TIOAAYH CIeayeT
YMEHBIIINUTH, yMHOXasl UX Ha Kodduuuent 0,8.
2. IIpu o6paboTke craneit TBepaocThio 57 ... 62 HRC Tabnnynple 3HAUCHUS MOJa9H CIIEAyeT YMEHBIINTS,
YMHOXast uX Ha Koadduruent 0,5.
3. Ilpu 06paboTKe MPEPHIBUCTHIX MOBEPXHOCTEH TaONINYHbIC 3HAUYEHHSI [TOJ]a4H CIIeyeT YMEHBIIUTh, YMHO-

*as ux Ha kodddurmerr 0,5.

Tabmuua [16.9
Benuuuna Bpe3anusi u nepedera pesna npu padore
HA TOKAPHBIX CTAHKAX
[ny6una I'maBHBINM yron pesua B IUIaHE, @ Benuunna
pesamns, | jo | 15 | 20 | 30 | 45 | 60 | 75 | 90 | mepedera,
MM MM
BennuunHa Bpezanus, MM
1 5,7 3,7 2,7 1,7 1 0,6 0,3 1
2 11,3 7,5 5,5 3,5 2 1,2 0,6 1
3 17 11,2 8,2 5,2 3 1,7 0,8 2
4 6,2 14,9 11 6,9 4 2,3 1,1 2
5 4,2 18,6 13,7 8,7 5 2,9 1,3 3 2
6 34 22,4 16,5 10,4 6 3,5 1,6 2
7 40 26 19,2 12,1 7 4 1,9 2
8 452 | 29,8 22 13,8 8 4,6 2,1 3
9 51 33,6 24,7 15,7 9 5,2 2,4 3
10 57 37,3 27,4 17,3 10 5,8 2,7 3




IIpogoabHbIe MOJa4YU MPU YEPHOBOM PACTAYUBAHMHU HA TOKAPHBIX H
TOKAPHO-PEBOJILBEPHBIX CTAHKAX Pe3UAMU € IVIACTHHAMM U3 OBICTPOPEKYILEH CTaJu WM TBEPAOIro CIIaBa

Ta6muma I16.8

OO06pabaTtbiBaeMblii MaTEpHaI
Pasmeps! Beier C q
cesemm pesma | oo Tajgb KOHCTPYKIIMOHHAS YI'YH U MEJHbIE CILIaBbI
WJTH OTIPABKH, pesna ui ['myOuna pe3anus, MM
M OIIPaBKH, MM 3 3 ) 5 3
IMomaun, MM/00 3arOTOBKH
a10 50 0,08 — 0,12 ...0,16 — —
a12 60 0,1 0,08 0,12...0,2 0,12 ...0,18 — —
a16 80 0,1...0,25 0,15 0,1 0,20 ...0,3 0,15...0,25 0,1..0,18 —
@20 100 0,5...03 0,15...0,25 0,12 0,3...0,4 0,25...0,35 0,12 ...0,25 —
@20 125 0,25...0,5 0,15...0,4 0,12...0,2 0,4...0,6 0,3...0,5 0,25 ...0,35 —
a30 150 0.4..0,7 0,2...0,5 0,12...0,3 0,5...0,8 0,4..0,6 0,25 ...0,45 —
340 200 — 0,25 ...0,6 0,15...0,4 — 0,6 ...0,8 03...0,8 —
40x40 150 — 0,6..1,0 0,5...0,7 — 0,7..12 0,5...09 0,4...0,5




ITopaum npu o0padoTke oTBEepCcTHIi 3eHKepaMu, MM/00

Taomumua I16.10

Jlnametp 3eHKepa, MM

OO6pabaTeIiBaeMbIit
MaTepua Tlo 15 15 ... 20 20...25 25..30 | 30...35 | 35...40
Crans 05..06 [06..07 [07..09 |08..10 [09..1,1 [09..12
UyryH (meHee
200HB) n 07..09 [09...1.1 [1,0...12 |1.1..13 [12..15 |14..17
MCIHBIC CITJIaBbI
dyryn 05..06 [06..07 [07..08 [08..09 [09..1.1 |1,0..12

(cerire 200 HB)




IToka3zaTesm TOYHOCTH U Ka4YeCTBa IMMOBEPXHOCTH
To4YHOCTHL H Ka4eCTBO MOBEPXHOCTH IPH oﬁpaﬁoTRe OTBep(:TI/Iﬁ B JIeTAJIAX U3 cTajiei

Ipuiaoxenue 7

['my6una HomuHaneHbI tuamerp
€(hEKTHOTO Kanuter MOBEPXHOCTH, MM
Meron obpadotkn Ra, mxm g (bcnog, Tounoctu | 6..10 |10 ... 18] 18 ... 30[30 ... 50[50 ... 80
MKM Jlonyck Ha 00paboTKy, MM
CaepiieHue 12,5-32 75-25 12 0,15 0,18 0,21 0,25 0,30
Seneposate UepHoBoe 12,5-6,3 50.-.30 12 0,18 0,21 0,25 0,30 0,35
YucroBoe 6,3-3,2 40 - 25 11; 10 0,07 0,08 0,10 0,12 0,14
PasseproiBanie UepHoBoe 1,6 25-12 11: 10 0,06 0,07 0,08 0,10 0,12
YucroBoe 0,8 10 8,7 0,015 0,018 | 0,021 | 0,025 0,03
UepnoBoe 12,5...6,3 50-30 12 - - - - -
PacraunBanue YucToBoe 32..1,6 23-16 11-8 - - - - -
Tonkoe anmaszHoe 0,8-0,2 10...4 7-5 - - - - -
[IpenBaputenbHOE 1,6 20 8 - 0,027 | 0,033 | 0,039 | 0,05
HImudosanue YucroBoe 0,8...0,4 20...5 6;7 — 0,018 | 0,021 | 0,025 0,04
Tonkoe 04...0,1 5 5 - 0,008 | 0,009 | 0,011 0,01
[IpuTupka, XOHUHTOBaHUE 04...0,03 5..3 5 - 0,008 | 0,009 | 0,011 0,01
KanubpoBanue mapukom 0,40 ... 0,05 - 8; 7 - - 0,033 | 0,039 0,05
AnMa3zHoe BhITIaKUBaHHUE 0,05 - 5 - - 0,009 | 0,011 0,01

[Mpumeuanue. [Ipu oO6paboTke AeTalneit U3 4yryHa U BETHBIX CIJIABOB Tpe/IebHBIE OTKIOHEHHUS pa3MEPOB MOYKHO IIPUHUMATh Ha OJIMH KBAJUTET

TOYHEC.




IIpuioxxeHnue 8

KpaTkue TexHHYeCKHE XapPAKTEPUCTUKH METAJLUIOPEKYIINX CTAHKOB

Toxapno-eunmope3nutit cmenoxk 16K20

BricoTa neHTpoB, Mm

PaccrosiHne Mexay LeHTpaMu, MM
MoutHoCTh 2nekTpoaBurarens, Br
YacToTa BpallleHus MIMUHIENSA, MAH '

[IpononbHas momava, MM/00 3arOTOBKHU

HonepeqHa;I moaayda, MM/00 3aroTOBKH

Kpyznowughoeanvnwiit cmanok 3612

HuameTp 00pabaThIBaEMbIX BaJIOB, MM

HuameTp 00pabaThIBa€MbIX OTBEPCTHI, MM
[IpononbHas nonaya (S;B), MM/00 3arotoBku

YacToTa BpaleHus 3aroTOBK1, MUH- |
Ilena genenus mumoOa, MM

JluameTtp nuindoBaIbHOTO KPyra, MM
[upuna mumdoBaIEHOTO KpyTa, MM

YacroTa BpanieHus WITHHAEIS IPA HAPYKHOM

1M OBaHUK, MUH !

215
o 2000
10000
12,5; 16; 20; 25; 31,5; 40; 50; 63; 80;
100; 125; 160; 200 315; 400; 500; 630;
800 1000; 1250; 1600; 2000
0,05; 0,075; 0,09; 0,1; 0,125;0,15;
0,175; 0,2; 0,25; 0,3 0,35; 0,4; 0,5; 0,6;
0,7;0,80,9;1,0;1,2; 1,4, 1,51,75 ...
4,16
0,025; 0,03; 0,0375; 0,045; 0,05;
0,0625; 0,075; 0,0875; 0,1; 0,125;
0,15;0,175;0,2; 0,25;0,3;0,35; 0,4;
0,5;0,6;0,7;0,8;1,0;1,2; 1.4 ... 2,08

8...200
25..50
0,1...5,0
78 ... 780
0,002
300
40

2250

YacroTa BpanieHus WITWHAEIS IPU BHYTPEHHEM

uuidoBanuu, MuH’!

I'opusonTanbHo-dpesepHbIil cTaHOK 6P82

YacToTa BpaleHus MIMUH/ENsA, MUH '

IIpononbHas momada, MM/MUH

16750

31,5;40; 63; 80; 100;
125; 250;315; 400; 630;
800; 1250; 1600

25; 31,5; 40; 50; 63; 80;
100;125; 160; 200; 250;
315; 400; 500; 630;
800; 1000; 1250



Bepmuxkanvno-gppezepustiit cmanoxk 6P12

YacToTa BpalmeHus IIHHENS, MAH

[TpononbHas momada, MM/MUH

Kpyznownughoeanvnwiit cmanox 3M131

Haubonpmmii quametp nmndyeMoi HTOBEpXHOCTH, MM
Haubonpimas qmuna nummdyemMoii moBepXHOCTH, MM
Mo1uHOCTh 3eKTpoaABUTaTENIS, KBT

Yacrora BpaleHus Kpyra, MUH"!

Yacrora BpaleHus 06pabaTbiBaEMON 3arOTOBKH, MUH !

CKopoCTh MPOJ0JIBHOTO X0/1a CTOJIa, MM/MUH

[Tontepeunas nojaya nuiM¢poBaIbLHOTO KpyTa,
MM/XOJ. CTOJIa

HenpepsiBHast nojava npy Bpe3HOM HUTH(POBAHUU, MM/MUH
HuameTp nummgpoBaIbHOrO Kpyra, MM
[upuHa nuM@oBaJIbHOTO Kpyra, MM

ITnockownughosanvuwiii cmanok 311722

[IIupunHa crosa, MM

Jlnrna crosa, MM

MomHOCTb ANeKTpoABUTaTeNs, KBT

CKOpOCTh IBUKEHUS CTOJIA, M/MUH

[Tonepeunas nmogada nuMQPpOBAIBHOTO Kpyra, MM/XO0J CTOJIa
Beprtukanpras mojgava nindoBaIbHOTO Kpyra,

MM/peBepc HuM(oBaIbHON OaOKu

[Tonepeunas nojaya nUIMQPOBaILHOTO KPYyTa,
MM/XO0JI CTOJIa

HuameTp nmndoBaIbHOTO KPyra, MM
[Mupuna numdoBaIbHOTO Kpyra, MM

31,5;40; 63; 80; 100;
125;250;315; 400; 630;
800; 1250; 1600

25; 31,5; 40; 50; 63; 80;
100;125; 160; 200; 250;
315; 400; 500; 630;
800; 1000; 1250

280
700
7,5
1112 nnu 1285
40 ... 400
(OeccTyneH4aro)
50...5000
(OeccTyneH4aro)

0,002 ... 0,1
(beccTyneH4aTo)
0,1...4,5
600
63

320
1250
15
3..45
2 ... 48 (GeccryrieHUaro)

0,004; 0,005; 0,01 ... 0,1
(c warom 0,005 mm)

0,002 ... 0,1
(6eccTyneHyaTo)
450
80



Buympuwinugosanvnwtii cmanoxk 3K228B

HauGonpmuii quamerp nmdyemMoro oTBepCTrs, MM
HauGonbmas qivHa nmudyemMoil HoOBepXHOCTH, MM
MOUIHOCTD ANEKTPOABUTATENS IIMUHAETS, KBT
Yacrora BpaieHus nu$oBaaIbHOrO Kpyra, MUH !

YacroTa Bpamenus 00pabaTeIBa€MOi 3aT0OTOBKH, MMH |
CKOpOCTh IPOJOIBLHOTO X0/1a UM (oBaTbHON 620K, M/MUH
[Tonepeunast mogaya nIMGOBAIBHOTO KPyTra, MM/X0]T
HenpepsiBHas mojava npu Bpe3HOM HUTHU(POBAHUH,
MM/MHH..

HauGonpmuit quameTp nuindoBaibHOTO Kpyra, MM
HauGounpimas mmpuna (JyinHa) nuiidoBaIbHOTO Kpyra, MM

200
200
5,5
4500; 6000; 9000;
13000
100 ... 600
(beccTyneH4aro)
1.7
(beccTyneH4aro)
0,001 ... 0,006
(c mrarom 0,001 mm)

0,1...4,5
175
63
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BBEJAEHUE

B  TeueHwme - NpPOJOKUTENBHOTO  MEpUOJAA  BPEMEHHM Il NPUBOJAA
OOIIETPOMBIIIVIEHHBIX MEXAHU3MOB U TPAHCIOPTHBIX MAIIUH HCIOJIb30BAIHNCH
MapoBbl€ MAIIMHBI W  JIBUTaTeM BHYTpEeHHero cropaHus. (OCHOBHBIMU
HEJIOCTAaTKaMH 3THX JIBUTATEJICH SIBISIOTCS OOJIbIINE radapuThl U BEC, CIOKHOCTh
B OOCIYy)XMBaHUM, HEBO3MOXKHOCTb HCHOJIb30BAHUS HWHAWUBUIYATBHOTO U
B3aMOCBSA3aHHOTO NpuBoAa U Hu3kui KII/I.

HecomHeHHBIE TpeuMyIIecTBa HCIOJIb30BAHUS SJIEKTPUUYECKON HSHEPIUM TMepel
JPYTUMH MPUBEJIO K TOMY, YTO OCHOBHBIM THIIOM JBUTATENS B MPOMBIILIEHHOCTH
B HACTosIee BpeMs SBIAETCS JJICKTpUYECKUd JaBurareinb. PaboTel 1o
ANEKTpUPUKAIIMU POMBIIIUICHHBIX Npeanpusituii B Poccun Hauamuck B 20-€ rojb
IPOILJIOTO CTOJETUS B cOOTBEeTCTBUU ¢ IaHoM ['ODJIPO. 3a 15 ner OwuI0
BBEJICHO B CTPOM pallOHHBIX AJIEKTPOCTAHIIMN 001 MOITHOCTBIO 4,5 MUJUTMOHOB
kBT1; B 1970 r. MOIIHOCTH 3JEKTPOCTAHIIMN COCTaBIUIa OKOJIO 120 MUIUIMOHOB
kBT.

N3 0CHOBHBIX MPEUMYIIIECTB IESKTPUUECKUX JBUTATENCH Mepe APYTUMU CIIeayeT
otMeTuTh uX BbicOkMi KIIJI, xoTopsiii coctaBisger 98+99,5 % nma cambixX
MOIIHBIX JBHUTATElIeH, Mg aBurarencii MoniHocTeio 10 BT oH cocTtasisier 20+ 40
%; KIIJl mapoBoil MaliMHbl HE MpeBbIIaeT 8 %, a MOIIHON NapOBOW TYpOUHBI —
30 %.

Bo3MOXHOCTh Tiepefiauu 2JIEKTPUUYECKOW SHEPruud Ha OOJIBIIME PACCTOSIHUS C
MaJIbIMA TIOTEPSIMH, YAOOCTBO pacmpefefieHuss €€ MeXAy MOTpeOuTeNsIMU,
IpoCTOTa B  OOCIHYXHMBAaHWUW MW  YIPaBICHHH OOYCIOBWIM ITOBCEMECTHOE
HCTIOJBL30BAaHUE AJIEKTPUUECKUX JIBUTATENIEH BO BCEX OTPACISAX MPOMBIIIIICHHOTO
MPOM3BO/ICTBA.

Bueapenue snexkTponpuBoga OKa3aiao CYHIECTBEHHOE BIUSHHE Ha KOHCTPYKIIUIO
pabounx mamuH. [Ipexae Bcero, 3To mpuBeo K 0TKa3zy OT IPYNIIOBOIr0 MPUBOJIA, B

KOTOpPOM OT OJHOI'O ABUTATCIIAA C IIOMOIOBIO TPAHCMHUCCHU JIBUKCHHC I10JIydalla



rpynmna pabo4ynx MamMH. JTO MO3BOJMIIO CYIIECTBEHHO YINPOCTHTH YIpaBICHHE
MPUBOJIOM, MOBBICUTH 0€30MaCHOCTh PabOT, a TaKXKE — BECTH TEXHOJOTHYECKHI
nporiecc (Harmpumep, o0paboTKy AeTaan) Ha ONMTUMAIbHBIX CKOPOCTSIX.

OcHOBHOE  Ha3HAUYCHHME OJJEKTPONPUBOAA — MPHUBOJUTH B  JIBIDKCHUE
UCTIOJIHUTENBbHBIM ~ opraH  pabouedt  mMamuHbl.  OJHAKO  COBPEMEHHBIM
AJIEKTPOIPHUBO/ BBIMOJHSAET 0oJiee CIOXKHYIO 3a7ady: ONTUMalIbHOE YIpaBICHUE
TEXHOJOTHYECKUM MPOILECCOM; MyCK M TOPMOKEHHE C 3aJlaHHBIM YCKOPEHUEM U
3aMe/JIeHHeM; TUIaBHOE WM3MEHEHHE CKOPOCTH B ONPENEICHHOM Juana3oHe
PETYJIUPOBaHMS;, TIPEOJOJCHUE KPAaTKOBPEMEHHBIX TEPErpy30K U  3alluTy
AIIEKTPOABUTATENS OT aBAPUHHBIX PEKUMOB PAOOTHI.

BoinonHenne mnepeurciaeHHbIX TpeOOBaHMM  OCYHIECTBIISIETCS C  IOMOILBIO
WCIIONIb30BAaHUsl  CHCNHANBHBIX  JBHTaTeliel, MOJyJarollMX MHTaHHE  OT
npeoOpazoBareneil  pa3nuuHoro  Tuma. M3 cnenuanbHBIX  JIBUTATENeH,
UCIIOJIb3yeMbIX B HACTOSIIEE BpeMs B MPOMBIIUICHHOCTH, CIIEIYeT OTMETHUTh
[IaroBble  JIBUTATENM, JIMHEWHBIC AaCHHXPOHHBIC JIBUTATENH, JIBUTATEIN
MOCTOSIHHOT'O TOKa C TIOCTOSIHHBIMU MarHUTaMu, BEHTUIbHBIC IBUTATENH U T. .
[IpeoOpazoBarenun  SJIEKTPUYECKOM  SHEPTUU  MOXKHO  pa3feiuTh  Ha
ANIEKTPOMAIIIMHHBIE W BEHTWIbHbIE.  BeHTWIbHBIE  (TUPUCTOPHBIE U
TPaH3UCTOPHBIE) TMPeoOpa3oBaTeNid SABIAIOTCS HamOoJiee TEPCIEKTUBHBIMH,
MOCKOJIbKY 00J1aatoT OOJIbIIMM OBICTPOACHCTBUEM, MEHBIIUMH TabapuTamMu u
BecoM, Oonee BbicokuM KIIJ[ mo cpaBHeHMIO C 3yeKTpoMamuHHBIMU. OmHAKO
Hapsly ¢ JOCTOMHCTBAMM BEHTWJIBHBIN NMPUBOA 00JalaeT psAIOM HEIOCTaTKOB,
OCHOBHBIMH M3 KOTOPBIX SIBISIIOTCS CPABHUTENBHO BBICOKASt CTOMMOCTb,
HEJ0CTaTO4YHas B MPOM3BOJCTBEHHBIX YCIOBUSX (Temmeparypa, BuOpawus,
HAJIMYUE arpeCCUBHOM CPeJbl) HaJIeKHOCTh, YYBCTBUTEIHHOCTD K MEPErpy3KaM Mo
TOKy, OTpHUIIaTeIbHOE BJIMSHUE TMpeoOpa3oBarelied Ha CeTh MW HUBKUU
ko3¢ ¢punment mouiHoctu. Co3maHue AOCTATOYHO HAAECKHOIO M 3KOHOMHYECKU
11€J1eCO00Pa3HOTO TIABHO-PETYIUPYEMOTO AIEKTPOIPHUBOJIA OCTACTCS aKTyaIbHON

3anaqeﬁ BHCKTpOTeXHI/ILIeCKOfI IMPOMBIINIJICHHOCTH A0 HACTOAIICTO BPCMCHH.



1. OCHOBHBIE CBEJAEHHS OB DJIEKTPOIIPUBO/E

1.1. OnpenesneHne NOHATHSA “IJEKTPONPUBOL”

OnHuM U3 OCHOBHBIX 3JIEMEHTOB IPOM3BOJCTBEHHOIO arperara sBJISIETCS IIPUBO/,
Ha3HAYeHHE KOTOPOro0 — MPHUBOJUTH B JABM)KEHHE pa0OUMi OpraH MaIlUHbI.
[IpuBo cocTOMT M3 ABUraTENs M MEpEeIaToyHOro Mexanusma (pemykropa). Ha
Pa3IMYHBIX dTalax pa3BUTHUS IMPOU3BOJMTEIBHBIX CHJI UCIIOJIB30BAINCH BETPSIHBIC
Y BOJSHBIC JBHUraTelM, NTApOBbIE MAILIWHBI, ABUTAaTEIN BHYTPEHHErO CrOpaHUs U
JNEKTpUYECKUE JABUraTenu. HecpaBHEHHBIE MPEUMYINECTBA JJIEKTPUYECKOU
DHEPIruM IIPUBEIIA K TOMY, YTO OCHOBHBIM BHJOM IIPUBOJAA B HACTOSALLEE BpeMs
ABJISETCA DJIEKTPUUECKUN TPUBOJI, WU JJIEKTPONPHUBO.

DIEeKTpONPUBOIOM Ha3bIBACTCS IIEKTPOMEXAHUYECKOE YCTPOUCTBO,
npeJHa3HaYeHHOE JJIS 3JIEKTpU(UKALMKM U aBTOMAaTU3alUUd pabouuX IMPOILIECCOB,
COCTOsIIEE U3 MPeoOpPa3zoBATENBHOI0, 3JIEKTPOABUTATEILHOIO, MEPEAATOYHOTO U
ynpaBJsonmx ycTpoilcT. [IpeoOpa3oBarenpHOE M MEPEAATOUHOE YCTPOWCTBA B
OTIENBHBIX CIIy4asX MOTYyT OTCYTCTBOBaTh. B 3aBucuMocTH OT croco0a
pacrpeneneHus MEXaHM4eCKON SHEPIUU OT DJIEKTPOIABUIATEINS K UCIIOJIHUTEIbHBIM
opraHaM IPOHU3BOJCTBEHHBIX MAalllMH BCE 3JEKTPONPUBOIBI JEIATCS Ha TpHU
OCHOBHBIX THIIA: TPYNIIOBOM, MHANBUAYAIBHBIM U B3aUMOCBSI3aHHBINA. | pynImoBEIM
JJIEKTPOIIPUBOAOM  HA3bIBACTCA  TAaKOW  JJIEKTPONPUBOL, B  KOTOPOM
WCIIOJIHUTEIIbHBIE OpraHbl HECKOJBKMX HDHEPreTUUYECKUX MAIIMHHBIX YCTPOMCTB
MPUBOJASATCS B JBUKEHUE OJHHUM d3JIeKTpoABurareneM. Heo0XouMbIM 3JIeMEHTOM
TAKOI0 IPUBOJA SBJISAETCA TPAHCMHUCCHUS, C IOMOLIBIO KOTOPOW JIBHXKEHUE
nepefaeTcss Ha Trpymny padodyMx MaliuH, I[MOATOMY TaKOM NPHUBOJ HWHOTIA
Ha3bIBAIOT TPAHCMHUCCUOHHBIM. Benencrsue CBOETO TEXHUYECKOTO
HECOBEPILECHCTBA (CIOKHOCTh KWHEMATHYECKOW WENU, TPOMO3JKOCTb, HU3KUHI
KITJI v T. 1.) 3TOT TUN ONpUBOJIA B HACTOSIIIEE BpeMs MOYTH HE npuMmeHserca. OH

yCTynuia MCECTO HWHAWBUAYAJIBHOMY MW B3dUMOCBS3AHHOMY JJICKTPOIIPUBOIAM.



NHnuBuayanbHBIN 3JIEKTPONPUBOJA — OTO TAKOM JJIEKTPONPUBOJ, B KOTOPOM HC-
MOJIHUTENIbHBIE OpPraHbl OJHOTO 3HEPreTUYECKOr0 MAIIMHHOIO YCTPOMCTBA
IOPUBOJATCS B JIBJKEHUE OJHUM 3JIEKTpoaBurareneM. MHauBuyanbHbIi IpHUBOA
Halesl IIMPOKOE NMPUMEHEHHE B MPOCTHIX YCTAHOBKAX HEOONBIION MOIIHOCTH,
TaKUX, KaK CBEpJWIbHBIA CTaHOK, MPOCTEHIIMA METanio00padaThIBAIOIINI
CTaHOK, HAcCOChl, BEHTWJIATOpHI, jeOeaku W T.A. OOBIYHO i1 JAHHOIO THIIA
MPUBOJAA MPUMEHSAIOTCS JABUTATEN OOIIECMPOMBIIUIEHHOIO Ha3HA4YE€HMs, OJHAKO
MHOT/Ia MPUMEHSIOTCS ClieluaibHble ABUTATEIN ((JIaHLEBbIE WM BCTPOCHHBIE),
TaKoW MPHUBOJ HA3bIBAECTCA MHIWBUAYaTbHbIM. HIUBUAYaTbHBIA 3JIEKTPOIIPUBO
MO3BOJISIET CYIIECTBEHHO YIPOCTUTh KHHEMATUYECKYIO CXeMy padodeil MalluHbl,
YMEHBIIUTh €€ rabapuThl, BEC, YBEIWYUTh HaAeXKHOCTh ee padotel, KIIJ{ u
VIIYYIIUTh Ka4€CTBO MPOIYKIIMH 32 CUET BEJICHHS TEXHOJOTMYECKOTO MpoIecca Ha
ONTHUMAJIBHBIX peXHMax. B HacTosIee BpeMs 3TO CaMblil paCIpOCTPAHEHHBIN THII
IpUBOJIA.

B3auMOCBS3aHHBIM 3JIEKTPOIPUBOJIOM HA3bIBAETCS TAKOW B3JIEKTPONPHUBON, B
KOTOPOM  KaX/blii HCIOJHUTEIBHBIA OpraH SHEPreTHYECKOro MAIIMHHOTO
YCTpPOMCTBA  NPUBOAMUTCS B JABWKEHUE  OJHUM  WJIM  HECKOJbKHUMH
ANEKTPOJABUTATENSAMU. Takue BIEKTPONPHUBOIABI NPHUMEHSIIOTCA B  CJIOXHBIX
MeTaI000pabaThIBAIOIINX CTaHKaX, MPOKATHBIX CTaHAaX, YKCKaBaTOpax, OypOBBIX
ycTaHOBKax. /[aHHBIN THUI MPUBOJAA BKIIIOYAET B C€Osl JIBE€ MHTEPHPETALUU: BO —
NEPBBIX, 3TO MPHUBOA I CO3JAaHUS JBMIKEHUS HCIIOIHUTEIBHOIO OpraHa IIo
pa3IMYHBIM KOOpJAWMHATaM (HalpuMep, B CIOXKHBIX MeTaioo0padaThIBarOLIUX
CTaHKaxX CYyIIECTBYET MEXaHHU3M PE3aHud U MEXaHW3M IOJauM; B IKCKaBaTopax —
MEXaHMU3Mbl HaIopa, MoJAbEMa U IMOBOPOTAa; B OYypOBBIX CTaHKaX — MEXaHU3M
Bpamiaress 1 MEXaHu3M Moauu OypOBOr0 MHCTPYMEHTA Ha 3a00i CKBa)KUHBI); BO
— BTOpPBIX, 3TO NPHUBOJ, B KOTOPOM OJMH M TOT € HCIOJHHUTEJIbHBIA OpraH
IIPUBOJMTCS B JIBMOKEHHE HECKOJBKMMH JABUTATEISIMHU (HAIPUMEP, B MEXaHU3Max

OBOPOTA MOIIHBIX 3KCKAaBATOPOB, KOHBEHEPOB OOJIBIION MPOTHKEHHOCTH U T. 1I.).



Kpome mnpuBeeHHOW, CyIIECTBYIOT CIEAYIOIIME KIacCU(PHUKAIMU  THUIIOB
AIEKTPOINPUBOIOB:

1) mo BuAaM JABWXKEHUS WCIOIHUTEIBHBIX OpPraHoB (BpallaTelbHOTO,
MIOCTYIATEIBbHOT O, HEMPEPHIBHOTO U TUCKPETHOT'O IBUKEHUS );
2) 1o BUJaM NepeIaTOYHbIX YCTPOUCTB (PEAYKTOPHBIN, O€3peyKTOPHBIN);
3) o poxy Toka (IIOCTOSIHHOTO U IEPEMEHHOTO TOKA);
4) mo Bugam npeoOpazoBaATENbHBIX YCTPOMCTB (3IEKTPOMAILIMHHBIE, JPOCCEIbHBIE,
BEHTUJILHBIC U T.11.);

5) mo creneHu ynopaBieHHS (OAHOCKOPOCTHBIE, MHOTI'OCKOPOCTHBIE,
MOJIHOYTPABIISIEMbIE U HEMOJIHOYIPABIIEMBIE);

6) 0 YpOBHIO aBTOMaTH3aluU (HEaBTOMAaTU3UPOBAHHBIN, aBTOMAaTU3HUPO-
BaHHBIN, aBTOMAaTHYECKHI1);

7) mo BUJAM YCWIMTEIbHBIX D3JIEMEHTOB (C peleiHO-KOHTAaKTOPHBIM
yIpaBJICHUEM, C 3JEKTPOMAIIMHHBIM YIpPaBIE€HUEM, ¢ OECKOHTAaKTHBIM
YIPABJICHUEM).

[TockonbKy MUTaHUE AJIEKTPOYCTAHOBOK OCYIIECTBISIETCS OT CETH Tpex(azHOTo
MEPEMEHHOT0 TOKa C IMOCTOSIHHBIMM 3HAQYEHHSIMHU YacCTOThl W aMIUIUTY/bI
HaNpsOKEHUs, TO JUIsl o0ecrieueHus: HeOOXOIMMBIX CTaTUYECKUX U JTUHAMUYECKHX
CBOMCTB  3JIEKTPONPHUBOJOB HEOOXOJUMO MPUMEHATh MpeoOpa3oBaTeIbHbIE
YCTPOKCTBA, KOTOPBIE TPEOOPa3yIOT MEPEMEHHOE HANPSKEHUE CETU B MMOCTOSIHHOE
WM TaKXe B IEPEMEHHOE, HO IPYroil 4acTOThl M aMIUIMTYbl. B HacTosmee Bpems
B MPOMBIIUIEHHOCTH HCIHOJB3YIOTCA 3JIEKTPOMAIIMHHBIE —TpeoOpa3oBaTean
(cucteMa reHepaTop — JIBUTATENb), APOCCEIbHbBIE MPeoOpa3oBaTeid MOCTOSIHHOTO
U TIEPEMEHHOT0 TOKA, BEHTUJIbHBIE (TUPUCTOPHBIE U TPAH3UCTOPHBIE) .

Jist obecnieyeHusl TUIABHOTO IMyCKa M TOPMOXKEHMSI MPUBOJA, PETYJIUPOBAHUS
CKOPOCTH, a TaKKe JJIsl 3alUThl IBUraTelii OT HEHOPMAJbHBIX PEKUMOB PaOOTHI
CII’KUT CHCTEMA YIIpaBJICHUS 3IEKTpornpuBooM. CrcreMa yrpaBiaeHUs: COAEPKUT

AaTYUKHW, KOMaHJoallIIapaTel 1 peJiC 3alllUThl U YIIPABJICHHUS.



B o0mem citydae 35eKTponpuBO COAEPKUT BCE YETHIPE YKa3aHHBIX YCTPOICTBA:
npeoOpa3oBareib, ABHUraTellb, PEAYKTOpP M CHCTEMY YIpaBIEHUS, OJHAKO B
OTJENbHBIX YCTAHOBKaX MOT'YT OTCYTCTBOBaTh MpeoOpa3oBaTelb U MEepeaaTOYHOE
YCTPOMCTBO, & CHUCTEMa YIPABIEHUS MPEAEIbHO YIPOIIAETCA, HANpUMep, B
AJIEKTPONPUBOE  MacjoHacoca Tpex(asHbld ACUHXPOHHBIM JIBUraTellb C
KOPOTKO3aMKHYTBIM POTOPOM YIIPABIIAETCA C IMOMOLIBIO KHOIIOYHOIO IOCTa H

MAarHvuTHOI'O ITyCKaTCJIA.

1.2. OcHOBHBIE HATIPABJICHUS] B PAa3BUTHH

3J1eKTPONPHUBOAA

HecomHeHHBIE TpeMMylIecTBa JJIEKTPONPHUBOAA IO CPABHEHUIO C JPYTMMH
BUJAaMH NPUBOJAOB (BBICOKAs HaJEKHOCTb, OOJBIION CPOK CiIyKOblI, HEOOJIbLINE
rabapuTbl U BeC, MPOCTOTA YNPaBJICHUs, BO3MOXHOCTh IOJHONM MEXaHWU3alHUU U
aBTOMATH3allMM  NIPOM3BOJACTBEHHOTO  Ipolecca,  IMUPOKHW  JHana3oH
PETyJIMPOBaHUSI CKOPOCTU M JIp.) HPUBEIU K TOMY, YTO 3JIEKTPONPUBOJ 3aHSII
[VIABEHCTBYIOIIEE MECTO BO BCEX OTPaACisAX MPOMBINUIEHHOCTH, CEJIBCKOM
XO3sIIICTBE, CTPOUTENLCTBE U B ObITY. Pa3BuTHE 3yekTponpuBoaa 00yCIOBINBAET
HOBBIE 00JIACTH €r0 MPUMEHEHHUSI B HAPOJIHOM XO3SMCTBE; OCHOBHOM TEH/CHIIUEH
pPa3BUTHSL  DJIEKTPONPHUBOAA MOXKHO CUMTATh pacUIMpPEHHE O0JIacTH  €ro
IIPUMEHEHMUS.

CrenyrolmyM HaIpaBJIEHHEM B COBEPLIICHCTBOBAHMM JJIEKTPONPHUBOAA SIBIISIETCS
OTKa3 OT TPyHIOBOTO M Pa3BUTHE WHIAMBUAYAJbHOIO W MHOTOCBS3aHHOIO
JIEKTPOIIPUBOLA, IIPH TOM CYLIECTBEHHO YIPOLIACTCA KUHEMATUYeCKas CXeMa,
YMEHBIIAIOTCA TabapuThl U BEC MPOMBILIIEHHOTO arperata, yBenuuubaetcs: KITJ|
YCTAaHOBKH M yJIy4lIaeTCs] KaYeCTBO MPOAYKIIMU 32 CYET pabOThl Ha ONTHUMAaJIbHBIX
(MO0 TEXHOJOTHYECKUM TpeOOBaHUSIM) CKOPOCTSX BpallleHusi Baja paboueil
MalvHbl. /[anpHeliliee pa3BUTHE HHANBUYAIBHOTO 3JIEKTPOIIPUBOAA ITPUBOIUT K

CO3JIaHHIO JJICKTPOOPYANA, KOTAda ABUTATCIIb U HWCHOJHUTEIIbHbBIN Opral MallKnHbI



MPEACTABISAIOT €QuHOoe 1enoe. lIpumMepoM 3JEKTpOOpYyIHs MOMKET CIIYKUTh
JBUTATENIb-POJIUK, MPUMEHSEMBIA B METAJUIyPIMUYE€CKOW MPOMBINUIEHHOCTH IS
NIEPEMEIICHMS CIINTKOB METAJLIA.

Pacmmpenue o6nacTy mpuUMEHEHUs! 3IEKTPONPUBOIOB TPEOYET MOBBIIMICHUS €T0
Ha/Ie)KHOCTH, SKOHOMUYHOCTH, CHUKEHMsI rabapuToB U Beca, nosbimeHus KII/;
COBEpUICHCTBYIOTCS M CO3JAIOTCS HOBBIE JJEKTPUUECKHE JBUTaTelIM (II1aroBble,
JMHEWHbIE U BEHTWJIbHBIE). Pa3paboTaHa HOBasi cepusi JBUTATENICH MOCTOSHHOTO
TOKa € TIJIAQJAKUM SKOPEM, HMEKIOIIMX BOCBMHUKPATHYIO IIEPETPY30UYHYIO
CIIOCOOHOCTB M BBICOKOE OBICTPOJICHCTBHE.

CoBpeMeHHas MPOMBILUIEHHOCTh TPeOyeT OT MPUBOAOB OOJBIIOrO Jvana3oHa
CKOPOCTEM OT HECKOJBKMX OOOpPOTOB B MHUHYTY (JIEHTOIPOTSKHBIE MEXAHU3MbI
PETHCTPUPYIOMIMX IPUOOPOB) 10 COTEH THICSY 0OOPOTOB B MUHYTY (LIEHTPUDPYTH).
3HAYUTENIPHOE KOJMYECTBO IPOMBIIIJIEHHBIX YCTAHOBOK TpeOyeT IIaBHOTO
PETyJIMPOBaHUsI YTIOBONH CKOPOCTH C BBICOKOHM CTENEHBI0 TOUHOCTU U B OOJIBLIOM
JMana3oHe, B CBSI3M C 3TUM CTOMT 3aJa4a YBEJIIMYEHHs JUalla30Ha PEryJUupOBaHUs
YIJI0BOM CKOPOCTH, YTO MO3BOJIUT YNPOCTUTHh KOHCTPYKIMIO pabouell MalluHBbI,
MOBBICUTh €€ MPOU3BOJUTEIBHOCTh U KaUY€CTBO MPOAYKIUHU. 3/1€Ch HAMEUYEHO JBa
IYyTH Pa3BUTHUSA: JIEKTPOJABUraTENb MOCTOSHHOTO TOKA, MOJYYarOIIUA MUTAHUE OT
yNpaBIsIeMOr0  CTAaTUYECKOTO  NIpeoOpazoBaTens, M 3JIEKTPONPHUBOJ €
OECKOJUIEKTOPHBIM JABUTATENIEM C MUTAHUEM OT CTaTUYECKOro mpeoOpa3oBaresis
4yacToThl. B HacTosiiiee BpeMs pa3paboTaHbl U IIUPOKO MPUMEHSIOTCS B MPAKTUKE
nmpeoOpa3oBaTeay TMOCTOSHHOTO M MEPEeMEHHOrO0 TOKa, IOCTPOEHHBIE Ha
MOJIYITPOBOJITHUKOBBIX MPUOOPAX — TUPUCTOPAX.

Haubosee nporpeccuBHBIM MyTEM pa3BUTHS 3JIEKTPOIIPUBO/Ia B HACTOALLIEE BpEMS
ABJISIETCS HCIIOJIb30BaHUE aBTOMAaTU3UPOBAHHOTO AIEKTPOIPUBO/A,
MPEJICTaBISIONIEr0 CO00M CIOXKHYIO 3JIEKTPOMEXaHMYECKYI0 CHUCTEMY, KOTopas
MOXET YIPABJISATh MEXaHU3MaMU OTPOMHOM MOIIHOCTH (O HECKOJBKHX JIECSITKOB

ThICSIY KHJIOBATT). CUCTEMBI YIPABJICHHS TaKMX MPUBOJOB YacTo cojiepkatr IBM,



YTO TMO3BOJISIET YBEIUYUTh TPOU3BOIUTEIIBHOCTD, YIYUIIUTh KAYECTBO MPOTYKIIMU
Y COKPATUTh 00CITY>KMBAIOIINNA MTEPCOHAIL.

B coorBercTtBUM ¢ TpeOOBaHHWEM MPOMBIIUICHHOW MPAaKTUKH pPa3BUTHE
AIEKTPONPUBOJA HUIET KaK B CTOPOHY YBEJIMYEHUS E€IUHUYHOW MOIIHOCTU
IpUBOJA, TaK M B CTOPOHY CO3JaHUsl KapJMKOBBIX NpuUBOJAOB. Hapsany c
JIBUTATEJISIMU B JIECATKU THICAY KUJIOBATT (M) TMPUBOJA MOIIHBIX HACOCOB,
BEHTWJIATOPOB a’pPOJWHAMUYECKHX TPyO ¥ T.J.) HCIOJB3YIOTCS JABUTATEIN
MOITHOCTEIO 10 1 BT.

bonpmioid BKJAJ B pa3BUTUE 3JIEKTPONPUBOAA BHECIM PYCCKUE U COBETCKUE
yuenblie. B 1834 r. pycckuii akanemuk SIko6u b. C. mocTpoust v UcnbITal NEPBBIMA
AIEKTPOABUTATENb MIOCTOSHHOTO TOKA, OCHOBAHHBIN HA MPUHIUIIE BPAIaTEIbHOIO
JBIKEHUS W TpPEJHA3HAYEHHBIM I mpakThudecko padotel. SAxodu b. C.
pa3paboTall KOHCTPYKIIMIO KOJIJIEKTOpa, KOTOpas COXpaHWIach TOYTH B
HEM3MEHEHHOM Bu/ie /10 Hamux qHed. Axkoou b. C. 3aHuMarcs Takxe Bompocamu,
KaCaBILIMMUCS IKCIUTYaTAllUOHHBIX XapaKTEPUCTUK SJIECKTPUUECKON MAaIIUHBI, U B
ocobennoctu ee KII/. BreisiBuiiocs, 4to paboTa 3JIEKTpOJBUTATENS HEPA3PHIBHO
CBSI3aHA C YCJIOBUSAMH €ro NMuTtaHusi. YToObl MPOBEPUTH CBOM JIEKTPOJABUTATEID B
pabote, Axo6u b. C. nmpuMenus ero st ABMXKEHUSI CyZ0B. [IepBbIil 31eKTpOX0/]
Hayan miaBaTh 1o Hese B 1838 r. JIBurarens pa3BuBall MOITHOCTh OKOJIO 1 1. C.,
MUTAHUE OCYIIECTBISIOCH OT FaIbBAHUUECKUX Oarapeit; ayekTpoxo BMeman 12 —
14 4yenoBek W pa3BUBaJ CKOPOCTh OKOJIO 4 Km/4 mpoTuB Teuenus. [IpuBof,
npeaioxxeHHbld Akobu b. C., He moy4n1 MPUMEHEHHUSI B POMBIIIJIEHHOCTH U3-32
HECOBEPILICHCTBA AJICKTPOABUTATENS U HEAKOHOMHUYHOCTH UCTOUYHUKA TTUTAHMUS.
[TepByro ycTaHOBKY MEpPEeMEHHOI0 Toka AeMoHcTpupoBai B 1878 r. S6mouxos II.
H. nna nutanus wu3o0peTeHHBIX uM  ‘“‘cBedeit  A6moukoBa”. CoznaHHBIN
SA6nouxoBeim I1. H. reHepaTrop nepemMeHHOro Toka ObLT MTPOOOPa30M COBPEMEHHOU
CUHXpOHHOW wMmamwmHbl. ['eHeparop So6moukoBa II. H. momyumn mmpokoe
MPUMEHEHHUE U SBUJICS TOIYKOM JUIsl M3YUYEHHMs SIBJICHUHM B ILEMAX MEPEMEHHOTO

toka. Mmxkenep JlomuBo-/{oOpoBonbckuii B 1889 — 1891 romax mpemioxuin u



000CHOBaJl HECOMHEHHBIE MPEUMYIIECTBA CHCTEMBI TPeX(Pa3zHOTO MEPEMEHHOTO
Toka; UM B 1889 r. Obu1 n300peTeH Tpex@a3Hblii ACHHXPOHHBIN JIBUraTeNb, KOTO-
pbIil TOJNy4YWJ IIMPOKOE MPUMEHEHHWE B NPOMBILUIEHHBIX CTpaHax EBpomnbl u
AMEpPHKH B KOHIIE ITPOIIIOrO BEKA.

MOoOMHOCT,  3JIEKTpOABUTATENIC 1O OTHOIICHHWIO K OO0Ied MOIIHOCTU
YCTAHOBJICHHBIX JBUrartesnie cocrasisiia B 1890 r. 5 %, B 1927 1. 75 %, B
HacrosIee Bpems 3T1a nudpa npakruuecku paBaa 100 %.

PazButne smekTponpuBona B Poccun Hauanock nociie Toro, kak B 1920 r. na VIII
cee3ge CoseroB Obul mpuHAT MmiaH ['ODJIPO. bBosbmoil BkiIag B TEOPHIO
AJIEKTPONPUBOJA BHECIM COBETCKUE YyueHble. [lepBbIM TpyaoM IO TEOpUH U
NPaKTUKE DIEKTpOnpHuBoAa siBuUjach KHura mnpod. PunkeBnua C. A.
“DJIEKTPUYECKOE  PACIpPENCIICHUE MEXaHW4YecKou osHepruw . JlanbHeniee
pa3BUTHE TECOPUHU DIEKTPONPUBOJIA HAIJIO CBOE oTpaxkeHue B padote [lomora B.
K. “IIpuMeHeHnEe 3IEKTpOJBUraTeNIed B MPOMBIIUIEHHOCTH  , @ TAKXE€ B TpyJax
Aponosa P. JI., ['onoana A. T., Mopo3zosa /[l. I1., Auapeesa B. I1., Unnnkuna M.
I'., Kimtouesa B. U., Canmniepa A. C. u 1pyrux.

3. Oco0eHHOCTH IKCIIYATAIIUM IJIEKTPHYECKUX

ABHUraTeJien

Bricokmne TeXHUKO-DKOHOMUYECKHE TIOKa3aTeNn dJIEKTPUUECKUX MAIllUH, y100CTBO
IpeoOpa3oBaHusl M PACHpPEAENICHUs] dJIEKTPUUECKON HHEPTUM IO MOTPEOUTENM,
BO3MOXHOCTb €€ mepeayl Ha OONbIINE PACCTOSHUSA, IPOCTOTA B YNPABIECHUU U
00CITy’kKMBaHUM OOYCJIIOBUJIO UX MMOBCEMECTHOE MPUMEHEHHUE B MPOMBIILIEHHOCTH,
CEJIbCKOM XO3SIUCTBE U OBITY. DJIEKTPOOOOpYAOBaHKE, B TOM YUCJIE U JIBUTATENH,
JIOJDKHBI  HaJeKHO paboTaTh B CIOXKHBIX YCIOBUSIX: pE3KHUE Tepenabl
TEMIIEpATypbl, BBICOKAs BIAXHOCTb MW 3alBUICHHOCTh BO31yXa, HaJIAYUE
XUMUYECKH arpecCUBHBIX M B3pbIBOOMACHBIX cpei. Ilpu pabote 3neKTpuuecKux

JBUraTeyied B XUMUYECKU arpecCMBHOM M B3pBIBOONACHOU cpeae (MOpcKue cyna,



rOpHbIE BBIPAOOTKH, NPEANPUITHS XUMUYECKOM MPOMBIIUIEHHOCTH U T. [.)
BPEIHOMY BIIHMSHUIO MOJBEPraeTcsl He TOJIBKO M3OJISAIHMS OOMOTOK JBUraTeseH, HO
M KOopmyca M Bajlbl JBUTaTeleil, a Takke KOpOOKM TIepenady M ApYyroe
obopynoBanue. Iloatomy mms OecriepeOoiiHON  pabOTBI  AIEKTPONPUBOJA
HEOOXOAMMO YXK€E MPHU MPOESKTUPOBAHUM YUUTHIBATH YCIOBHSI €r0 3KCIUIyaTalluu U
BbIOMpaTh THUIl €r0 HCIHOJHEHMs, HCXOJS M3 CBOMCTB OKpYXKalOLIEH Cpempl.
Hampumep, mida mnpuBojJa MOTPYKHBIX HAacOCOB HEOOXOAMMO MPUMEHSTh
AJIEKTPOJIBUTaTENIM FEPMETUYHOIO UCIIOJHEHUS, 111 pa0OTHI B KAPKHUX U MBUIBHBIX
MOMEIICHUSIX — JBUTATeM C MPUHYIUTENbHON BeHTWwsinued. HeoOxonmmo
YUHUTBIBATH, YTO MPHU BHIOOPE THUIIA IIIEKTPOOOOPYI0BAHUS HEOOXOAMMO HUCXOJUTh
HE TOJBKO M3 TEXHUUYECKUX YCIOBUN €r0 3KCILIyaTallMK, HO TAK)KE MPUHUMATH BO
BHHMaHHE U IKOHOMHYECKHE MoKa3aTenu. [IpumeHneHue 31mekTpooOopyaoBaHus,
UMEIONIET0 OOJBIIYI0 CTENEHb 3allUThl OT OKpYXarolled Cpeapl, 4YeM 3TO
TpeOyeTcs 1Mo OOBEKTUBHBIM YCIOBHSIM, MPUBOJUT K YBEJIWYEHHUIO rabapUTOB U
BECA YCTAHOBKH, a TAKXKE€ K POCTY KAIUTAJILHBIX 3aTparT.

Bce anexTpoarinapaTsl TOAPA3IEIAIOTCS 0 CTENEHN MX 3aLIUThI OT OKPYXKaroLEen
Cpenbl,  KOHCTPYKTUBHO  OHM  HMEIOT  OOOJIOYKH,  HIPENOXPAHSIONINE
OOCITy’KMBAIOUINI TMEpPCOHal OT CONPUKOCHOBEHUS C TOKOBEAYIIMMHU WU
BPAIIAIOUIMMUCS YaCTSIMU M IONAJAaHWs BHYTPb IOCTOPOHHHUX TEJI W BOJBIL.
Crenenp 3anuThl 0003HA4aeTcs JIaTUHCKUMU OykBamu [P u aByms mudpamuy,
nepBasi U3 KOTopbix (0T 0 70 6) yKa3pIBaeT HAa CTETEHb 3alIUTHI TIEPCOHANA U OT
nonajaHusl TBEpAbIX Ten, a Bropas (or 0 1mo 8) — cTenmeHb 3alUThl OT
MIPOHUKHOBEHUs Biaru. Hampumep, anexkrpoaBurarenu, padboTaroume B MbUIbHBIX
U BJIQKHBIX MTOMEIIICHUAX, UMEIOT ucnoyiHeHue P54, a na Mmopckux cynax — IP56;
y IOTPYKaeMBIX B BOAY dJIEKTpOJABUraresen ucrnoinenue [P57.

[To cmocoOy oxnaxaeHus ABUTaTenu 0003HA4alOT JaTMHCKUMHU OykBamu IC ¢
MOCJIEYIOIMM KOJIOM XapaKTepUCTUKH Lenu oxjaaxiaeHus. Kox cocrout wus
pONUCHOM OYKBBI, 0003Hauaromuii Bua xiagoarenta (H — Bogopon, F — ¢peon,

W —Bona u T. 11.), OykBa OImyCKaeTCsl, €CJIM OXJIAK/IECHNUE TPOU3BOIUTCS BO3IYXOM.



JlBe mocnennue 1mudpsl o3HaudaT: nepsas (ot 0 mo 9) — THO W Tenu aA
HUPKYJSIUU XJagoareHTa, BTopas (ot 0 mo 9) — cmoco0 ero mepemenieHus.
Hampumep, 1CO1 — ¢ camoBeHTWIsALMENH (JIOMATKM BEHTUIISITOpA HAXOJIATCS Ha
Bany); [ICO6 — ¢ TPUCTPOCHHBIM  BEHTHWISTOPOM C  COOCTBEHHBIM
AJIEKTPOJIBUTATEIIEM.

[To ucnoyIHEeHHIO ANEKTPUUECKHUE anmnaparbl pa3IuvyaroT TakKe B 3aBUCUMOCTU OT
KIIMMATHYeCKUX (PaKTOPOB M KATETOPUHU Pa3MEIICHHS MPHU dKCIUTyaTanud. Buabl
KJIMMAaTUYECKOTO MCIOJHEHUS o00O3HayaroTcss OykBamu: Y — yMepeHHbId; X —
xoJoaHbId; T — Tponmueckuii; O — 1715 BceX KIMMAaTHYECKUX PaioHOB Ha cyme; M
— C YMEPEHHO XOJIOJHBIM MOPCKUM KiuMaroM; OM — s HEOrpaHM4YEHHOIO
pailioHa 1uiaBaHusi; B — Ha cymie u Ha Mope Ui BCEX MaKpOKIMMATHUYECKHX
paiioHOB.

Kareropuu pasmernienust pa3ouThl Ha MATh TPyI, o0o3HaYaeMbIX nudpamu ot 1
no 5. Kareropun 1 COOTBETCTBYIOT ABUTaTeI, padOTAIOIIME HA OTKPHITOM
Bo3ayxe; 2, 3, 4, 1 5 — B INOMEIICHUAX, PA3IUYAIOLINXCA TEMIEPATypord M
BJIQKHOCTBIO CPEIbl, YCIOBUSIMU BEHTUJISIIUU U OTOIJICHUSI TIOMEILIECHUS.

Kpome Toro, s3nekTpoaBUratenu pasivyaroT 1Mo poay TOKa (IOCTOSHHOTO TOKa U
nepeMeHHoro Toka), o Hanpspkenuto (10 1000 B u ceoimie 1000 B), mo momtHoCcTH
(Menkue, Majod MOIIHOCTH, CpPEIHHE, KPYHHbIE U MOIIHBIE), MO CKOPOCTH
BpanieHus (Tuxoxonnsie 10 250 o6/muH, cpenneit ckopoctu 10 1000 o6/MuH U
osicTpoxoanbie — 6onee 1000 06/mMuH); Mo Kiaccy BHOpaiuu, ypoOBHIO IIymMa U
JIPYTUM TIPH3HAKAM.

OcHoBHBIE  TpeOOBaHMs, TPEABIBIAEMbIE K  COBPEMEHHOMY  TPUBOAY
IPOMBILUIEHHBIX MEXaHHU3MOB, MOXXHO C(HOPMYIHpPOBATH CIEAYIOLUIUM 00pa3oM.
[IpuBoa nmomkeH oOecreurBaTh HAJEKHYIO pabOTy BCEX MEXaHU3MOB padoueit
MamuHbl. [IpuBOj MODKEH OBITh MHAWBUAYATHHBIM WA MHOTOJBUTATEIBHBIM U
oOecnieunBaTh BHICOKHI IMana3oH U IJIaBHOCTh PETYJIMPOBAHUS CKOPOCTU U UMETh
JIOCTATOYHOE OBICTPOJICHUCTBUE U MEPETPY30UHYIO CIIOCOOHOCTH ISl 0OeCTieUeHus

YCTOMUMBOW  pabOThl MEXaHW3Ma TPU KPATKOBPEMEHHBIX IMEperpys3Kax.



VYnpasienue NpUBOJOM JOJKHO ObITH Oe30macHO B OOCTYXHBAaHUU, MPOCTO B

WCIIOJTHCHUH U HAJIEKHO B paboTe.

KoHTpoJibHBbIE BOIPOCHI

1.
2.

JlaTh onpeesieHUe MOHATUIO “AIEKTPONPUBOL. .

[lepeuncnuTh THUIBI 3JIEKTPONPUBOJIOB, OTIMYAIOUIMXCA IO CHOCOOY
nepefayd MEXaHWYECKOM DJHEPruM OT JABUIaTellsd IPOU3BOJCTBEHHOU
MAaIlUHBI.

Ha3BaTp OCHOBHBIE HAIIPaBJICHUS PA3BUTHS 3JIEKTPOIPUBOAA.

HasBare nuana3oH MOIIHOCTEH 3JIEKTPOJABUIATENIEH, HUCIOJb3yEMBIX B
ITPOMBIIIEHHOCTH.

IlepeuncCIIUTh IyTH pa3BUTHS dJIEKTPONPUBOJA.

Ha3BaTh OTE€UECTBEHHBIX YYEHBIX, BHECHIMX CYIIECTBEHHBIM BKJIaa B

Pa3BUTHUC JJICKTPOIIPUBOAA.



2. OCHOBBI MEXAHHUKMU JJIEKTPOIIPUBOJA

2.1. OcHOBHOE ypaBHEeHHE IBUKEHHUS

JIEKTPOIIPUBOIAa

OcHOBHOUM (DyHKIIMEN 3eKTPONpPUBOAA SBISECTCS MPUBEACHUE B JIBUKECHUE
pabodero opraHa MPOW3BOJACTBEHHOW MAaIIMHBI. JIJii camMoro 3JIeKTpPOJBHUraTels
HaIlpaBJICHWE BpalICHUS HE WrPacT CYLIECTBEHHOW pOJM; Jpyroe Helo —
MpOM3BOJACTBEeHHAs MammHa. KoHBeliepHas JeHTa, LIEHTPOOESKHBIN HACOC, BaJKU
JTPOOUIIKM, TIOJABEMHBIM cocyll (IIpU BbIEMKE IOJIE3HOIO0 MCKOIMAeMOoro) W T. .
JOJDKHBI MMETh CTPOTO OIPENEJICHHOE HAIpaBIICHHE [BIXKEHUA. BBugy sToro
OJIHO W3 BO3MOXHBIX HAINPABJICHUW BPALICHUSA Baja 3JIEKTPOJBUTATENS CIEIYET
CUMTATh 32 MOJOKUTEIBHOE, ITO KE HAMPABJICHUE MPUHUMAIOT 32 MOJIOKUTEIBHOE
U JUIA JPYTUX BEJIMYUH, XapaKTEPU3YIOIIUX COCTOSHUE JJIEKTPOIpuBoaa (yrom
MIOBOPOTA, MOMEHT JIBUrarens u T. 1.). IIpu coBnageHnu HamnpapiieHUs MOMEHTA U
CKOPOCTU BpalllCHHsI Bajia DJIEKTPUYECKas MallluHa padOTaeT B JIBUTATEIHLHOM
pexumMe (moTpeOIIeT U3 CEeTH AJICKTPUUYECKYI0 PHEPTHI0 M MpeoOpa3yeT ee B
MEXaHUYECKYI0 HHEpPrul0 Ha Baily ABuratens). Eciu ke 3HAaKM MOMEHTa |
CKOPOCTH HE COBIIQJAIOT, TO DJIEKTpPUYECKass MalluHa paboTaeT B TOPMO3HOM
pexuMe, T. €. MOTpedIsieT MEXaHUUECKYI0 PHEPTHI0 ¢ Bajla U mpeoOpa3yeT ee B
ANEKTPUYECKYIO SHEPTHIO.

JIBI>KEHUE  WCIOJHUTENBHOTO OpraHa IMPOU3BOJICTBEHHONW  MAIIUHBI
MPOUCXOAUT TIOJ BO3JAEHCTBUEM JBYX MOMEHTOB: MOMEHTa, pPa3BUBAEMOIO
JBUraTelieM, W MOMEHTa COINPOTUBICHHS, KOTOPBI  BO3HUKAET IpHU
B3aUMOJICHCTBUM HWCIOJHUTEIBHOTO OpraHa MPOU3BOJACTBEHHONW MAIIMHBI C
oOpabaTpIBaeMbIM MaTepuaIoM (pya0#, yriieMm, opooi, METaJUIOM U T. 1I.).

[To cBoeMy XxapakTepy MOMEHTHI CTaTHYECKOTO COMPOTUBIICHHUS OBIBAIOT
AKTUBHBIMU U PEAKTUBHBIMU. AKTUBHBIE MOMEHTBI CONPOTHBIICHUS BBI3BIBAIOTCS

MOTEHITUATBHBIMU CHJIAMHU (CUJIAMU Beca, YIPYTuX jJeGpopMainii mpy pacTsKEHUH,



CKaTUU W KpyueHuu). HampapiieHMEe aKTUBHOTO MOMEHTa CTaTHYECKOTO
CONPOTHUBJICHUSI HE 3aBUCUT OT HAIPABJICHUS JBUKEHUS MPUBOJIA. PeaKTUBHBIN
MOMEHT CTaTMYECKOTO0 CONPOTUBIICHMSI BBI3BIBACTCS CHJIAMH TPEHUS U
mIacTU4ecKuX (Heynpyrux) nedopmarii; OH BCEria HampaBJICH HABCTPEUy
IBWKeHuto. TakuM 00pa3oMm, TpH U3MEHEHHHM HANpaBJICHUS JBUKEHUS
UCIIOJIHUTENFHOTO OopraHa pabodell MalIMHbl PEAKTUBHBIM MOMEHT MEHSET CBOE
HallpaBJICHUE.

HccnenoBanre 3akoHAa JABUKEHHUS HCIOIHUTEIBHOTO OpraHa MAallUHBI
MPOU3BOJISIT HA OCHOBE PEIICHUS ypaBHEHUs JBUkeHUA. OCHOBHOE YypaBHEHUE
JBIDKCHUSI DJIGKTPONPUBOJA MOXET OBITh TOJY4EHO Ha OCHOBE 3aKOHOB
TEOPETUYECKOW MEXaHWKW. Hampumep, 0OpW MNOCTYNATEIbHOM JIBUKEHUU
HCTIOJTHUTENILHOTO OpraHa paboueld MallMHbl MOKHO BOCIIOJIb30BAaThCSl TEOPEMOM
00 M3MEHEHUHU KOJMYECTBA JIBUIKEHUS: MPOU3BOJIHAS MO BPEMEHH OT KOJUYECTBA

ABHIKCHHUA paBHA CYMMC BHCIIHHUX CHIJI, I[CP'ICTBYIOIHHX Ha CUCTCMY:
d _ _
< mv)=3F
dt , 2.1)

rae M — macca mocTynaTelbHO JBHKYITUXCS SJICMEHTOB, KT

V ~ CKOpOCTh JABMXKCHUS, M/C;

F = L — o
z i cymMma cuj, AEHCTBYIOIIMX Ha CUCTEMY (MCIOJHUTENb-
HBIN

opraH paboyeil MallvHbI);

F — newxymas cuna, H;

5~ cuna COTIPOTUBIICHUS IBIKEHUIO, H.

[Tpu nocrosiHHO# Macce BeipakeHue (2.1) mpuHUMAaET CIEAYIOIINI BU:

FoF -

dv
m-—
dr (2.2)

=]



Belpaxxenue (2.2) Ha3bpIBalOT OCHOBHBIM YpPaBHEHHEM MPHUBOJA IpU
MIOCTYMATEbHOM JIBM>KEHUH. Eciau HampaBieHHsl JBUKEHUS U CHII COBIIAJAIOT, TO

3HAKW BEKTOPOB B BBIPAKEHUH (2.2) OIyCKAIOT:

F—F,= m@
dr (2.3)
bonee XxapakTepHbIM JUIsI 3JEKTPONPHBOJA SBIISETCS  BpAIATEIBHOE
nswkenue.  OCHOBHOE  ypaBHEHHME  IIPM  BpalllaTEJIbHOM  JBHXKEHUM
UCIIOJIHUTEIBHOIO OpraHa MOXKET ObITh IOJY4EHO HAa OCHOBAaHMU TEOPEMBI 00

N3MCHCHHMHU MOMCHTA KOJIHWYCCTBA ABWKCHHA, IIPOMU3BOIHAA II0 BPCMCHU OT

MOMCHTA KOJIMYCCTBA IABHWIKCHUS pPaBHA CyMMEC MOMCHTOB, I[GﬁCTByIOH.[HX Ha

CHCTEMY:
dL —
= Z M
dt , (2.4)
rae L= - ®—pomenT kommuecTsa mmwkenns, H-m-c;
SV =M -M, - i i i
CyMMAapHbI MOMEHT, NEUCTBYIOIIHUN Ha cucrteMy, H-Mm;

M — newxymmii moment, H-m;

M; " MOMEHT COIPOTHUBIIEHU, H M;
9 9
J — MoOMeHT WHEPIUH HCIIOJHUTEIBHOIO Oprata, Kr-m>2;

® — yrioBasi CKOPOCTh BPAIEHHS HCIIOTHUTEIBHOTO OpTraHa, paji/c.
U IOCTOSHHOM MOMeEHTe wuHepiuu Y = BEI HU )
I1 OCTOSTHHO OMEHTE e J =const axxenne (2.4

MIPUHHAMAET CJIEAYIOIIMNN BU:

M- =g
dt (2.5)

VYpaBHenue (2.5) Ha3pIBalOT OCHOBHBIM YPaBHEHHUEM IPU BpallaTeIbHOM
IBIDKEHUM TNpuBoja. Ecium HampaBieHHsT MOMEHTOB M YIVIOBOM CKOPOCTH

BpallleHUs COBMAAAIOT, TO 3HAKHW BEKTOPOB B BhIpakeHUH, (2.5) omycKaroT:
dom

M-M,=J
dt (2.6)



VYpaBHeHue (2.6) MOXKET CIYKUTh JJIS aHAJIU3a peKUMa pabOThl MPUBOAA.
JleBast yacTh ypaBHEeHUS (2.6) mpeacTaBiIseT N30BITOYHBI MOMEHT, a TIpaBas 4acTh
- JMHAMUYECKUH MOMEHT, HaIlpaBieHUE KOTOPOro BCErja COBIAJAET C
HaIlpaBJIECHUEM YCKOpPEHHUs NPHUBOJAA. B 3aBUCMMOCTH OT 3HaKa JTUHAMHYECKOIO
MOMEHTA Pa3IMYAIOT CIAEAYIOIINE PEKUMBI paOOTHI:

dw
L J—>0-
1. M-M;>0; " g YCKOpEHHUE.

J@<O'
2. M —M;<0; " gp =7 do < 0 —3amemienmue.

do

0. =0
3. M—=M;=0; " g do=0, = const— YCTaHOBHMBILIMIICA PEXKUM

paboThI MPUBO/IA.

B ypaBuenue (2.6) BXOAUT MOMEHT HMHEPLMH HUCHOJHUTEIBHOTO OpraHa

MalllnHBI J . HOI[ MOMCHTOM HMHCPHHU TCJIa OTHOCHUTCIBHO OCH, HpOXOI[HH.[Cﬁ

4gepe3 HCHTP TAIKCCTH, TIOHUMAKOT CYMMY HpOI/ISBCI[CHI/Iﬁ 9JICMCHTAPHBIX MAaCC Ha

KBaJpaT UX PACCTOSHHUS 0 OCH BpammeHus 0, B3STyIO IJIg BCel Macchl Tena h
_ 2
Jo=2.mir 2.7)

Jns1 Tena ¢ HenpephIBHBIM pacipeaeIeHUEM MACC:

m.

J, = jrzdm
0 ) (2.8)
Ecnmm och Bpamenus A e MPOXOJIUT Yepe3 MEHTP THKECTH, TO MOMCHT

HHCPLHHH OIIPCACIIAIOT U3 BBIPAXKCHUA!

JA :J0+m-l-lz, (29)

rae J 4~ moment WHEPLUHUH OTHOCUTEIIBHO OCHU A;
Yo ~Moment MHEPLUHH OTHOCUTEIBHO LEHTpa TskecTH 0
m.

i~ [oJIHasA Macca Tela;

[ — paccrosinue Mexay ocsimu 0 u A4,



3HayeHWEe MOMEHTOB HWHEPLUUHM HEKOTOPBIX TEI C PAaBHOMEPHBIM pac-
mpeaesiecHneM Macce npuBeneHo B Tabm. 2.1. B karanorax Ha 37IeKTpOABUTATENN U

CIIPAaBOYHHUKAX HHOTOA IIPUBOIAT 3HAYCHHUA HC MOMCHTOB HHCPIHH, a4 3HAYCHMUA

MaXOBBIX MOMCHTOB GDZ, KIC'M? (G- Bec poropa mmu skops, D - nmamerp
uHepuun). [lepexo OT MaXOBOro MOMEHTa K MOMEHTY MHEPILUU MPOU3BOJIAT MO
BBIPAKCHHUIO:

_GD?

4 (2.10)

Tabmuma 2.1

J

3HavyeHUs1 MOMEHTOB HHEPIUMHU HEKOTOPbIX TeJI

JoauS HIUMEHOLIHLUE \MIMEHT UHELYIL
4 ToHKUL 2
” J = —L 7 Z
; LIMEDHCEHE 0~ 3
m
2
Jopyy Y mR

YuuHGp

170776/
2 2
QUHED /= ;1‘/” (i R 5,

| (R




MoMeHT ABUTATCIIAI U MOMCHT CTATHYCCKOI'O COIMPOTHUBJICHUA MOI'YT HMCTb
PAa3JIMYHBIC HAIIPABJICHHA IO OTHOHICHHIO K yrHOBOﬁ CKOpPOCTH BpalllCHHA BaJia,

AJIs1 KOTOPOT'O0 HAITMCAHO OCHOBHOC YPABHCHHUC IBUKCHUSI. B ocHoBHOM YpPpaBHCHHUHA

ABUIKCHUS TICPC] MOMCHTOM CTAaBHUTCA 3HAK (+), €CJIM MOMCHT COBIIagacT C

YIJIOBOM CKOPOCTBIO, M CTABUTCS 3HAK (_), €CJI MOMEHT HAIpaBJIeH HaBCTPEUy
yriaoBoi ckopocTt. Mcxoas w3 3TOro mpaBuiia 3HAKOB, OCHOBHOE YpPaBHEHHE
JIBWOKCHHSI TIPUBOJA ISl BCEX PEXKUMOB pPabOTHI 3amUCBHIBACTCS CIICTYIOIIAM
oOpazom:

TMEM.=J d_co
dt (2.11)

PaccmoTpum  pa®oTy mpuBOga NOpU NOCTYNATEIbHOM JBW)KEHUM UC-
HNOJHUTENILHOTO opraHa pabOoueld MamuHbel. Ecnum nedcTByromas cuwia |
HepeMeLIeHUE COBIAAAIOT 110 HapaBJIeHUIO, TO Audepenman paboTsl paBeH:

dA=F-dS (2.12)

WM C YYeTOM BbIpaxeHus (2.3):

dA = FﬁdS+mﬂ-dS.

dt (2.13)
[lepBas cocraBistomas npaBoil yacTu BelpaxkeHus (2.13) mpencraBisieT

mubdepenniman  pabOTBI  CUJT  CTAaTUYECKHX, BTOpas  COCTABJSIONMAs  —

mubdepenniman  paboTel  cun  AuWHaMUYeckux. llpum Fs =const ;5c e
uHTerpupoBanus (2.13) momyqum:
1 2 2
A=F\S, -8, )+—m\v; —v
n(2 1) ) (2 1), (2.14)
T. €. paboTa MpHBOJIa paBHA M3MECHEHHUIO MOTCHIIMAILHOMN Fﬁ(S2 -3 1) u

1
Smly2 =)
KHHeTH‘IeCKOﬁ 2 3HepFI/II/I CUCTCMBI.

[Ipu BpamarenbHOM JBMIKEHWW HCIIOTHHUTEIBHOTO OopraHa nuddepeHman

paboThI paBeH:



dA= Mdep

(2.15)
WJIU C yY4E€TOM BBIpakeHHs (2.6)
dA = Mﬁd(p+J@d(p
dr . (2.16)

[Tocne unrerpupoBanus (2.16) npu NOCTOSTHHOM M; MOJTYYUM:
1 2 2
A=M: (9, —;)+=J\®; —®
n((Pz (Pl) > ( 2 1)‘ (2.17