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[laeT BO3MOXHOCTb paccuynTaTb TEXHMUYECKNE XapakTepUCTUKX Nboro
CTaH Ka, He Nonb3yAcb APYrMMU NCTOYHUKAMMW.

CopoepxuT Bce Heobxoammble Ans pacyeTa AaHHble, YeM 3HAYUTENbHO
OTNN YaeTCs OT MMeIoLENCH nmTepaTtypbl.

[MpegHasHadeHO Anda CTydeHToB crneuuanbHoct 120100 - TexHosnorus
Ma LUMHOCTPOEHMUS - 3a04HOM U OYHO-3a04HOM (PopM OBy4veHus. [daHbl
npumepbl  0OBOCHOBaHUSA  TEXHUYECKUX  XapaKTEPUCTUK  MPUBOLOB
Pa3fINYHbIX TUNOB Me TalnsfopPeXyLLUNX CTaHKOB.



Tabn.33.bubnuorp.16.
PeueHseHT — N'yceB B.I'., npodeccop, AOKTOP TEXHNUYECKUX HayK
(Bnagnmunp cknmn rocygapCTBeHHbIN YHUBEPCUTET).

[lepBoe wu3gaHMe [aHHOro nocodusa HarpakgeHo AunIIoMOoM
OprkoMuUTETa perMoHanbHOM MeXBe4OMCTBEHHOM BbICTaBKM NUTEpaTypbl,
BbIMyCKaeMou BbICLUMMMU y4ebHbIMU 3aBeeHUsIMN,
Hay4YHO-MccnegoBaTenbCKUMM UHCTUTYTA MU MUHUCTEPCTB M BELOMCTB
Po.
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[Mpn MoaepHM3auMnM UNNU  NPOEKTUPOBAHUMN  MeTanopexyLiero
CTaHKa B npouecce BbINOMHEHUS KYPCOBOro Mpoekta Hambonbluee
3aTpygHeHue Onga CTy OeHTOB MNpeacTaBfidT Hadano npoekTupoBaHus,
Korga B COOTBETCTBMM C 3ada HMEM OOOCHOBLIBAOT TEXHUYECKME
XapakTepuUCTUKM MNpPUBOLOB C LESbl0 Onpe AefleHUA OCHOBHbLIX 4epT
KWHEMATUKN N ONHAMMUKN HOBbIX Y3I510B MOOEPHU3N PyEMOro UM 3aHOBO
NSIaHNPYEeMOro cTaHka.

HecmoTpss Ha 6onblioe pasHoobOpasne TUMNOB U KOHCTPYKLNK
MeTanmnope XyLwmx CTaHKOB, MMeeTcs obuiaa MeTtoauka onpeneneHus,
0060CHOBaAHUS TEX HAYECKUX XapaKTEePUCTUK UX NPUBOAOB, YTO NO3BONSET
B COOTBETCTBUM C M€ TOOAMYECKMM yKa3aHueM (19) BblgaBaTb CTygeHTaM
eanHoe 3ajaHve no MoLep HusauuMm Ui NPOEKTUPOBAHUIO CTAHKOB, a
Hannyne B paboTe NpPMMEPOB WUCMOMb 30BaHUS AaHHOW METOAMKU Ons
pasHbIX CTAHKOB 3HA4yuMTeNbHO obnervyaetr CTy [AEHTY BbINOSIHEHNE
JAaHHOro pasgena KypcoBOro npoekra.

[Mpn 060CHOBAHUM TEXHUYECKOW XapaKTEPUCTUKA TOFO WU NHOrO
npu BOAaA CTaHKa MPUXOAUTCA OnpefeniaTb OnTUMaribHble YCIoBUSA
00paboTkn u3ge N Ha CTaHKe, YTO CBA3AHO C WCMONb30BaHMEM
OONbLIOro KONMMYecTBa 9MMU PUYECKUX (popMyrn, coaepXaluux etue
Gonbluee KONMMYECTBO pPas3fN4YHbIX 3MMNU PUYECKMX KOIDPULNMEHTOB,
KONIMYECTBEHHbIE  3HAYEHUS1  KOTOPbIX NpuBeAeHbl B  Tabnuuax
CNpaBOYHUKOB, HOPMATUBHbLIX MaTepuanax n MmoHorpadusax. Ceege Hue
BOEMHO B Nocodumn 60MbLLUMHCTBA OCHOBHbLIX BbILLEYNOMSAHYTbIX Tabnny



HbIX OaHHbIX MNOMOXET CTYyOEeHTY COKpaTUTb BpEMA HaA WX MNOUCK WU
YBEJINMYNTL BpEMA Ha BbINOJIHEHNE TBOpL-IeCKOIZ pa6OTbI no pac4yety ”n
KOHCTPYUNPOBaAHUIO MeTaJIJTOPEXYLLEro CTaHKa.

1. N"CXOAHbIE OAHHBLIE NP OBOCHOBAHNU
TEXHUYECKUX XAPAKTEPUCTUK NMPNBOOOB

MogaepHusaumnsa unm npoekTUpoBaHME MEeTanropexyLlero CTaHka,
Kak 1 noboi CnoXHoW MallWHbI, Bcerga HayuMHaeTcsa ¢ 06ocHOBaHMA
TEXHUYECKOW XapaKTEPUCTUKM €ro NpuBOAOB, Tak Kak MX onpeaeneHue
ABNAETCA UCXOAHbIMU

AaHHbIMU ONS KUHEMAaTUYECKOro N CUNOBOIO pacyeTa BCEX AIEMEHTOB
NpoeK TMPYeMOro cTaHka.

O6oCcHOBaHME TEXHUYECKOW XapaKTEepUCTUKM MNPUBOOOB CTaHKa
OCYLLECT BNSETCS B COOTBETCTBUN C TEXHUYECKUM 3adaHMEM (3agaHNEM
Ha KypcoBoM npoekT). B 3agaHum  ykasbiBalTCA  CBeOEHUA,
onpegendawowme OCHOBHOE Ha npaBfieHMe MOoLEepPHU3aunKn, OCHOBHbIE
YyepTbl MPOEKTUPYEMOro CTaHKa: Has3Ba HWEe N MoAeSlb CTaHKa unn ero
HasHayeHne; MaTepuanbl obpabaTbiBaembix wu3ge nun; matepuansl
peXyLlero MHCTpyMeHTa; TUN npuMBOAa MaBHOMO ABMXEHUA U npusoga
nogay; CepuMHOCTb NPOMN3BOLCTBA; YNCHO LWNUHAENEN U CYNMNOPTOB;
cuctema ynpasrieHUsi CTaHKOM, CTeNeHb ero aBTomaTmsauum nnm
nporpamMmmMmn poBaHusi; 0Cobble yKasaHUsa No TUMy CTaHka v apyrue
cBefeHvda. HasaHve, Moferib CTaHKa onpenensatT rpynmny v TUM CTaHka,
ero rabaputHble pa3mMepbl, NpegenbHble pasmepbl (guameTp, ANMHa,
LUMPUHA, BbicOTa) obpabaTtbiBaeMbIX U34ENVA, pa3mMepbl NPUMEHSEMOro
Ha CTaHKe MHCTpPYMEHTa 1 ero Tun (pese, cBepno, dpesa u T. 4.).
YkasaHue B 3agaHnn 0gHOro Unu Heckosbkux obpabaTbiBaeMblX
MaTepuanos No3BondeT onpeaennTb CTEMNEHb crneunann3aunmn cTaHka,
npeaenbHy TOMLWWHY CHAMaeMOro Matepuana 3a oguH npoxo[, OHO
BblpaxaeTcs rnyouHoi pesaHns ts BenuumHa ts BblbMpaemasi no ogHomy
n3 Hanbonee TpyaHo obpabaTbiBaeMbIX MaTepMarnoB, B COMETaHUM C
pasnn4yHoON nogaden onpenenseT B CKPbITOM BUAE Ty MakCUMarnbHYHO
cuny pesaHus, KoTopas NPMHUMAETCS Kak npefenbHas cuna, bonblue
KOTOPOM He LOSMKHO ObITb B CTaHKe U KOTopas onpenenseT
3PP EKTUBHYIO MOLLHOCTb pe3aHus.

B 3apgaHum Ha npoekT cTaHKka yka3biBaeTCs He Mapka, a matepuan
pexy Lero MHCTpymeHTta (bbiCTpopexywias ctanb, TBepabi cnnas u T.
A.). Mapka  pexywero  WHCTpPyMeHTa, B  3aBUCMMOCTU  OT
obpabaTtbiBaeMoro maTtepuana W YycnoBunM pes3aHunsa, BblOMpaeTcH
NpoekTaHTOM B npouecce pacyeta. CepurMHOCTL MNpPOU3BOACTBA
onpegendeT cTeneHb cneuvanu3aunmy ctaHka.

3agjaHHOe 4ucno  WnuHAenem KW CynnopToB  onpegenser
NPOEKTUPYEMbBIN CTAHOK Kak OAHOLWMNUMHAENbHbIA, MHOMOWNUHAESbHbIN
NN MHOropesuoBbIn. B cTaHkax TokapHOW, dpe3epHON U cTporanbHOM
rpynn  npy  CWUNOBOM  pacyeTe NPUHMMaeTCss BO  BHUMaHue
OoQHOBpEeMeHHas paboTa He BCeX LWNMHAEeNnen 1 cyn NnopTo., a TONbKo 2/3
N Y2 NX KOMMYECTBa, cyuTas 3T0 Hambonee BepPOSATHbIM ClyYyaem npu



TSKEnNbIX pexmnmax paboTbl CTaHKa.

KpomMe paccMOTpeHHbIX Bbille BCe ApYyrue ycrnoBus,
NepeyncrieHHble B 3a4aHnn Ha NPOEKT CTaHKa, HEOOXOAMMbI NULLb ANS
YTOUHEHUSI KNHEMATUKKN, KOHCTPYKLMM N 3KCMyaTaLMOHHbIX Ka4ecTB
MPOEKTUPYEMOIO U MOAEPHMU3N PYEMOro CTaHKa U He UMEIDT NPSIMOro
OTHOLLEHUS K 0OOCHOBAHMIO TEXHUYE CKOW XapakTEPUCTUKM TOFO UIK
Apyroro npuBoga ctaHka. [103ToMy ykasaHHble YCNoBMSI, KakK
BTOpPOCTENEHHbIE, B AanbHeNLeM He paccmMaTpmBaloTCS.

4

OTanbl O0DOCHOBAHUA TEXHUYECKOM XapaKTepuUCTUKU npuBoaa

cBOOMTCA K onpegeneHuto: rabapuTHbIX MpefenbHbIX  pasmMepoB

obpabaTtbiBaeMoro wu3genua unm pasmepoB ero obpabaTbiBaeMblX

MOBEPXHOCTEN; OMNTUMAmbHbIX pPEXUMOB 00paboTkn; npenenbHbIX

3HAYeHUN 4YacToT BpalleHUs LWNUHAENS W nogad; Cun pesaHnsa U
9P eKTUBHOMN MOLLHOCTM NpMBOAA U aneKkTpoasuraTens.

2. ONPEAENEHUE MPEOENBHBLIX TABAPUTHbBLIX
PASMEPOB OBPABATBIBAEMOI'O U3OENNA NI
PA3SMEPOB EO OBPABATbLIBAEMbIX MOBEPXHOCTEW

[Mpn MogepHM3aUnn MeTannopeXyLnX CTaHKOB U3 €ro NacnopTHbIX
AaH HbIX U TEXHUYECKON XapaKTepPUCTUKN KOHCTPYKTOPY W3BECTHDI
OCHOBHbIE pa3 Mepbl CTaHKa, HanpMmep, BbiCOTa LIEHTPOB N pacCTosiHMe
MeXay UueHTpamMu TO KapHOro cTaHka, HOMep cTona, WU, crieqoBaTenbHO,
pasMmepbl paboyen MOBEPXHO CTUM CTOMa (Ppe3epHOro CTaHkKa,
MaKkcMmanbHbI anameTp obpabaTbiBAeMOro oT BEPCTUS CBEPIIUIBHOIO
CTaHka, Hambonbwnin moaynb, aMameTp obpabaTbiBae MbIX LUECTEPEH
ans 3ybodpesepHoOro ctaHka u T. 4. icxoas 3 aTux AaHHbIX,
onpenensawT npedenbHble rabaputHble pasMepbl M3Oenun, KoTopble
MOXHO 06 pabaTbiBaTb Ha OaHHOM CTaHke. Ha cTaHke C BbICOTOM
LeHTpoB, Hanpumep, H = 300MM, MOXHO 3akpenuTb U obpabaTbiBaTb
nsgenve AnameTpoM, paBHbIM JBOMHOWN BbICOTE LEHTPOB, T. €. DJ = 600
MM M B TO €& BPeMs MOXXHO 3aKpe NTb 3aroToBKy AMameTpoMm Dm = 3...5
MM. OQHaKoO SACHO, YTO mM3genume o4vyeHb GOMbLIOro gMameTpa, C TPYAOM
yCTaHaBfMBAaeMOE Ha CTaHKe M He MOMELLal Weecs Hag CynrnopToM,
nydwe obpabaTbiBaTb Ha CcTaHke 6onbLIOro pasamMepa, a usgenme odeHb
ManbiX ANMAMETPOB - Ha MEHbLUMX CTaHKax, Tak kak obpaboTka ux
notpebyetr oyeHb GonblWKMX ONA AAHHOMO CTaHKka 4acToT BpalleHus
lWNMHOEe NS, a MOLWHOCTb CcTaHka Oyaetr cnabo wucnonb3oBaThbCs.
Hanbonbwmnin n Han MeHblnin pasmepbl obpabaTbiBaeMbiX U34eNUn unm
pasmepbl 06paboTkn (B MM)

MOXXHO YCTaHOBWUTb MO CreayLwmMm NpakTU4eckmum

dopmynam: DS =(1...1,5) H;

DM = (025...0,5 H, roe D& - Haubonbwui guameTp
obpabaTbiBaemMoro n3genust Hag CTaHMHON; DM - HaMMEeHbLUNIA AnameTp
obpabaTbiBaeMoro nsge nust Hag ctaHMHOW; H - BbicOTa LIEHTPOB.

Onga CBEePJINIIbHbIX CTaHKOB HanbonNbLUNK pa3smep
obpabaTbiBaeMOro OT BEPCTUS, Kak NpaBUIio, COOTBETCTBYET [BYM
nocnegHum uudpam B Wnpe MO Aenu CTaHka, Hanpumep, y Moaenu




2A135 makcumanbHbI pasmep obpabaTbl BaemMoro OTBEPCTUSA paBeH 35
MM, Yy mogenn 2A150-50 mMm. MnHumaneHbin pasmep obpabaTtbiBaeMoro
OTBEPCTUS onpeaenatT Kak

DM = (0,15...0,3) DS, rae D&, DM - HaUMeHbLLUIA 1 HAanBOoMbLUWIA
ava MeTp CBEPIIEeHUs.

Ona dpesepHbIX CTAaHKOB:

DJ =(0,2...0,3) b;

DM =(0,1...0,2) b, rae D 8, DM- HanbonbLNin 1 HAUMEHbLLINIA
anameTtp dopessbl; b - WnpuHa paboyero crtona.

bd =(0,75...1)DJ;

bm = (0,75...1) Dm, rae b &, bm - Hanbonbluasa U HaMMeHbLLas
LUnMpuHa dopesepoBaHuS.

Pa3mepbl paboyen noBepxXHOCTU cTona dpe3epHOro cTaHka ¢ Ux
HoMepa My (HOMep- nocneaHsas undgpa wudpa mogenm
CTaHKa)npeacTasneHbl B Tabn.l (Bce Tabnuubl nocobumsi CBeAeHbI B
npunoxexHue).

Ona sybodpesepHbIX CTAHKOB:

mM = (0,2...0,3ymJd,rae mM u md - HAUMEHbLUUIA U HanboNbLUNIA
Hape 3aemble MOAYMN LWeCTEPEH.

Ha ocHoBaHMM HauMmeHbllero u Haumbonbluero Hape3aemMblX
MOAYNen Ha XOasaT npeaenbHble 3HaYeHUst AMaMeTpoB YepBAYHbIX bpes
B cooTBeTCcTBMM C Tabn.2. [lpedenbHble 3Ha4YeHUss 4ucen 3ybbeB
LecTepeH GonblUel YacTbio MOX HO NPUHATL Z & = 16, ZM = 10,0.

[N cTporanbHbIX CTAHKOB, MM:

L=(1,2...1,3)1

B=(0,6...07)L;

H=(0,75...1) b, roe L - anunHa crtona; b - w1puHa ctona; 1 -
MaKcuManb Has OnvMHa 3arotosku; H - BbicOTa cTona.

3. ONMPEAOENEHNE PAUNOHAIIBHBIX PEXKMMOB OBEPABOTKA

OnTumanbHbIn  pexum  obpaboTkm  gormkeH obecneymBaTb
HanbonbLIYyD NPOM3BOAUTENBHOCTL U HaUMEHbLUYD CcebeCToMMOCTb
N3roTOBNEHUS MNPU He MPEMEHHOM YCroBuUWM nosiydyeHns Tpebyemoro
KadectBa obpabartbiBaemMon pfeta nn. YCTaHOBMNEHWE ONnTUMarbHOro
pexxuma o06paboTku 3aknyaeTca B onpene feHUUM XapaKTepUCTUKM
PEeXyLLEro MHCTPYMEHTa N psaa napamMmeTpoB PEXMMOB pe3aHus.

Mpn BblIbOpEe XapakTepUCTUK pPexyLlero MWHCTPyYMeHTa Ha
NPOEKTUPYE MbIA CTAHOK crnefyeT y4uTbiBaTb: TUM MHCTPYMEHTa U ero
reoMeTpuyeckne rna pameTpbl, pasmepbl CEYEHUS CTEPXKHEN N OEePXKaBOK,
mMatepuan pexyuwen 4vactu u ero Bug o06paboTkm (4epHoBasg wnu
YMCTOBAs), XXECTKOCTb cuctembl «CTaHOK geTanb — WHCTPYMEHT» U
Apyrve ycnosus pesaHusi.

OTWU [aHHble onpefensalTcs, WUCXoas U3 TuNa CTaHKa, ero
pasmepoB, ra 6GapuTHbIX MpegenbHbIX pasmepoB obpabaTbiBaeMblX
n3gennun un obpabaTbiBae MbIX MNOBEPXHOCTEW, OOpabaTbiBaeMoro
mMaTtepuana, Ans onpegenieHuMst UCNosb 3YyTCS COOTBETCTBYHOLLME
cnpaBoyHukM 1 NOCTeI. [py NpoekTMpOBaHUM yHMUBEpPCASbHbIX CTAHKOB
AOSTKHbI BbITh BbISIBNEHbLI BCE MHCTPYMEHTbI, KOTOPbIe



NPUMEHSIOTCA Ha HeM. Ecnu cTaHOK crneumanbHbIn Unu
crneunanmsavpoBaHHbIA, TO BbIOGOp MHCTPYMEHTa onpenenseTcs
BbIMOSIHEHHBbIMM HA HEM onepaunamun. MeTannopexyLime CTaHKu,
0CODEHHO CTaHKK 0o0Lero Ha3HavYeHnsa, OOJKHblI obecnevynBaTb
NPUMEHEHNE CKOPOCTEN pe3aHus 1 noday B LUMPOKOM uanasoHe C
Lerbo NonyyYeHUs HauBbIrOAHENLLMX PEXMMOB pe3aHus Npu Bbl
NONHeHun pasHoobpasHbix onepauuit. OBbIMHO ONTUMaribHO NpeaernbHble
pe XUMbl yCTaHaBNMBaloOT B CrieAytoLLen nocrnegoBaTefibHOCTH:
yCTaHaBnvBaloT NpeaerbHble 3Ha4YeHUs NPUMYCcKoB (rMyOuHbI pe3aHuns) ts
nt,, ONPeaenstoT NpeaenbHble 3Ha4eHnsa nogay S s U S,, N0 U3BECTHbLIM t
n S, 3agaBLUMCb NEPUO JOM CTOMKOCTU MHCTPYMEHTA, ONpeaensioT
npegenbHble 3Ha4YeHNss CKopocTen pe3aHna Vs un v, .
3.1. OnpegeneHne npenesnbHbIX 3HA4YEeHUN NPUNYCKOB
(rny6buHbl pe3aHus) Ha 06paboTky

Hanbonblumn t s 1 HaUMEeHbLUWI tM NPUNYCKK (FNYOUHY pe3aHnst) Ha
06 paboTKy, KOTOpble MOryT BCTPETUTbCA npu 0bpaboTke Ha OaHHOM
CTaHKe, Ha XO4AT No NpefenbHbIM pa3mepam obpaboTku.

[na TokapHbIXx cTaHkoB. HanbonbLlumin npunyck Ha obpaboTky
paBeH tg=C - D"
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Yncnosble 3HaveHns koapdpuumerTa C, npuseneHsl B Tabn. 3.
HanmeHbLumin npunyck Ha obpaboTKy onpeaenseTcsa no popmyne
t, = 0,7+0,025 D*

,+0,0001 L.

[Mpn yepHOBOW 0BpaboTke rrybmHa pesaHus NpUHUMaeTCsa paBHON
npu nycky. MNMpn nony4ymnctoBor ob6paboTke M NPUMYCKe Ha CTOPOHY t > 2
MM obpa 6OoTka ocyllecTBNsSieTcA 3a OBa npoxoda: nepsbii ¢ t° =
(2/3...3/4) t, a BTOpon — ¢t = (1/3...1/4) t. Mpwn t < 2 MM nony4ncToBas
obpaboTka npousBoAUTCSA 3a oauH npoxond. [Ons yHuBepcanbHbIX
TOKapHbIX W pPacTOYHbIX CTaHKOB cCpefHUX pas3MepoB npenenbHble
pacyeTHble 3HayYeHust rMyOuHbl pe3aHna MOoryT ObiTb NpPUHATBI 0,2 1 3.5
MM, ONA KPYMHbIX TOKApPHbIX U KapycenbHbIX CTaHKoB - 1 1 10 mm, ons
MarnbIX TOKapPHbIX N PACTOYHbIX CTAHKOB MOBbLILLEHHOW TOYHOCTU -

0,05 1 2 mMm. IMpu ynctoBon o6paboTKe C LLEPOXOBATOCTLIO NOBEPXHOCTH
[0 5- ro Knacca Bknto4yntenbHo t = 0,5 - 2,0 MMm; anga 6-ro n 7-ro KNnaccos t
=0,1-04 Mm.

Ona ceBepnuibHbIX CTaHKoB. [lpy cBeprieHUM B CSOLHOM
mMatepuane rnybuHa pesaHunda paBHa t = D/2, npn paccBepnuBaHumn t =
(D-d)/2, roe d - pna MeTp paccBepsIeHHOro OTBEPCTUA, MM.

Hanbonblumin guameTp cBeprienus DS  Ons  yHMBepcanbHbIX
BEpTUKaNbHO U pagdnanbHO-CBEPNUNbHbIX CTaHKOB HABNAETCA UX
OCHOBHbIM NapameTpoM n gormkeH cootBetctBoBatb OCT 1227-72. MNpwn
3eHKEpOBaHMM M pasBepTbiBa HUKM rfybunHa pe3aHna oOblMHO paBHa
Benu4ynHe npunycka Ha CTOpoHy - 0,5-2

MM. [1py YynCTOBOM pasBepThbiBAHUM OTBEPCTUN ANaMeTPOM 5-80 MM NpuUnycK
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Ha CTOPOHY - 0,05-0,25 mMm. Npn YyepHOBOM pasBepTbIBAHUN MPUMNYCK Ha



CTOPO HY MOXET ObITb yBENNYEH B 2-3 pasa.

Ona dpesepHbIx CTaHKoB. BennumHy npunycka Ha obpaboTky npu

dpe 3epoBaHuM onpegenaloT no Tabn4d. u Tadn.5. Mo HangeHHbIM
BENMMYMHaM Haxo AAT HanbonbLUYO N HAUMEHbLLIYIO FMYyBUHY pe3aHus t s U
t,. Ipn obaMpoYHbIX paboTax MpUNyck CHUMaeTCA 3a OAMH Npoxon M
rmybuHa pes3aHna MOXeT AOoC Turatb, Hanpumep, npu dpesepoBaHUn
LunuHapuyeckumm dpesamm 15-30 MM npu ycnosum, 4Tto ts < 0,1D, rae D-
avameTp UMnnHapuyeckon pessl B MM.
[Mpn nonyuncrtoBom dpesepoBaHum hpesamm U3 BuICTpopeXyLLEN CTanu
npu nyck 6onbwe 5 MM CHuUMaeTca 3a 2 npoxoga, a pesamm C
TBepAOCNNaBHbIMU MfaCTUHKaMMU — 3a oauH npoxon. [lonyducrosoe
dopesepoBaHMe Npu BESIMYNHE MPUNYCKA MEHbLLUE 5 MM OCYLLECTBIISAIOT
3a oauH npoxog. o ymuctoBoe bpe 3epoBaHWe MPUNYCK OCTaBMAETCA
HebonbLwon, nopsagka 0,5-2,5 MM, U1 CHAMAIOT ero, Kak Npasuno, 3a O4uH
npoxoa. Hambonbuwyo rnybunHy pesaHnsa npu 4nc ToBom hpesepoBaHnm
MOXHO NpuHUMaTh B npegenax 0,5-1 Mm.

Ona wnudoBanbHbIX CTaHKOB. [1pn paboTe Ha Kpyrno-, BHYTpU- n
6ec ueHTPOBOM LUNNGOBasbHbIX CTaHKax 00 beM CHMMaEMOro B eAnNHULY
BpeMeHn MeTarnsa onpeaensercs CKOPOCTbK BpalleHUs 3aroToBKU V3,
nonepeyHomn 1 NpoLosibHOW Nogadvamu.

MonepeyHass nopgava (rnybuHa wnudoBaHnda) onpenenseTcs
NpunyckoMm Ha obpaboTKy, TpebyemMon TOYHOCTbIO U LLIEPOXOBATOCTbIO
obpabaTbiBaeMon NOBEPXHOCTU U BbiBMpaeTcsa B cneaylowwmnx npegenax:
a) NP1 KPYrrioM Hapy>XHOM LWITMPOBaHUMU:

- C NpogosibHoW nogayen ( npu YepHoBoMm) - 0,015-0,05 mm/gB.xo4
ctona u yuctosom - 0,005-0,01 mm/aB. X040 cTONna;

- Bpe3aHuem (npu 4yepHosom) 0,0025-0,075 mm/06 n ynctosom - 0,001-
0,005 mm/06.

6) npn 6ecueHTPoOBOM LN OBAHNN:

- Ha npoxopA (npeasaputenbHoM) 0,05-0,2 MM/06, Ynctosom - 0,005-0,02
MM/00;

- Bpe3aHuewm (npegsaputensHom) 0,002-0,01 mm/06, ynctosom - 0,002-
0,005 mm/00.

B nnockownudgoBanbHbIX CTaHKax rnybuHa wnimgoBaHus
npeacrtaendeT co 601 BepTUKanbHy nogady crona unm wnmdgoBanbHOM
6abkn. OHa cocTaBndaeT: - NPy NNOCKOM WG oBaHMK nepudepunen
Kpyra (npegsaputenbHom) 0,015-0,04 mm, ynctosom - 0,005-0,015 mm;

- NP NNIOCKOM LWNNJGOBaHUM TOPLOM Kpyra (npeaBapuTesibHOM)

0,015- 0,04 mm, ynctosom - 0,005-0,01 Mmm.

Ona  3yboobpabartbiBaowmx  crtaHkoB. YepHoByto  0b6paboTky
OCYLLEeCTBNAT 3a oauH npoxon. Korga MOLWHOCTb CTaHka Wnu
KECTKOCTb CUCTEMbI HEAOCTa TOYHbI, MPUNYCK HaA YEepHOBYD 0OpaboTKy
cpesatoT 3a fBa npoxona c rnybuHon
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pe3aHua 1,4 m npu nepBomMm 4YepHoBOM npoxoge M 0,7 m Npu BTOPOM.
UepHoByto 006paboTky B OBa Mpoxoda MNPUMEHSOT TOMbKO MNpU
AondneHun 3ybbeB UUIMHA pU4ECKUX Konec ANCKOBbIMU A0nbsikaMun Ans
Nony4yeHUsa LWEepOoXoBaTOCTU MO BEPXHOCTU He HWXKe 6-ro Knacca wu
TOYHOCTU HE HWXe 7-W CTeneHn npu moayne 6 MM 1 Bbllle.



Onsa ctporanbHblX CTaHKoB. [na rpyboro ctporaHus ts NPUHUMaETCS
paB HOW NPUNYCcKy, HO He Bonee 15 mMm. [JNg tM NpMHUMAOT NPUNYCK Ha
YMCTOBYO 06paboTKy, KOTOPbLIN 0OLIMHO paBeH 0,75-1,5 MM.

MyOuHy pes3aHusi Npy YEPHOBOM W YUCTOBOM CTPOraHuUM MOXHO
Ha3Ha YUTb, PYKOBOACTBYSICb TEMM Xe COObpakeHUsiMK, 4TO U Npwu
TOYEHUM Ha TO KapHbIX CTaHKax.

3.2. OnpegenexHune npeaenbHbIX 3HAYEHUN BENUYMH noaay

Ana pganbHenwmx pacyeToB pPexuMMoB pes3aHus  Heobxogumo
yuuTbiBaTb Ma Tepuarn 3aroToBku, ero oM3nMKo-MexaHM4Yeckme CBOMCTBA,
BENUYMHY npunycka Ha obpaboTKy, pasMepbl geTanu KU TEXHUYEeCcKue
ycrnoBusi Ha ee obOpaboTKy, a TaK Xe& UMETb CBEAEHUSI O TOYHOCTU U
XECTKOCTU MeTasiIopexyLmx CTaHKOB, KO TOpble MOAHO MOMNyyYuTb B
FOCT 2110-72, FOCT 26-75, TOCT 8-71.

[Mpy NpOeKTHOM pacyeTe pPeXMMOB pes3aHud Ons YHUBepcanbHbIX
CTaHKOB B KayecTBe MUCXOAHOro maTepuana obpabaTtbiBaeMblx geTanen
cnepnyeT BblOupaTtb mManoyrnepoauctyto ctanb HB < 170, é B < 600 Mla
(Npn onpegeneHne V) U BbICOKOMPOYHYK NEernpoBaHHyto ctanb HB 2
170, & B 2 600 MIMa (npv onpeae neHur VM) npu 3ToM crieqyeT NOMHUTb,
yto 6B = 0,36 HB; pa3mepbl 3aroToBkX (B BUAE MOKOBKM UMW NpoKaTa) -
MaKkcMmarnbHO [OMyCTUMblE Ha MPOEKTUPYe Mbl CTaHOK; MPUMYCKU Ha
MexaHu4eckylo o6paboTKy BbiOMpalTcs No crpa BovHuKam [6, 11, 12,
14]. Mpwu BbIOOPE B KayecTBe UCXOAHOro obpabaTbiBaeMo ro matepuana
Kaponpo4HbIX HepXaBewLwKnX cTanem u chnnaBoB, HeEMeTannuye CKux
MaTepuanos cnegyert YyYMTbIBaTb KO3 PULMEHTDI nx
obpabaTbiBaemMoCT®, ONTMMAsibHO AOMYCTUMblE CKOPOCTU pe3aHus wu
nogayu, KOTopble MOXHO HalTu B paboTax [13, 16, 18].

Hanbonblne n HaMmeHbLUME 3HAYEHNS BENNYMH Nogay HaxodaT no
A0MnyC TUMOW LLepoxoBaTocT obpabaTbiBaeMon NOBEPXHOCTH.

[Na ToKapHbIX CTAHKOB BENUYUHBI NO4aY MOXHO NPUONN3NTENbHO
Haxo OuTb No cneayrwmm popmynam, Mmm/o6

- Npu YepHoOBOW 0bpaboTke

S;=0,17D"?

s +(ts-2) 0,15;

- NPY YMCTOBOI 06paboTke S, = 0,015 DM*/?. MakcumanbHoe pacyeTHoe
3Ha4YeHWe nogayum BblbMpaeTcsa Ansa ycrnosum YepHoBon o6paboTkun npu
HanbonbLIen XXeCTKOCTM 3aroTOBKM; NPY 3TOM 3aro TOBKa cYMTaeTcs
3aKpenseHHoM B NaTpPoHe 1 NoaaepXMBaemMon 3agHNM LEH TPOM.
MakcumarnbHoe pacdeTHOe 3HayYeHne nogayv BbibupaeTcs AN yCrnoBum
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ynctoBor 06pabOTKM NpPU  HaAUMEHbLUEW >KECTKOCTU 3aroTOBKU U
3akpennieHnss B ee naTtpoHe. [Ona 6Gonee TO4HOro onpegeneHuns
HauMeHbLUEen nogayn MOXHO BOCMONb30BaTbCA crieaytowen opmynou,
MM/06

Su= (CuR T P ¢, 7).

3HayeHuss CM 1 nokasaTenu CTeneHu x,y,z U u NnpuBedeHsb! B Tabnn.6.
[MpnoenbHble 3Ha4YeHNA BENMYMH nogay MoryT ObITb BbiOpaHbl U Mo
Tabn.7-10. 0na ceBepnunbHbIX CTAaHKOB. [Mogada npu ceBeprneHnun B
CMNNOLHOM MaTe puane 1 3eHKepoBaHUM Ha3Ha4vaeTcs no popmyne,




MM/00

S = Cs D,
[Mpwn passepTbiBaHK - NO oopMyne
S =Cs D

3HaueHns Cs npuBeaeHbl B Tabn.11.

HaunbonbLuyto nogady S s cnegyeT onpeaensTb npu HanbonbsLem
avamert pe D s cBeprneHus, 3eHKepoBaHus, pa3sepTbiBaHNSA OTBEPCTUN B
AeTansax U3 LBeTHbIX MeTarnos 1 cnnaBoB Ania KoTopbix C ;s umeeT
HanbonbLlee 3HayveHre. Mogaym npyu ceepneHnn NpuHMMaroT B 1,5-2
pasa 6onbLnMK, YeM NpU CBeprie HUW.

HanmeHbluasa nogadya SM COOTBETCTBYET CBEPJIEHUIO, 3eHKEPOBaH
N pa3 BepTbIBaHMIO OTBEPCTUN MUHMMaAnNbHOro AnameTpa D,, B cTanbHON
3aroToBke, MMetoLlen TBepaoctb HB > 240. B aTom cnyyae
Koa(ppuumneHT Cs uMeeT Hau MeHbLLee 3HadeHue. MakcumarnbHO
AornycTumMble noga4vn npu CBEpPIiIEHUU, 3€H KepoBaHUM N pa3BepTbiBaHUU
npuBeaeHbl B Tabn.12.

Ons cdpesepHblXx CTaHKOB Haubonbluytd S’ zg5 M HaMMEHbLUYHO
S” z, nogaun Ha 3y6 cpesbl MoXHO GpaTb no Tabn. 13 u Tabn.14 u3
YyCNoBUSI  LWepoxoBaToCTU  obpabaTbiBaemMon  MOBEPXHOCTM  MpwU
obpaboTke camoro MArkoro matepuana.

OnpepnensaoT Tak e no Tabnuuam pexumoB pesanusa S° ° zs u
S” " z, npn obpaboTke camoro TBepgoro Matepuana. pu 4yepHoBoOM
obpaboTke Hambonb wWas nogada OrpaHUYMBAETCHA MNPOYHOCTbIO U
KECTKOCTbIO onpaBkn opesbl, K& CTKOCTbH TEXHOMOMMYECKON CUCTEMBI U
MNPOYHOCTLIO peXYLLEN NOBEPXHOCTHN 3yba dopesbl.

[Mpn YnctoBom hpesepoBaHnmM BLIOOP Nogayvn onpeaensieTcs
Tpebyembim KadecTBOM 06paboTaHHOM NoBepXxXHOCTW. [Tpn YNCTOBOM
dopesepoBaHMn nogadvy Ha oguH 3y0 ppesbl MOXHO onpeaensTb no
dopmyne, Mm/3y6 Sz =Cs R*D %/ t”, rae Cs - k0appUUMEHT, 3aBUCALLNNA
OT maTepuana obpaba TbiBaemon getanun u Tmna gpesbl; D - gnameTp
dopesbl, MM; t - rNybuHa pes3aHusi, MM; R - BbICOTa MUKPO HEPOBHOCTEMN,
MM; X,y,Z - MOKa3aTenu CTeneHun.

3HauyeHus Cs u x,y,z NpuBegeHbl B Tabn.15. HanbonbLwive u
HaMMeHbLUNe 3Ha4YEeHNsa BENMYMHbBI Nodad nexar B npeaenax:
uunuHapudeckme gpessbl -
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0,003-0,3 mm/3y6; TopueBbie pesbl - 0,03-0,4 MM/3y6; hacoHHbIE dopesbl -
0,007-0,2 mm/3y0.

Ons wnudoBanbHbIX CTAaHKOB BENWYMHA NMPOAOSIbHOW nogayun (B
MNOCKO  WNNEOBAnNbHbIX - MOMNEPEYHON) 3aBUCUT OT  LUMPUHDI
LWndoBanbHOro Kpyra v nNpuUHMMaeTcss MpyM YUCTOM  LUNUAOBaHUM
pasHon 0,2-0,4, @ npn YepHOBOM - 0,4- 0,7 LWUIMPUHbLI Kpyra.

[MonepeyHass nogaya SBNSieTCs MPUMNYyCcKOM WM onpenensiercs Kak
rnybuHa pesaHusi, onpeaeneHme KOTopon paccMoTpeHo Bhiwe. KpyroBas
nogaya uUnm CKOPOCTb BpaLLEHWUs1 3aroTOBKM (B MocKowMdoBarnbHbIX
CTaHKax - MNpoAoNnb Has nodada) M3MeHsieTca B Oonee  LWMPOKUX
npegenax. B saBucmmocTn ot Buga WnmMdoBaHMsS ee MOXHO paccuynTaTb




no doopmynam:
- WnudooBaHmne nepudepuren Kkpyra (HapyxHoe, BHyTPeHHee, Niockoe),

M/MUH

V3=CvD *,/T"t:S";

- LWndgooBaHmMe TopLIOM Kpyra, M/MUH
V3=Cv/T "t *Bz;
-6ecueHTpoBOE HapyxHoe WwnndoBaHne, M/MUH
V3=Cv/T"t*S”,;
roe Cv - KoadhUUMEHT, yYMTbIBAIOLLNIA CBOMCTBA MaTepumana 3aroToBKy,
BN, WM OBaHNA N XapakTePUCTUKY Kpyra; D3 - gnameTp 3aroToBKU, MM;
T CTOMKOCTb, MUH; t - ryOMHA WNNgOBaHNA UM NonepeyHas nogaya,
MM; SO - NPoAOoSibHas nogaya B A0NSAX WMPKUHBI Kpyra Ha oanH o0opoT
3arotoBku; SO - NpogonbHasa nogada Ha oauH obopoT aeTanu, Mm; b -
npuBeaeHHas (CNNoLWHast) WMpUHA WNNGOBaHNA, MM; 0 ,m,X,Y,Z -
nokasaTenu cteneHu, 3aBucsiLume oT BU
Aa WwnngoBaHus, XapakTepUCTUKM Kpyra U matepuana 3aroToBKMy.
3HauyeHns Cv n o ,m,x,y,z npuBeaeHbl B Tabn.16. MNpu pacyeTte Hanbonb
len ckopoctn V6 (kpyroBas nogada) crneagyet Bolbupartb cregyowme
ycnosusi 06paboTku: xapaktep obpaboTku - YNCTOBOE WU OBaHME;
MaTepuan 3aroToB KU - He3akaneHHas ctanb; AguameTp Wingyemomn
3aroToBKM - HAMBOMbLUM; CTOMKOCTb Kpyra- akoHoMmudeckas (T = 3-15
MUWH); rnybunHa wnngosaHus (Mo nepevHasa nogava) v npogonbHas
nogada npUHUMaTCAa MMHUManNbHbIMU N3 YC NIOBUS NONTyYEHNS
HauMeHee LLepoXxoBaTon NOBEPXHOCTMU.

[Mpn pacyete HaMMeHbLUEN CKOPOCTU 3aroTOBKM VM  HYXHO
NCcXoanTb U3 cCnegylowmx ycnoeun obpaboTku: xapaktep obpaboTku -
YyepHOBOE LWNUoBa HME; MaTepuarn 3aroToBKN- HAMMEHbLUNW; CTONKOCTb
Kpyra - akoHomwumueckas (T = 3-15 mwuH); rmybuHa wnudoBaHUa U
npoAosfibHasi nogada MPUHUMAKTCA MakK CuManbHOM Ans  YCnoBuS
YepHOBOro WM(OBaHUS.

Ona sy6oobpabaTtbiBalomnX CTAHKOB NpeaeribHble 3HaYeHns nogay
Ha oauvH 0BOopPOT 3aroTOBKM BbIOMPAKOT B 3aBMCMMOCTU OT MOAynNs,
obpabatbiBae MOro matepmarna un uyucrna 3ybbeB no Tabn. 17.
PekomeHayeMble BENMNYNHBI NO-
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Aad  npy  HapesaHun  UUNUMHOPUYECKMX  3yDyaTblX Kofnec Ha
CpeaHeyrnepoanucTon  KOHCTPYKLUMOHHOW  CTanu  4YepBSAYHbIMUA U
ANCKOBbIMU hpesamn 1 3ybopesHbiMKM gonbskamun npuBedeHsl B Tabn.
18-20., a npu Hapes3aHun LWMLUEBBLIX BanoB 4ep BAYHbIMU ope3amu - B
Tabn. 21. NonpaBo4yHble KOIPULMEHTBI HA Nogadvy Npu M3roTOBMEHUN
3ybyaTtbix KOMec 1 WnLeBbIX BanoB U3 YriepoancTon 1 nermpo BaHHON
cTtanen npusefeHbl B Tabn. 22. PekomeHOyeMble BENUYMHBI Nogad npu
Hape3aHUM YepBSAYHbIX KONec 4YepBsYHbIMKM dope3amMmu npuBedeHbl B
Tabn. 23.

Hanbonbluasa nogava Sg xapakrepHa Ans camoro Msrkoro
MaTtepuana, Ko raa wectepHs dyaeT umeTb HamborsbLlee Yncro 3yobeB n
HanMeHbLnM Moaynb. OaHako, Tak Kak HanborbLlas nogadva Hy>kHa Ham
ANs onpegeneHns HaMMeHb LLE CKOPOCTU pe3aHnsa n HambonbLuen
MOLLHOCTW, criefyeT onpeaenntb 1 ca Myto bonbLuyto nogady S npu



obpaboTke TBEpPOOro Matepuana, Korga wecTtep Hs uMeeT HanbonbLee
4Ynucno 3yobeB U HaMMEHbLUUA MOAYIb.

HavmeHblwaa nogada SM forkHa onpefenntb camyto 60nbLuyto
CKO POCTb pe3aHusi, MNo3TOMY BbIOMpaT ee AN caMoro MSrkoro
obpabaTbiBaemMoro maTtepuarna., HauMeHbLLEero Yncna 3ybbeB 1 Moayrs.

[na crporanbHbIX CTAHKOB BbIOMPAOT Haumbonbluyld Sg WU
HauMeHbLlyt0 S, nodayn aAnsg camoro Msarkoro obpabaTbiBaemoro
mMaTepuana, a Tak xe Hau 6onbluyio S° ¢ U HauMeHbluylo S” |, nogaym
Ans camoro TBepgoro obpabatbiBae moro maTtepuana. lNpu YepHoBOn
00OpaboTke NSIOCKOCTEN BENUYUHY nofdaydn S B MM/OB. X044 BblOMpatroT no
MaKkCMManbHOMY 3HaYeHuo 13 Tabn. 7 gns TOYeHUa B 3aBUCMMOCTU OT
ceyeHuss gepxaBku v rnybuHbl pesaHus; Npu YucToBon obpa 6oTke - 13
Tabn. 10.

3.3. OnpegeneHuve npenenbHbIX CKOPOCTEN pe3aHus

Cneayowmnn atan 060CHOBaHUS TEXHUYECKOW XapaKTepPUCTUKN
npmMBoAa CTaHKa - OTbICKaHWe HanborbLlEeN U HAMMEHbLLEN CKOPOCTEN
pe3aHus. [na ToKapHbIX CTAHKOB CKOPOCTb pe3aHns byaet umeTtb
MakCUMaribHO€E 3Haye HUE MPU CHATUN CTPYXKKN HAMMEHbBLLUX Pa3MepoB,
C HauMeHbLUen nogaden n HauMeHbLUIEN rNyOnHON pe3aHus npu
obpaboTke Hanbonee msarkoro matepuana. Npu OTbICKAHMM HAUMEHbLLEN
CKOPOCTU pe3aHusi- NP CHATUM MaKCMMarbHOW CTPYXKM n obpaboTke
TBEpAoro matepmana. B 3aBucMmocTn oT Buaa BbInosi HAeMbIx paboT
npegenbHble 3Ha4YeHUs1 CKOPOCTeN pe3aHna MoryT BbITb onpeae feHbl No
doopmynam
- PN TOYEHUN N pacTadnBaHUn, M/MUH
V= Cv/T "t *S *(HB/200) ",
- IPY NPOpPE3Ke KaHaBOK U OTpeske, M/MUH
V= Cv/T "S *(HB/200) ".
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3Ha4veHus koadpdumumneHTa Cv 1 nokasaTenen cteneHen npnBeaeHb!
B Tabn. 24, npu atom, onpeaenss Vg, NPUHAMAOT ANA pe3uoB C TBEPAbIM
cnniasomM Tuna TK HanmeHbLyto CTOMKOCTb T = 25-30 MUH, a Npu nope
AenexHun V,, Ans pes LoB 13 ObICTpOopexyLLen cTany 1 TBepAOro crnasa-
T = 60-90 MUH.

[Npn NpoeKkTHbIX pacyeTax nNpeaenbHON CKOPOCTU pe3aHns Vg
CTaHKOB, NpeaHasHa4YeHHbIX A5 TOHKOW 06paboTkn getanemn n3a
6abbuta, antoMnHUS, naTyHW, 6POH3bI N HEMETaNIMYEeCKNUX MaTepunanos,
crnegyeTt OpuUeHTUpoBaTbCA Ha CKOpocTu pe3aHuna 900-3000 M/MUH.

Mpu onpegeneHnn CKOPOCTU pe3aHns Ans onepaumin CBeprneHus,
paccBep fIEHUs1, 3€HKEPOBAHUS N pa3BePTbIBAHUS, BbINONHSAEMbIX Ha
TOKapPHbIX CTaHKax, MCNomb3yrT popMyribl, MPUMEHAEMbIE MNPU
OTbICKaHUM AaHHbIX NAapamMeTPOB A9 CBEPNUIbHbBIX CTaHKOB.

Mpun HapesaHun pe3bb Ha ToKapHbIX, pe3bbOHaAPE3HbIX U APYrnX
CTaHKax pes3uamMn, MeTYMKamu, nnakamu 1 CcamMOOTKPbIBaKOLWLMMMUCS
rorioBkamMu npe AerbHble 3Ha4YeHUs CKOPOCTU pe3aHns Vg MoryT ObiTb
onpegeneHsl No oopmy nam:



- Npu YepHoBOn 0bpaboTke pe3uamu pe3bboBbIMU, CTEPXKHEBLIMW, NPU3
MaTU4YECKUMUN N KPYIIIbIMU Ha WHCTPYMeEHTanbHon ctann mapkm P(8) B
ngenn  Gx U3 yrnepoaucton  unu - fnierMpoBaHHOM  CcTanem c
NCcrnonb3oBaHMEM B KavyecTse oxfnaxgaroLleu XWOKOCTU
cynbdodpesona, M/MUH
V — CV/TO,OSt 0,8 SO,25 ,

(npu 6 B < 600Mna Cv = 40-50, npu & B =2 600Mna Cv = 20-38; (T = 120,

MUH); T - CpeaHAsa CTOMKOCTb MHCTPYMEHTA; t - rybuHa pesaHna nnu
nonepey Has nofgadva Ha Kaxgbl npoxo pesua, MuM; S - war pesbbbl , MM;
- Ipy YncToBom 0b6paboTke N yKasaHHbIX Bbille YCIOBUAX pe3bboHape
3aHus, M/MUH
V — CV/T0,3t 0,45 SO,3 ,

- Npn 06paboTke MaLMHHLIMU MeTYMKaMn u3 ctanu PGMS B nsgenusix
N3 ctann Mapkum 45 ¢ ucnonb3oBaHWeM cynbgodpesosia Npyu CTONKOCTH
NMHCT pyMeHTa T = 190 MUH, M/MWH
V=64,8d/t*S",

- Npu 0bpaboTke KpyrnbIMU nnawkamn nua ctann Y12A B usgenusax ms
ctanu 45 C npuMeHeHMeM B KayeCcTBe CMasblBaroLle-oxfaxgaroLlen
XNOKOCTU 3MYIbCUU MPU CTOMKOCTU MHCTPYMeHTa T=190 MUH, M/MUH
V =27d=/ Tt
- Npu 0bpaboTke pe3bboBbiMU rpedbeHvaTbiMK ppe3amn n3 ctanm P6MS
B U3genunax u3 ctanu 45 ¢ npuMeHeHnem amMynbCun npm CTOUKOCTU
MHCTpyMeH Ta T = 180 MUH, M/MWH
V =257/ T06 S0
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[na cBepnuiibHbIX CTAHKOB MpeaernbHble pacyeTHble 3Ha4YeHNsa Vi
n vV, onpegensatoTtca no opmMmynam, M/M1H

- Npu cBeprieHun aetanen n3 ctanu ¢ HB < 155

V=CvD:HB)"/Tn"S";
- NpW cBeprieHnn aetanen n3 ctanu ¢ HB > 155
V=CvD¥T"S*,(HB) "

- Npu paccBepnuBaHum aetanen us ctanu ¢ HB < 155
V=CvD:HB)"/T"S>t

- NpW paccBepnnBaHuy getanen us ctanu c HB > 155
V=CvD¥T"t*S>,(HB) "

- Npu 3eHKepoBaHun aetanen n3 ctanu ¢ HB < 155
V=CvD«HB)"/T"t*S>;
- NpY 3eHKepoBaHUN aetanen u3 ctanu ¢ HB > 155;
V=CvD¥T"t*S*,(HB) "
- Npv pa3BepTbiBaHUM geTtanen us ctanu ¢ HB < 155
V=Cv D i(HB) "/T "t*S>,;
- Npv pa3BepTbiBaHMK getanen us ctann ¢ HB > 155C
V=CvD¥T"t*S>,(HB) "
3HayeHusa Cv n x,y,z,m,n npuBegeHsbl B Tabn. 25.

Mpwn onpeneneHMn Hanbonbluen ckopocTu pesaHus O B criegyeT

NPUHU MaTb: UaMeTp UHCTPYMEHTa HauMeHbLNM; ryObuHy pesaHus u




nogady Ham MeHbLUMMWN; MaTepunan 3aroToBkKU- Manoyrnepoauctas cranb
c 0B <750 MMa (HBK155); maTepuan pexylen 4yactu UHCTPYMEHTa -
BbiCcTpopexyLlaa ctanb C HaMMEHbLUEN CTOMKOCTbIO T = 7-20 MWH B
3aBMCUMOCTN OT AnamMmeTpa MHCTPYMEHTa.

[Mpn onpeneneHnn HaMMmeHbLLEen CKOPOCTU pe3aHusa V,, MPUHMMALOT:
AnamMeTp MHCTpYMeHTa HanbonbLnMm; rnyourHy pesaHus 1 nogadvy
HauMeHbLLM MU; MaTepuan 3aroToBku- ctanb ¢ 6 B = 750 MIMa (HB>155);
MaTepuan pexy Len YaCTu NMHCTPYMEHTA - flerMpoBaHHasa unu
yrnepoguctas ctanb(3XC, Y12A), Ans KOTOPbIX CKOPOCTb pe3aHuns
cocTtasngaoT 0,3-0,5 OT CKOPOCTU pe3a HUA ONA UHCTPYMEHTOB U3
BbICTpOpEXyLLEN CTanw.

[na dpe3epHbIX CTAHKOB NpeaerbHble pacyeTHble 3HaYEHUS
CKOpPOCTU pe3aHuns VB 1 V  onpeaensdtoT no opmyne, M/MyH
V=CvDYT"t*S>z"B-

3HaveHna Cv u x,y,z,m,n,q NpMHUMalOTCA B Tabsn. 26.

[pw onpeaeneHnn HambonbLuen CKOPOCTU V cneayeTt NpUHUMaTh:
maTe puan obpabaTtbiBaemol getanu - ctanb ¢ 6B < 750 MMa, a
MaTtepuan pexywen 4acTu MHCTpymeHTa - TBepAbin crnnas T15K6;
anameTp dopesbl, CTOMKOCTb, a TakK
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Xe rnyOuHy pesaHust 1 nogadvyy Ha oauH 3y6 dpesbl (415 YUCTOBOrO
dpesepoBa HUA) - MUHUMASbHLIMW; LUMPUHY pe3epoBaHna —
HaMMeHbLLUEeNn, HO TakoW, 4To Obl obecrneynmBanocb paBHOMEPHOE
dopesepoBaHme.

Mpn dpesepoBaHMn UUNUHAPUYECKMMU bpe3amMn C BUHTOBLIMU
3ybbaMM nocnegHee YCroBWe BLINOMHAETCA B TOM Criydae, Korga
LUMpuHa dpesepoBaHnsa B paBHa oceBomy Liary dpesbl t,. UNn KpaTHa
emy, a npu gopesepoBaHMn TOpPLUO BbIMU dope3amu - Korga B npouecce
pe3aHnsa y4yacTBYKOT He MeHee [ABYyX 3ybbeB OOHOBpEMEHHO. [lpu
CUMMETPUYHOM pacnonoXeHum dpesbl OTHOCUTENBHO 00
pabaTbiBaeMon getanu nocnegHee ycnosue cobniogaetca npu B = D sin
360° /z.

[Mpn onpegeneHnn HanMmeHbLLEen CKOPOCTU pe3aHnsa VM
NPUHMMALOT: Ma Tepuan pexyLien Yactn gpesbl - BbICTpopexyLlas
cTanb; gnameTp dopesbl N CTONKOCTb - HanbornbLune; rnybuHa pesanus u
nogaya Ha oauH 3y6 dopesbl - HambornbLuMe Npu YepHOBOM
dopesepoBaHmn; LULMPUHY Ppe3epoBaHust: AN ropyn 30HTarbHO-
dope3epHbIX CTAHKOB - Npu paboTe CABOEHHLIMU LINSTMHOPUYECKUMN
dopesamun MakcMManbHOro gnameTpa; Ans BepTukanbHO-pe3epHbIX
CTaHKOB — Ha 10-20 MM MeHbLUEe agnameTpa (ppessbl.

Ona wnndoBanbHbIX cTaHkoB. [1na obecneyeHns HanbonbLUEN
NPOU3BOANTENBHOCTN U YMEHBLLEHUS LLEPOXOBATOCTU NMOBEPXHOCTU UMK
MWHMUManNbHOM M3HOCE KPYroB 4acToTy BpalleHua wnindosasribHOro Kpyra
BblbupaoT, no BO3MOXHOCTM, HaumbornblUylo, [OMnyckaemyk ero
NPOYHOCTbIO,
3aBUCSLLEN OT CBA3KM N Npodomns Kpyra.

Paboune oOKpyxHble CKOpOCTUM abpasMBHOrO  MHCTPYMEHTa,
Aonyckaemble ero MnpoYHOCTbIO, criefgyeT BblbupaTb B COOTBETCTBUM C
FOCT 4785-64 B cne gywowmx npegenax: Ans KPyroB Ha Kepammyeckom




cBa3ke 25-35 M/c; ons Kpy roeB Ha 6akenutoBon cBA3ke 30-35 m/c; npwu
CKOPOCTM LWM(oBaHNUM ON9 KPYroB Ha creumanbHOW BbICOKONPOYHOW
Kepamundeckon cesaske 50-65 M/C U Onsa Kpy roB Ha 6akenMToBon CBs3Ke-
50 m/c; npn 064MPOYHBIX paboTax OKPYXHble CKO POCTU KPYroB 0ObI4YHO
He npeBblwatoT 15-20 Mm/c.

Onsa 3y6oobpabaTtbiBalowmnx CTaHKOB NpU Hape3aHun 3yb4yaTtbixX
KONeC 4YepBSAYHLIMWU U OUCKOBbIMM (ppe3amu, a Takke 3ybopesHbiMu
agonbsikamn npe AenbHble 3HAYeHUsI CKOPOCTU pes3aHus OyayT:
HanbonbLas - Npu YnctoBom 06 paboTke camoro Msrkoro Mmatepuana no
doopmyne, M/MUH
V = (Cv/T*S "m~*) Kv, (42) HanmeHbLias - npn obpaboTke camoro
TBEPOOro matepuana no Takon xe dop myne. Npu ppesepoBaHnm
LUNTMLUEBBIX BanoB YEPBSAYHbLIMU LLNULEBLIMU bpes3a MU - Mo popmyrne,
M/MWH
V =(CvU9%T*S>h*) Ky,
roe T - cpegHee 3HaveHue nepuoda CTOMKOCTU, MUH; S - nogada ons
YepBAYHbIX MOAYIbHbIX U WNULEBbLIX Ope3 B MM Ha 0gMH 0b6opoT
3aroToBKuW; Anga JonbsakoB Kpyrosas nogada B MM Ha OBOMHOW X0, ANs
ANCKOBbIX MOAYIbHbIX dpe3 S = Sz B MM Ha oauH 3y6 dpesbl; h - BbicoTa
LMyeB, MM; m - MO4YJ1b HAape3aemMoro
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koneca, MM; U - Yyncno wnuues wnueBoro Banuvka; Kv - oouwmn
KoapdumumneHT, npeacTasnsowmmn cobom nponssegeHme U3 psaa
NONPaBOYHbIX KOIPPULMEH TOB, YYUTLIBAKOLLNX KOHKPETHbIE YCIOBUS
pesaHusa (Tabn. 28-29); Cv, x,y, %, q
- KOA(PPULMEHTBI U NOKa3aTenun cteneHn, npueeaeHHble B Tabn. 27. Onsa
CTporanbHbIX CTaHKOB Hanborbluast CKOPOCTb pe3aHnsa onpegensaeTcs no
dopmynam ans ToMeHnsa Npu HaumeHbLLen rnybuHe, HanbonbLuen
nogaye u camomMm MArkOM MaTtepuarne, a HauMeHbLLasi CKOPOCTb pe3aHuns
- Npy Hanborb Wwen rnybuHe n HaMMeHbLLIEN nogade s camoro
TBepaoro matepuana. lNpu ctporaHnm NNOCKOCTEN NPOXOAHbLIMU
pe3uamu, Npu Npope3aHnn rna 308 U OTPe3aHUM CKOPOCTb pe3aHus
paccyMTbIBalOT NO COOTBETCTBYIOLWMM (popMmysiam And TOYEHUS C
BBEAEHMEM AOMOSTHUTENBHOrO NONPaBoOYHOro Koad duumneHTta K (tabn.
30), yunTbiBaOLWLMA YOAPHYIO HarpyskKy.

[Mpu gonbneHnn nnmn cTporaHnMn Ha NoNePEeYHO-CTPoranbHbIX
CTaHKax CKOPOCTb pe3aHust MOXeT BbITb onpeaeneHa Kak, M/MuH
V=Cv/T"t*S*(HB/200) "

roe Cv=432, m=0,1;x=0,25;,y=0,5;n=1,51 - npn obpaboTke UHCTPY
MEHTOM 13 BbiCcTpopexyLien ctanm n Cv = 267,
m=0,125;x=0,18;y =0,35; n =1 - npu 06paboTKe NHCTPYMEHTOM, OCHa
LLIEHHbIM NSIaCTMHKOW TBEPAOro crnnaea.

YuuTbiBas, YTO Nepmoa MopanbHOro n3Hoca CTaHKOB COCTaBnseT
10-15 neT, a TEXHUYECKNN NPOrpecc B 0bnactun pexyLiero MHCTpyMeHTa
NPONCXOAUT HEMPEPLIBHO, NPU MPOEKTUPOBAHNN HOBbLIX CTAHKOB
HeobOxoanmMo obecneymBaTb 4OCTATOYHbIE PE3€EPBbI NOBbLILLEHWS
pexumoB 06paboTkn, B 0COBEHHOCTU CKO POCTM pe3aHus (Tabn. 31).

3.4. OnpegeneHne npenenbHbIX 3HAa4YEeHUN YacToT BpaLeHNN



(4ncna OBOVHbIX X040B) pabo4yero opraHa

Ha ocHoBaHUKM onpeaenieHHbIX ONTUMarbHbIX PEXUMOB 00paboTKM
3a [daHHbIX geTanen pasnuyHblx rabaputoB M U3 pasHbiX MaTtepuanos
onpeaensioT npefenbHble 3HA4YeHWa 4YacTOT BpalleHus LWNUHAeNs
(4Mcna ABOVHbIX XO40B) U BbIOMpaoT BENUYMHBI Nodad, a No HangeHHbIM
3Ha4YeHUAM onpeaensioT gmana 30Hbl perynupoBaHus NpMBoAa rnaBHOMo
ABWXEHUS 1 npuBoga nogau.

Mpn onpegeneHne MakcumarnbHbIX W MWHUMASbHbLIX 4acToT
BpalleHMN LLINMHOENA CTaHKa npeanonaratoT, YTo paboTa ¢ HanbosnbLen
CKOpPOCTbIO Vg MOXeT npou3BoauUTbCA npu obpaboTke wusgenvi
HauMeHbLUNX pas3mMepoB (OMa MeTpoB), a paboTa C HaMMeHbLUEN
cKkopocTblo V,, - npu obpaboTke u3genuii HauMeHbLUUX [AMaMeTpoB,
06/MUH

ng= 1000 V6/ 1t D,;;
n,, = 1000 VMm/ 1t Dg.
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[na npmBoaoBs rMmaBHoOro ABmM>XeHna CTaHKoB, WMMEeLWnX
I'IpFIMOJ'IVIHGVIHOG BO3BpPaAaTHO - nocrtynarersibHoe OBWKEHNE

MaKCcUMarnbHble 1 MUHUMarbHbIE YMcna ABOWHbIX XOA0B OnpeaensaTca
no doopmynam, AB.X/MWH
ng = (1000 V¢/L,) [k/(k+1)];
n, = (1000 V_, /L &) [k/(k+1)];
rae Vps n Vp, - Haubornbllee W HavMmeHbluee 3HayeHue paboyen
CKOPOCTU TMOn 3yHa, MPUHMMAIOTCA pPaBHbIMW  MaKCUMalibHOMY W
MWHMMaITbHOMY 3Ha4Y€HUI0 CKOPOCTU pe3aHns;
Lng ¥ Ln,, - HanbonbLuas n HaumeHbllas AnvHa xoaa nonsyHa: Lng=
(1,4-1,6)/s; Ln,, = [,,(0,1-0,28); LgWn [,,- MakcumanbHas 1 MMHUManbHas
ANWHa 3aroToBKu; k - kKoadppuumeHT, k = Vx/Vp = (1,5-1,9).

3Has npefenbHble 3HaYeHnsa YacToT BpaLLeHNs WNUHOEeNs
(BENMUYUHbI ABOMHBLIX XO40B), BENUYMH NoAad, HaxoaaT AnanasoH
perynupoBaHusa npmsoda Rv =ng/n,,
Rs = S¢/S,,.

4. ONMPEOENEHNE CUJTOBbIX MAPAMETPOB
NMPOLUECCA PE3AHUA

Cuny pes3aHusi, BO3HMKaOLLYO B NpoLecce obpaboTku,
paccuYnTbIBaOT AN ABYX NpefenbHbIX 3HA4YEHUN.

[MepBbI pacyeT HeO6Xxo0aUM ONA NOCNeayLWnX pacyeToB
MaKCUMasibHbIX KPYTALLMX MOMEHTOB, a TakK Xe AN NocneayLwmnx
pacyeToB 3ybuaTbIX Konec, Barnos, WUNUHAENEN, NOALWNNHUKOB, MydT U T.
A. BTopon pacyeT ycunua pesa Hust Heobxoamm ansi onpeaeneHns
9P PEKTUBHON MOLLHOCTN pe3aHuUs N MakCu MasibHOWM MOLLHOCTWU CTaHKa
(npuBoga).

Hanbonbliee ycunue pesaHus B npouecce obpaboTknm usgenusa
OyoeTr OenctsoBaTtb MPU CHATUM HaWOOMbLUEN CTPYXKU (ts;, Sg) Npwu
obpaboTke camoro TBepgoro MmaTepumana. Cwuna pesaHust unm



COCTaBMALLIME CYMMapHOMW CUMNbl pe 3aHus OonpedensiioTcs Mo
dopmMynam, NpuMBEAEHHBIM HWXE, B 3aBMCMMOCTM OT TuMNa CTaHKa U
BbINOMHAEMbIX onepauui.
[nsa ToKapHbIX 1 CTpOranbHbIX CTAHKOB:
- NPpY TOYEeHWUW, pacTadnBaHum, cTporaHmm, kH
Pz =Cl1t"S"(HB)
Py = C2 t *>S"?(HB) "*;
Px = C3 t **S"*(HB) V*;
- Npy oTpes3ke 1 npopeske pesuamu, kH
Pz =C4 t**S"*(HB) **
Py = C5 t*5S"5(HB) V.
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3HaueHus C, x, y,n - npuBeaeHbl B Tabn. 32. Cuna Pz onpegenser
Ha rpy3Ky Ha MexaHW3M rMaBHOro ABMKEHUS, KPYTALWMIA MOMEHT U
9P PEKTUBHYIO MOLHOCTb pe3aHuns; Py - OT>XXMM pe3ua OT getanu u
BENMYMHY ee npornda; Px - Harpysky B Lenu MexaHm3ama nogaudu.
Hawnbonblwmne 3HavyeHuns Pz, Pys, Pxg ONpenenatoTca npu
cnegyloLwmx ycnosusix: obpabaTtbiBaembIi MaTepmarn - BbICOKOMPOYHas
ctanb, ¢ 0 B 2750 MIMa (HB=170); rmybuHa pe3aHus 1 nogada
HanbonbLKne; MaTepuman pexyLlen 4yactn pesua - bbicTpopexyuiasi ctanb
NNn TBEpAbIN cnfaB C HAaMMEHbLUEN CTOMKOCTLHO(15-30 MUH).
[Mpn Hape3aHun pe3bb Ha TOKapHbIX, pe3bboHape3HbIX U APYrnx
CTaHKax KpyTawmmn momeHT M onpegendaeTcs no popmyne:
- AN9 MaWWHHbBIX METYNKOB npn obpaboTke cTtanu 45 ¢ NPUMEHEHNEM
cMasblBaloLLe - oxXnaxgaroLen XXnagkoctu - cynbdodpesona, KHm M =
2,7 d1’4S"5,
- ANSA KPYrion niaLkn n Tex e ycrnosumn obpaboTtku, kH m
M =4,5d“S",
- AN9 caMoOTKpbIBaKLLeNca pe3bboHape3HOW rofioBKN U TEX XKe
ycnosun o6paboTkn, kKH m
M =4,6d'S's.
[ns cBepnunbHbIX CTAHKOB:
- PV CBEPIIEHNN
Px = C1*¥D# *S ! ' *(HB) ™ ;
M = C2>I<D Z2 >I<S 2

Y*(HB) N1 ;
0

- NPY paccBepnnBaHnm
Px = Cs*t ¥'*S¥2*(HB) ;
M = C4*D 23% ¢ x2 *S”*(HB) :
3HaveHuna C, x, y, z, n npuBeaeHbl B Tabn. 32. [insa onpegeneHns
Han ©Gonbwux 3HavyeHun Px6 n mMomeHTa pesaHna M6 npuHumaloT:
obpabaTbiBae MbIn MaTepuan - BbICOKONErMpoBaHHas ctanb; Matepuan
pexyLlen 4yacTu MHCT pyMeHTa - BbiCTpopexyLlas cTarnb C HaMMeHbLUER
CTOMKOCTbIO; AUaMeTp MHCT pyMeHTa 1 nogada - HanbonsLume.
Ona dpesepHbIX CTAHKOB:
- NpY uunNuHapu4eckom cpesepoBaHunn, kKH
P = Cp*t **S",*B?*z/D ",
- npu cbpe3epoBaHnn TOPLEBLIMU, ANCKOBBLIMU U OTPE3HBIMKU dhpe3amu,




kH
P = C*t ¥*SY *B?*z/D ¥*n ",

- Npu bpesepoBaHNN PaACOHHbLIMU 1 YrIIoBbIMU ppe3damu, kH
P = C*tX*S" *BZ*D ¥,
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3HaueHus C, x, y, z, n NpUHMMatoTcs no tabn. 32.

Hanbonblwne 3HayeHUs OKPY>KHOW CUSbl pe3aHus onpenenstoTcs
npu crnegyrowmx ycrnosmax: matepuan obpabaTtbiBaemon getanu - ctanb
cpegHen TBepAoCTW; MaTepuan pexywen dactm dpesbl  npu
UUnMHapudeckoMm pesepo BaHuM - ObIiCTpopexyuwlas cTanb; npu
TOpUEBOM - TBEpAbIN cnna.; rnybunHa dpe 3epoBaHnsa KU nogada Ha 3y6
dpesbl - HanbonbluMe; WNpUHa dpesepoBaHns - Ta Kas Xe, Kak 1 npu
onpegeneHun Vm; amameTtp dpesbl - HanbonbluMin, a ee CTOM KOCTb -
HanMeHbLUas.

Ona kpyrnownudoBabHbIX CTAHKOB cuia Pz npn HapyXHOM
Kpyrrom wnudoBaHum MoXeT 6bITb onpeaeneHa no doopmyne, H

Pz = 21%V"

% Q0,75+ 0,6
 *SO7H 05,

5. HAXOXOEHVE 3®PEKTUBHOM MOLLHOCTW NPUBOMOA
N MOLWHOCTU SNEKTPOAOBUIATENA

MakcrmanbHas MOLLHOCTb, NoTpebHas Ha pe3aHue, Kak M3BECTHO
M3 Teo puUN pesaHuss MeTannos, OyaeT npu OTOAENEHUN CTPYXKU
HanbonblUero cevyeHus n npu obpaboTke Hanbonee MArkoro marepuana.
[na ToKapHbIX CTaHKOB. OddekTuBHAA HanbonbLlast MOLLHOCTb
npuBoda, notpebHas Ans TodeHusa onpegenaeTca no dopmyne, KBT
N, = Pzz*V/61,2,
roe Pz - Hanbonbluas cuna pesaHus, KH; V - cCkopocTb pe3aHuns, M/MUH,
orpe gensemasa npu Tex xe ycrioBusix, Npu KOTopbIX onpeaensanoch
3Ha4yeHune Pz [Ona cBepnuibHbIX CTAHKOB:

- Npu cBeprieHnn, KBT
N, = Mg*V/30,6*D ,
rae Mg - BenuymHa HanbonbLuero KpyTaLero MOMeHTa npu ceepreHmu,
KH*M; V - CKOpOCTb pe3aHus, onpeaensemas ans ycrnosum nonyvyeHuns
HanbonbLiero 3aHaveHnsa Mg, M/MyH; D - guameTtp ceepna, Mm;
- IPY 3eHKEPOBAHUK 1 pa3BepTbiBaHUN, KBT
N, = 1,05¥M6%*n/10 ¢,
roe n - YacTtoTa BpalleHus WnMHOend, CoOOTBETCTBYIOLAsA YCNoBUAM
nony4yeHuns HambonbLuero 3HavyeHns Mg, 06/MUH.

[na dpesepHbix cTaHkoB. B obwem crnyyae adpdekTmBHas
MOLLIHOCTb NMpu opesepoBaHum onpeaenseTcsa no popmyne, kKBt
N, =Pz;*V/61,2 .
Ans dppes umnmHapuyYecKnx, KOHMYECKNX, ONCKOBbIX, MPOPE3HbIX N3
BbLICTPO pexyLien ctanu npm obpaboTke KOHCTPYKUMOHHON cTanu HB =
235 (6B =750 MMa), kBT
N3= 3,5%1( ~S*t *S0n

KB kR0 14
L EB*z*n* Do,
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[Mpn obpaboTke TopueBbIMU TBEPAOCMABHLIMU dpe3amMmn CEporo YyryHa
c HB = 190, kBT
N3= 2,8%1() ~S#g 08 * G074

L EB*z*¥D0
Ona wnudoBanbHbIX CTAaHKOB. O deKTMBHAA MOLLHOCTL NpuBoAa LUMn
dpoBanbHOro Kpyra noAcyYuTbiBaeTca rno doopmynam: npu wimgoBaHnm
nepude puen kpyra, KBt
N3=CM*V X ESY FE XKD S
- Npu WnndoBaHMn TopueMm Kpyra, KBT
N, =CM*V ¥, * t 2*B¢;
roe CMm - KOIpPUUMEHT, yyuTbiBawOWWMKA BUO WINGOBAHUS U
XapakTepuCcTUKy Kpyra; V3 - CKOPOCTb BpalleHuUst 3aroToBkM (B
NMOCKO-LWNNAGOBanbHbIX CTaHKax - MNpogofibHas nogada), M/MUH; t -
rmybuHa wnundoBaHUa unM nonepeyvHas no gada, Mm; B - npuBeaeHHas
LUMPUHA WnNndoBaHna, MMm; D - ouameTp 3aroToBKM,
MM; S, - NpoAdornbHas nogadya Ha oguH obopoT getanun, MM/ob; x, 'y, z, q, s —
nokasaTenu cteneHu, 3aBucsawme ot Buga WwnudoBaHus, xapakrepa
Kpyra. Yucrnosble 3Ha4deHusa KoadpdumumeHTa CM 1 nokasaTtesnien cteneHun
X, Y, 2z, qOpW NPOEKTHbIX pacyeTax 3pPeKTUBHON MOLLHOCTN MOTyT ObITb
B34ATbl N3 Tabn. 33.
[Mpn Hape3aHun pe3bbbl (Ha pasnUYHbIX CTaHKax) MOLLHOCTb

onpenens etcs, KBT
N,=M*V /30,6*d,
roe M - KpyTawmn MOMEHT, co3gaBaembln Npu pe3bboHapesaHnn, KH*Mm;
V CKOpOCTb Hape3aHusa pe3bbbl, M/MUH; d - AnaMeTp Hape3aemMomu
pe3bbbl, MM. [1pn 3y6oHapesaHuu. Npu dopesepoBaHnn 0gHO3aX04HOM
YyepBSYHOU (bpe3on 3ybbeB konec 13 ctanu agodekTnBHas MOLLHOCTb
onpegenseTcda no opmyrne, KBt
N, =0,124*5%

,*m'7/ D,

roe S, - nogaya Ha oguH obopoT Hape3aeMoro Koneca, MM/06; m -
Moaynb, MM; D - anameTp dpessbl.

[Mpn paboTe gondakamm adpPeKTMBHAA MOLLHOCTb OnpeaensieTcs
kak, KBT N,=P*Vep /61,2°
roe Py - MmakcumanbHasa cuna pesaHua npy pabote gonbsakamu, kH; Vep -
cpep HAs1 CKOPOCTb BO3BPATHO-MOCTYNaTeNbHOro ABMXeHus nonbska,
M/MUH. [n4a cTporanbHbiX CTAHKOB W AoN6exHbIx. dddeKkTnBHas
MOLLIHOCTb On pegensaeTcda no dpopmyne, kBT
N, = Pz* Vcp / 75*%60*1,36,
roe Pz - cuna pesaHus npu ctporaHum, gonénenuun, kH; Vep - ckopocTb
pesa Hus npu cTporaHum, gonénenum, m/mMuHd (V = t-D, / 1000 06/M1H); n
- YacToTa BpalleHus LWeCTepHu, BeayLLen CcTorn.
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MoLWHOCTb aneKkTpoABUraTens rmaBHOrO ABMXKEHUS N
onpeaenseTca no Handonblen 3addHEKTUBHON MOLLHOCTU pe3aHund, KBT

N,=N,/k*n,



roe k - koadppuuneHT neperpysku ctaHka, k = 1,2-1,3; n - k.n.g. npmeoga
rnas Horo gswmxeHusa; n =0,76-0,85.

[Mpu npegBapUTENbHbIX pacdeTax MOXHO NPUHMMAaTbL: A1 CTaHKOB
C BpallaTtenbHbiM rmaBHbIM OBwxeHuem 1n = 0,70-0,85; oNA CTaHKOB C
BO3BpaTHO NnocTtynaTesnbHbIM rnasHbIM gBmxeHnem n = 0,6-0,7.

Ecnm B npoektupyemMom WM MOAEPHU3MPYEMOM  CTaHKe
npegycmatpmBaeTcd  TOSIbKO  OAUMH  9nekTpoaBuratesis, TO  Npu
onpeaeneHnm ero MOWHOCTM AofmkHa ObiTb ydYTeHa MOLWHOCTb,
pacxogyemasi B Lenax npueogda nogay v BCromoraTesnbHbIX OBUMXEHUN.
MowHOCTb, NOTpebHasa Ha noaadvy,
0ObI4HO He BeNnMKa MU CcoCTaBfsieT OT MOLLHOCTWU rMaBHOro Npueoda ans
TOKapHbIX N PeBOSIbBEPHbIX CTAHKOB 3...4%; ONda cBepnunbHbIX 4...5%:;
ansa dopesepHbix 15...20%.

[Mpn ocywecTBneHnn nogayn wu OPYyrux AOBWXEHUN CTaHKa oOT
OTAenbHbIX  anektpoasuratenen ux notpebHas MowHocTb N,
NoOACYMTBLIBAETCA OTAENbHO ANS KaXOoW KUHEeMaTU4YecKom uenu no
dopwmyne, kBT
Nn = Ne/ 77 n’
roe 7 .- K.N.4. uenu npueoda nogauun, n =0,15...0,2; N, - notpebHas
MOLLHOCTb, paBHas, KBT
N, = Q*S /102*60*100,
roe Q - TaroBaga cuna nogaydu, H; S - BennymHa nogayu, MM/MuH.

TaroByto cuny nogaym Q MOXHO onpenenartbs No gopmMmynam: - ans
NPOAOSIbHBIX CYNMMOPTOB TOKAPHbLIX CTAHKOB C NPU3MaTU4ECKUMU UIn
KOMOWHMPOBAHHBIMW HaNpPaBnAoLL MMM

Q =k *Px+f" *(Pz+G);

- ANSA NPOAONbHbIX CYMNMOPTOB TOKAPHbLIX U PEBOSIbBEPHbLIX CTAHKOB U
CTONOB Ppe3epPHbIX CTAHKOB C MPAMOYTOSibHbIMU HanpasnsaowmmMm Q =
kK*Px+f" *(Pz+Py+G);

- ANs CTON0B ope3epHbIX CTAaHKOB C HanpaensawowWmnmMmy B opme nacroud
KMHa XBOCTa

Q = kK*Px+f" *(Pz+2*Py+G);

- ANga wnuHaenemn cBeprniibHbIX CTaHKOB

Q = (140,5 *£)* Px+2*M*f / D = Px+2*M*f / D : rge Px - cocTasnstoLias
CuUnbl pe3aHus B HanpaefeHun nogayvu, H; Pz - coctas nawowas cunbl
pes3aHua, NpKnMaroLlasa KapeTKy cynnopta unim ctona K Ha
npasnsawmnm, H; G - macca nepemeltaembix yacten, H; M - kpyTawum
MOMEHT Ha wnuHaene, H*mm; D - agnameTp wnuHaens, Mu; f -
KOS(PULUMEHT TPEHUS MEXAY MMHOMBbIO M KOPMYCOM U Ha WNLax Unu
LUNOHKax wnuHaens; f° - npu-
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BeEeHHbIN KOO MUUNEHT TPEHNSA Ha HanpaBnAKLWKNX; k - KOIPULMEHT,
Y41 TbiBaKOLWMN BIINAHMUE ONMPOKNAbIBAIOLLLErO MOMEHTA.

3HauyeHusa koadpduumeHToB k M f°  npu HOpManbHbIX YCNOBUAX
CMa3KkM HanpasnsawwmMx HEOOAMHAKOBO: AfA TOKaApHbIX CTaHKOB C
NPU3MaTUYECKUMM UM KOMOMHUPOBAHHbIMK Hanpasnawowmumm =
0,15...0,18, k = 1,15; ANAa TO KapHbIX U pPEeBOJSIbBEPHbLIX CTAHKOB C
NPAMOYronbHbIMK Hanpaenawwmmm £ =
0,15, k = 1,1; ana ctonoB dpe3epHbix ctaHkoB f° =0,2, k = 0,4; Ans



NMUHONEeN cBepnunbHbIX cTaHkoB f = 0,15.

6. OCOBEHHOCTW OMNPEAENEHNA PEXUMOB PE3AHUA
onAad MHOMOMHCTPYMEHTAJITIbHOW OBPABOTKM

[Mpn BbIbOpE pexuMmoB pe3aHna OnAg MHOFOMHCTPYMEHTasIbHOM
obpaboT kKn crnefyeTr UCXOAUTb U3 YCrOBUS YCTAHOBNEHUA MNepuoaoB
CTOMKOCTU  WHCTPY  MEHTOB, oObGecnedynmBaroLMX  IKOHOMUYECKYHO
peHTabenbHOCTL pexmma paboTbl MPOEKTUPYEMOro CTaHKa, T. €. U3
ycnosun  Haubonbwen NpPoM3BOOUTENBLHOCTM UM HAUMEHbLLEN
CTOMMOCTM 06paboTKN.

[Mpn 9TOM HagO yuYnThbIBaTL crieayowme 0CoBeHHOCTH:

1. [Mpon3BOAUTENBHOCTL U 9KOHOMMUYHOCTL  0BpaboTKu
onpenensdeTcsa He TONbKO PEXMMOM pe3aHusi, HO U B 3HAYUTESbHOM
CTEMNEHU 3aBUCUT OT MPUHATO r0 BapmaHTa onepauyMoOHHON TEXHOMOrnu
(Bbl6Opa TUMNOB UHCTPYMEHTA, UX KO JINYECTBA, PAcrofioXKeHUs N T. 4.)

2. [Ona  oTaenbHbIX  WMHCTPYMEHTOB  nogavnm  CBs3aHbl
onpefeneHHbIMM CO OTHOLUEHUAMW, Hanpumep, nojadya nna  BcexX
pe3uoB, 3aKpensieHHbIX B OAHOM CynnopTe, AoMKHa OblTb 0O4MHAKOBA.

3. MNeprog CTOMKOCTU MHCTPYMEHTA OOMKeH BbITb Bonee BbICOKUM,
4YyeM A5 OAHO-UHCTpYMeHTanbHom obpaboTkn, BO nsbexaHne npocToes
CTaHKa M3 3a nepeHanagkM U CMeHbl 3aTynuBLLEroCs MHCTPYMeEHTa. Yem
Bonbluee YMCO UHCTPYMEHTOB O4HOBPEMEHHO y4acTBYyeT B paboTe, TeM
bonbwe OomkeH ObITb  Nepuog  CTOMKOCTW,  Hanpumep,  npu
OOHOBPEMEHHOW paboTe p[ecatm pes3uoB WX CTOMKOCTM  OOMMKHA
cocTaBnATb B cpegHem 180 MuH, AoBaguaTtu- 260 MUH.

4. CkopoCTb  pe3aHusi  OBblMHO  MeHblue, 4YeM  npu
OAHOUHCTPYMEHTanbHon 06paboTke, U3- 3a 6onbLUMX 3HAYEHNN nepuoga
CTOMKOCTU MHCTPYMEHTOB. [1Na TOKapHbIX aBTOMAaToOB M MNOSlyaBTOMAaTOB
nocnenoBaTeribHOCTb  YCTAHOBMIEHUST PEXUMMOB pes3aHus B obuem
cny4yae npuHMMaeTcs cregyroLas.

PaspabaTbiBatoT Hanagky. Hanagka onpeaenseTt BO3MOXHbIN TUM
NHCT PYMEHTOB, UX KONWUYECTBO, ASTMHbI X04a, MakCUMarbHbIn U
MWHUMarnbHbIN Npu-
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nyckn Ha obpaboTky. [Mpu BbIGOPE ONTMMAaNbHOrO BapuaHTa Hanagku
NCXOOAT M3 ycrnoBuint obecnevyeHns BO3MOXXHO MEHbLUEro LUTYYHOro
BpEMEHMU npu 3KO HOMWYECKOM CTOMKOCTU WHCTPYMEHTA.
[eomeTpuyeckme napameTpbl pPexyLlero MHCTpyMeHTa BblGupatoT, Kak u
AJ1 OOHOVHCTPYMeHTanbHon Hanazaku, B coot Betcteum ¢ FOCT.

OnpegensoT npefenbHble pacyeTHble 3HaveHus nogayn Sg u S,
OTAeNb HO Ond  KaXOoro WHCTpPyYMeHTa, Wucxoas W3  YCroBuW
OAHOUHCTPYMEHTHOW obpa BOTKN. OcHoOBHbIMK  dhaKTOpaMMU,
orpaHuYMBalOLLMMM  nodadvy SBMASAKTCA: XECT KOCTb  3aroTOBKW,
Tpebyemasa TOYHOCTb 00paboTkM, wWepoxoBaTOCTb 00pabo TaHHOM
NOBEPXHOCTU, MPOYHOCTb U XECTKOCTb WMHCTPYMEHTa, CymMmMapHas cuna



nopgayun. Mo BbIGpaHHLIM ANA KaXdoro MHCTpyMeHTa nogadam Sg un S,
onpege NAKT nogadv AN Kaxgoro cynnopta U MHCTPYMEHTarbHOro
WwnMHaens. 3TM nogadn NpUHMMalrT paBHbIMW HaVMeEeHbLUMM nodadam
Sem W Sgn- HanmeHbluyto nogavy Sg,, Npy YepHoBon obpaboTke nmeeT
Hanbonee HarpyXeHHbln WHCTPY MeHT (paboTtawowmn c  6onbLon
rmybuHON pes3aHns), HanMeHbLLYo noaayy Sy, MPU YncToBon 0bpaboTke
NMeeT WHCTPYMEHT, obpabaTtbiBaloimini NOBEPXHOCTb Oonee BbLICOKOro
Knacca LepoxoBaToCTu.
[Mpn BbIGOPE Nogaum crnenyeT UMEeTb B BUAY:
a) Npu paboTe HECKONbKMX CYNnopTOB UX NoAavn OOMKHbI ObiTb YBA3aAHbI
C NMPOAOITPKUTENBHOCTLIO PaboThl KAXO0ro U3 HUX: 3TO AenalT C Lenbto
AOCTU XEHUA OOMHAKOBOM CTOMKOCTU WHCTPyMeHTa 6e3 yMeHblUeHUs
MaLUWHHOro
BpemMeHu Ansa cynnopTos, paboTatowmx bonee KOpoTkoe Bpemsi; 0)
CyMMapHas curna nogayuv gomkHa 6bITb NpoBepeHa no 4onyCcTUMOW Npoy
HOCTU MexaHM3Ma nogay CTaHka.
Mogadva onst 06bIYHbIX pe3uoB NPUHMMAaETCs B 2-3 pa3a MeHbLUER, YeM
Npu OAHOMHCTPYMeEHTanbHoM obpaboTke. MakcumanbHas nogada
(paCOHHbIX pe3L0oB OrpaHN4YMBaeTCs cregywmnumMmm npegenamu: ong
MHOrOWNUHAENbHbBIX aBTOMa
T0B- 0,1...0,2 MM/00, ogHOLWWNMHAEeNbHbIX aBTomMaToB - 0,08...0,02 mm/00.
3agaBLuncb NEpPUOAOM CTOMKOCTU t, Sg, S,,, oNpeaensaoT npeaenbHble
pacyeTHble 3HaYEeHNA CKOPOCTU pe3aHna O KaK4oro MHCTpYMeHTa no
dopMy nam gnst OHOMHCTPYMEHTHON 00paboTKn. 3aTemM ANs KaXaoro
MHCTPYMEHTa onpeaensatoT YacToTy BpaleHus ngun n,,. [Ans
OLHOLINUHAESTbHOrO CTaHKa Jih MUTUPYHOLLMM MHCTPYMEHTOM SABJISETCS
TOT, AJ19 KOTOPOro NMoy4eHO Hau MeHbLLee YMcrno obopoToB Mg Mn,,. ATO
4Yncno obopoTOB NPUHMMAKOT OBLLMM ANS BCEX UHCTPYMEHTOB. MoaTtomy
ASS KaXKA0oro MUHCTPYMeEHTa Npon3BOaAT NPOBEPOYHbIN pacyeT
AEeNCTBUTENBHOW CKOPOCTU pe3aHus 1 nepuoga CTOMKO CTU. OTOro B
HEKOTOPbIX Cy4YasiXx MOXHO JOCTUYb NPUMEHEHNEM NHCTPYMEH TOB U3
pasnn4YHbIX MHCTPYMEHTarbHbIX MaTepuanoB. Matepuan MMmuTmupyto
LLIero MHCTPYMeHTa BblbnpaeTcs ¢ 6onee BbICOKMMU PeXyLLMMHU
ceoricTBamu. CKOPOCTb pe3aHnsa 1 4acToTa BpalleHUs KaXaoro
LWINMHAENS MHOMOWNMHAENBbHOro CTaHKa onpeaenseTcs Kak u ans
OLHOLWNUHAESbHOrO, nonaras, YTo KaXabln WNNHAENb U30MPOBaH OT
apyrux. MakcumarnbHas v
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YTO Kaxabl LWnNuUHAenb wu3onuposaH OT Apyrux. MakcumanbHaa u
MUHUManbL Hag 4acToTa BpalleHWUsa LUNMHOenen ycrtaHaBfvMBaeTcs Mo
NMMNTUPYoLWEMY LWANHOEN!HO. Mocne 3TOro OCYyLLEeCTBNAT
NPOBEPOYHbIN pacyeT OENCTBUTENb HbIX 3HAYEHUN CKOPOCTU pe3aHud U
nepuoga CTOMKOCTU OS5 KaXXA0ro UHCTPY MeHTa.
[Ana MHorownNUHAENbHbIX CTAHKOB C PasfUYHbIMKM YacTOTaMun BpaLleHnd
lWwnuHgenen ycrtaHasnuMealwT obliee MalMHHOE BpeMsa Ons  BceX
lwnnHgenem ¢ ydeToM 3ajaHHOW npoussoauTenbHOCTU. [lpn aToMm
MaLLUMHHOE BpeM4a N4 He JIMMUTUPYIOLWNX WNNHOENEN MOXHO YBENUYUTb
B pe3yfibTaTe CHWKEHUA CKO POCTM pes3aHns M nojayun. YBenuyeHus
NPON3BOAUTENBHOCTN U YMEHbLLUEHNSA
MaLUWHHOIO BPEMEHU NTIMMUTUPYIOLLEro WNNHAEeNA JOCTUratoT



NPUMEHEHMEM MHCTPYMEHTA C Bonee BbICOKUMN PEXYLLMMU
cBOMCTBaMM.

McxogHbiMM  AaHHbIMM AN pacdeTa PeXmMMOB pe3aHusi U BPEMEHMU
00paboT KM Ha arperaTHbIX CTaHKax U aBTOMaTUYECKUX NIMHUAX CIyXarT:
NPOM3BOAN TESNbHOCTb, KOA(PIMULUMEHT NCNONb30BaHNA aBTOMAaTUYECKOIO
obopygoBaHmsa U puUTM paboTbl aBTOMATMYECKOM NIMHUM U arperaTHoro
cTaHka. Pexxumbl pesa Hus BbIbupatoTcs Kak n Anst OgHOMHCTPYMEHTHOW
0b6paboTkn Cc y4eToM OCOBEH HOCTEN MHOFOUMHCTPYMEHTHOW 0BpaboTKK
Ha OLHOLIMNUHAENbHBLIX M MHOrO LUNUHAENbHbLIX CTaHKax C pasfivyHbIMU
YacToTamMn BpalleHUs LWINUHAOENEN. Pe XUMbl pe3aHus, BblbpaHHbIE MO
HOpMaTMBaM WM paccyMTaHHble MO AMMIUpUYe CKkuM doopmynam ans
arperaTtHbIX CTaHKOB M aBTOMAaTUYECKNX JIMHUIA, 3aHuXKa toTcsa Ha 20-30%.
Bpems o6paboTku, a crnegoBaTenbHO, U PEXNMbI pe3aHns BblbupatoTcs
no NMMUTUPYIOLEN onepaumn (LWNUHOEN0, UHCTPYMEHTY) aHanormMyHo
MHOFOMH CTPyMeHTanbHOW Hanagke, T.e. onpegenserca rnybuHa
pesaHnda, nogada W CKO POCTb pe3aHus Ond BCEX WMHCTPYMEHTOB,
lWwinMHgenenm v onepauun npu npUHSA TOW CTOMKOCTU NUMUTUPYHOLLENO
WHCTpPYMeHTa. [lpuHMMaloTca  OOMNyCTUMbIE  PEeXUMbl pe3aHns W
OCYLLECTBNAETCS MNPOBEPOYHbIA pacyeT OENCTBUTENBLHOM CKOPOCTU U
CTOMKOCTU MHCTPYMEHTA Ha BCEX onepaumax.

B obwem crnyyae npu onpeneneHnn pexmmoB pesaHus crnegyet
NONb30 BaTbCA 3MMNUPUYECKMMWU  3aBUCUMOCTSMU U TabnmnyHbIMU
AaHHbIMK, NPUBEAEH HbIMM B nocobuu.

Ha ocHoBaHWKM onpeaeneHHbIX ONTUMarbHbIX PEXUMOB 00paboTkM

3a [JaHHbIX geTanen pasnuyHblx rabaputoB (&, M) U U3 pasHbIxX
MaTtepuanoB BblIOM paloT npegesibHble 3HAYeHUs 4acToT BpalLeHus
LINWMHAENS (Yncna ABOWHbIX X0 A0OB) ng M n M Nofay S5 U Sy, .
[anee onpegensawT cunbl pes3aHusi, BO3HMKaKOWME B npolecce
00paboTkn. YCu nus pesaHus paccyuTbiBalOT ANS ABYX NpefesibHbIX
3HayeHun. lepBbin pacdyeT Heobxoaum ANs MNocneayrLwmx pacyeToB
MaKCMMarsbHbIX KPYTAWMXCA MOMEH TOB, a Takke Ona nocrenyroLmnx
pacyeToB 3yb4aTtbIx konec, Banos. LLnnHae-
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newv, nogwunHMKoB, MydT 1 T.4. BTOpon pacyeTt ycunus pesaHus u
MaKCu ManbHOM MOLLHOCTU CTaHKa (NpuBoaa).

7. MPUMEPbBI OBOCHOBAHUA TEXHNYECKUX
XAPAKTEPUNCTUK PA3HbIX CTAHKOB

Mpumep 1. PaccuntaTb TEXHUYECKYHO XapaKTepPUCTUKY TOKAPHOro
CTaHKa C BbICOTOWN LeHTpoB H = 30 MM, paccTosiHMe mexay ueHTpamm L =
2500 MM, npucnocobrneHHoro Ansi CKOPOCTHOTO TOYEHUS CTann ¢ O =
400...1000 Mna pe3uamu, ocHalleHHbIMU TBepabiM crnnasom T15K6.

Onpegensaem npegenbHble 3HaYeHNS ANaMeTpPoB TOHEHUS MO
dopmynam (1), (2), MM
Ds=(1...1,5H =1-300 =3 00;

Dy, =(0,25...0,5)H = 0,25-300 = 75.
3Has D 5 n Dy, ,onpegenvm HanbonbLInii 1 HAMMEHbLLNA NPUMYCKU Ha



06paboT Ky, KOTOpble MOrYT BCTPETUTLCSA Npu 0bpaboTke Ha
MoAepHM3npyemMom ctaHke. Mpunyckn Ha 06paboTKy B 3aBUCUMOCTM OT
AvameTtpa Haxogmm no goopmyne (12), Mm

t=C,D%?=0,7 300°% =5,

rae C,— koadpumLmneHT, 3aBucaLnin ot obpabaTbiBaemoro
matepuana. o 1abn.3 npumem ansa ctanu C, = 0,7. NONyYEHHbIA NPUMYCK
CHuMaeT npu obpa 6oTKe 3a ABa npoxofa. Torga nonyy4ynm HebonNbLUYHO
rmyGuHy pes3aHua ty = 2,5 MM.

HanmeHbLunin npunyck Takum obpasom onpeaenntb Henb3s, Moo OH
MMeeT MeCTO He npu 06OMPOYHOM a MpU YUCTOBOM MNPOXOAE M,
cnefoBaTefibHO £BMAA €TCA He HavalnbHbIM , a MPOMEXYTOYHbIM
npunyckoMm. BenuumHa npomexyTod HOro npunycka unm HammeHbluas
rnybuHa pesaHusa HaxoguTtcsa no dopmyne (13) ,Mm

ty = 0,7+0,025 D 12

.+ 0,0001L ;

ty, = 0,740,025 75"+ 0,0001 2500 =1,0

[anee onpeaensem BennynHbl nogad, HaMbonbLUYH U HAUMEHbLLYHO
Ss 1 Sy, NO JoMycKaeMon LLepoxXoBaToCTU NOBEPXHOCTN 0bpaboTku; S s -
npu obamp ke nsgenua amameTpom D s ¢ rnybuHom pesaHus ts , a Sy, npu
oTaenke wsgenua guwametpom D,, ¢ rmybuHon pesaHus t,, . [Nogaun
MO>XHO onpegenutb no doop mynam (16), (17).

[Ans yepHoBon 06paboTkn, Mm/06

Ss=0,17D "

s Hts-2) 0,15 =0,17 300" + (2,5-2) 0,15 = 1,265
[na ynctosom obpadboTkn, MmM/06
,=0,01575%3=0,26
Sy =0,015D?3
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HanbonbLuyo N HaMMeHbLLYI0 CKOPOCTU pe3aHnsa onpeaensiem rno
dopmyne (25). CKopocTb pe3aHus npn obTovke paBHa, MM/MUH

V =C/[T"t*SY(HB/200)"]

3Ha4veHua koadpduumneHta C,, 1 nokasaTtenen cteneHn npuBeaeHsl B
Tabn.24. CkopocTb pesaHuna OyaeT MmeTb Hambosbllee 3HadYeHue npu
CHATUN CTPYXKM HaVMEHbLUNX pasMepoB C HauMeHbLuen nopadent S, v
HavMeHbLLen rnybunHon pesaHus t,, 1 npm obpaboTke Hanbonee MArkoro
MaTtepuana Hambo nee NponsBoanTENbHBIMU pe3Lamu (T.e. HanboNbLLWNUM
Cy). Ana nnactnHok TBepaoro crnnasa (6e3 oxnaXaeHWs) MOXHO
3anucatb, M/MUH

V5 =267 /[90%% 19180,26%30,55] = 520

HanmeHbLuasa ckopocTb OyaeT, HaobopoT Npu CHATUM BonbLuen
CTPYXKKW, npu obpaboTke TBepAoOro matepuana, M/MyH

V= 267 /[90%1%2,5%18 1 265 (280/200)'] = 84,9

Mpegnonaras, 4Yto pabota ¢ Haubornblen 4acToToM BpalleHUs
WNUHAENA ng AOIDKHA MPOM3BOAUTLCA MPU HaubormbLUen CKOPOCTU
pe3aHus V 5 1 06paboT ke nsgenua HammeHblLlero guameTpa, a pabora c
HavMeHblUen 4acToTOM Bpa LWEHUs LWNUHAENs n,, NpU HauMeHbLUEen
CKOPOCTN pe3aHusi M Haubornblem AnameTpe usgenus, nonyydnuMm no



dopmyne (45) n (46), 06/MuH

ng=1000 Vs / 1 D,,= 1000 520/3,14 75 = 2208

ny,,= 1000 Vs / 1t D4 = 1000 85/3,14 300 = 90

Torga no goopmyrnam (49) n (50) onanasoH perynupoBaHnsa npueoaa
rnaB HOro ABWXEHUS 1 NpuBoaa nogad éyger

Ry =ng/ny=2208/90 = 24,5; R.= S5/ S,,= 1,265/0,26 = 4,8 [Nanee
cnefyeT onpenenuTb HaMbOoMbLLYO CUy pe3aHns, YTOObl MOXHO BbIno
y3HaTb MakcMmaribHoe ycunmne, KoTopoe AOSHKEH NpeoaoneTb MeXaHn3m
CTaHKa, a TaKke ANnsa onpeaeneHns MakCuMarsnbHbIX KPYTALLMXCS
MOMEHTOB W pacyeToB AeTanen npmsoaa.

Hanbonbliee ycunue pesaHus P, 5, 6yaet oenctsoBatb Npu CHATUK
Han Oonblien CcTpyxkn (Ssits) camoro TBepaooro marepuana w
onpenensieTcda no oopmyne (51),

P,s=C,t*;S", (HB)",

3HadeHua C,; x; y; n bepyTtca 13 1abn.32.

P, s=0,0357 2,5"1,265%7° 280" = 7,288 kH

MakcrmanbHoe ycunue nogayu, KoTopoe JOrKeH NpeoaosieTb
MexXaHuU3M CTaHKa, paBHO

P, =05P, s=3,64 kH.

MakcumanbHas MOLWHOCTb, Heobxoanmasi Ha pe3aHue, Kak U3BECTHO
N3 Teopun pesaHusa, byaeT nNpu OTAENeHue CTPYXKM Haumbonbluero
ceyeHna un npmn obpaboTke Hanbonee MArkoro matepuana.
Hanbonbwwne ycunus npm obpaboTke camoro Markoro matepmana, kH
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s S, (HB) " = 0,279 2,5' 1,265%7% (112)°% = 4,33

P ,=C,tx

Hanee no copmyne (67) BbIYUCNSAEM MaKCUMasSibHYHO MOLLHOCTb,
nonyyae Myt npu obpaboTke C HaMMEHbLUEN CKOPOCTbIO pe3aHus
camoro MArkoro ma Tepuana

N,=P",Vy/60 1,02 =4,33213,6/60 1,02 = 15,1 kBT,

V= 267 /90%1222,5%18 1 26593 (112/200)'] = 213,6 M/MVH. MoLHOCTb
anekTpoaBuratend, KoTopbIn cnegyeT NOCTaBUTb HA CTAHOK, onpeaenum
no goopmyne (79), kBT

N,=N,/ k£ n =15,1/1,250,8 =15,1

[MOCKOSbKY TOKapHbIN CTAHOK MMEET OAUH dNeKkTpoaBuraTens,
obecneun BaloLWMA N NPUBOL, IMABHOIO ABUXEHMS 1 NPpUBOA Nogau,
pacCcYMTaHHY MOLL, HOCTb 3neKkTpoaBuratensa HeobxoauMo yBenMYnTb
Ha 3-4% T.€. N, =N, 1,04=15,1 1,04 = 15,7 kBT.

Mpumep 2. paccunTtaTb TEXHUYECKYHO XapaKTEePUCTUKY
pPEeBONbBEPHOro CTaHka, npucnocobneHHoro ans o6paboTku
KOHCTPYKLMOHHOM cTann mapok 10, 20, 35. 45 UHCTPYMEHTOM 13
BbicTpopexyLen ctanu. Hambonbwmnin guametp npyTtka 60 mm. o
dopmyne (2) onpeaensem HauMeHbLWUA AuameTp 06Toukn. D,, =
(0,25...0,5)D 5 = 0,33 60 =20 Mm

Haxogmm HamMeHbLUyto rnybuHy pesanus no dopmynam (12),
(13), MM ,=0,7 60" =3
ts =C,D"



,=0,70,02520"2=0,8,

tyy= 0,7 0,025 D"?
paccuntbiBaem no oopmynam (16), (17) HAaMBOONbLUY N HAMMEHbLLYIO
nogavyn, Mm/MUH

s+0,15 (ts-2)=0,17 60" + 0,15(3-2) = 0,8
Ss;=0,17D"3
,=0,01520%=0,1.

Sy = 0,015 D*/3
Onpegensiem HanbonbLIYO CKOPOCTb pe3aHust Npn obpaboTke camomn
MSTKOW CTanun U CHATUM CaMOn Marown CTPYXKK no oopmyrne (25) u
Tabn.24, M/MuH V s = 52,5/30%' 0,1%> 0,82 0,77 = 201.

[Mpu onpegeneHn HaMMeHbLIEN CKOPOCTU pe3aHna cregyeT MMeTb
B BUAy, 4TO notpebHas ansa obpaboTkm HanmMeHbLLas YactoTa BpaweHus
MOXET MOSy YNTbCHA He Npu 06ToYKe, a NPU CBEpPrieHnn, pasBepTbiBaHUM
NN Hape3aHun pesbbbl, T.e. B JaHHOM Cry4ae HeobXo4MMO HanTu
HaMMEHbLLY CKOPOCTb pe 3aHnsA Ha BCce BUAbl 06paboTku:

a) Npu TOMEHUN cCaMON TBEPAOW CTanM N CHATUN caMOon BONbLLON
CTPYXKW, M/MWH

V= 42/60%! 0,866 3025 (235/200)"° = 26

6) Npu cBepneHun camown TBepAon ctanun ceepnom anametpa 0,5D 4
=0,5 60 =30 mmMm, c nogayen S = 0,08 Mmm/06 no cpopmyne (33) n Tabn.25s,
M/MUH V,, = 12,4 30°4/60%20,8" (235)" = 24
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B) Npw Hape3aHuu pe3bbbl B caMon TBEPAON cTann MeETYMKOM Mo
doopmyne (29), M/MUH

V= 64,3 30%190%3,5% = 17,
roe d,— Hanbonblmn guameTp metymka = 0,5D 5 = 0,5 60 = 30

MM; P - war Hape3aemomn pe3bobl;

) Npu paseepTbiBaHUK No gopmyne (39) n Tabn.25, M/MuH

V,=C,D ; /T™t*,, S >, (HB)"=1310 30°*/190°* 0,1°% 0,25%% (235)*°=13,1
Haxogum Hambonbllyld 4acToTy BpalleHUsl LWNNHOEeNs, MUCNonb3ys
dopmyny (45), 06/MuH

ng = 1000V s/ 1 D,,=1000 201 /3,14 20 = 3200
HanmeHbluaga YacTtoTa BpalleHus crneaytowas (no dpopmyne (46)): a)

npu obto4ke n,, = 1000V,,/ ™ D s = 1000 26 /3,14 60 = 138 06/M1H 6)

npu ceeprieHnn (D=30 mm) n,, = 1000 24 /3,14 30 = 255 06/MUH; B)

Npy Hape3aHuu pe3bbbl MeT4Ynkom (D = 30 MM)

n,,= 1000 17 /3,14 30 = 180,46 06/MuH;

r) npun passepTbiBaHuu (D = 30 Mm) n,,=1000 13,1 /3,14 30=139 06/MuH;
criefoBaTenbHO, HAaMMEHbLLYIO YacTOTy BpalleHusa aaet obToyka n,, =
138 06/MUH;

[anee Haxoanm no opmynam (54), (62) n Tabn.32 cunbl pe3aHus
N KPY TALWMNCSA MOMEHT B npouecce obpaboTku. MNMpu ToueHnn

P, =C,t*'S¥"(HB)"' = 0,036 3 0,8"7° (235)*" = 5,402 kH

MNpwn cBepneHumn

M = C,D*S¥*(HB)" = 0,8 30%0,12%#(235)""= 8019, kKH M .
Onpegenum HambosbLUY0 MOLHOCTb, NOTPEBHYI0 Ansa pesanus. [na pe



BOJSIbBEPHbIX CTAHKOB HanbornbLias noTpebHass MOLWHOCTb 4SS pe3aHus
no dop mynam (67), (69) (paccunTtbiBaem npu ogHOBpeMEHHOW paboTe
HECKOIbKNX NH CTPYMEHTOB, Jly4Lle BCero ceepria v pesua npuv CHATUU
HanbonbLlen CTPYXKN nNpyn obpaboTke caMoro MArkoro MmaTepuana)
O6yneT paBHa, KBT npu To4eHUM

Npy=P s Vy/61,2=2294

Npu CBEPSIEHNN

N, =PsVy/30,6 D = 60,2 24/30,6 30 = 1,57
CyMmmapHasi MOLLHOCTb nNoTpebHas Ha pe3aHue

N=N_+N,=2,29+1,57=3.86 kBT

MowHocTb anekTpoasuratens dyaet no dopmyne (81)

N,=N/ £ n =3,86/1,25 0,75 =4,11 kBT.

Mpumep 3. PaccuntaTb TEXHUYECKYIO XapaKTEPUCTUKY KapyCeSibHOro
CTaHka C MakcumanbHbIM guametpom obpabotkm Dy = 2300 wm.
O6pabatbiBae MbIi Mmatepuan — ctanb ¢ , = 400...1000 MIMa. Matepuan
peXyLLEero MHCTPY MEHTa - peslbl, OCHALLEHHble NNacTUHKaMN TBEPAOro
cnnaea T5K10.
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Onpepensem anameTtp nnaHwandsl D, = Ds/1,12 =2300/1,12 = mm.
Haxo aum no dpopmyne (2) HaMMeHbLUMI AnameTp 06paboTkm D,, =
(0,25...0,5) D, ,= 0,25 2100 = 525 mm.

Hanbonbliaa n HanmeHbLuas rnybuHa pesaHums no popmynam (12),
(13) byget, Mm

s=0,82300"=10
ta — C2 D1/3
,=0,70,025525"2=1,27

ty= 0,7 0,025 D"?

no dpopmynam (16), (17) onpegensaem HandosnbLIY N HAUMEHbBLLYIO
noga 4, Mm/o06

s+ 0,15 (ts-a)=0,17 2300 + 0,15(10-2) = 3,44

Ss=0,17D"

,=0,015525%3=0,97

Sy =0,015 D/

Haxogum Hambonbluytd CKOpOCTb pe3aHua npu obpaboTke C
oxnaxageHuem Hanbonee msrkoro matepuana (6 ,< 750 MIMNa ) n cHaTum
Manou CTPYXXKWM , UC nonbayst popmyny (25) n Tabn.24, /MMuH

Vs =C,/T"t*S(HB/200)"

Vs =294 /30%1%1,27%180,97%% (150/200) = 251.

Haxogum HammeHbLUyld CKOpPOCTb pe3aHund npu obpaboTke 06e3
oxflaxae Hus camMoro TBepAoro martepuana M CHATUM Hanbonbluen
cTpyku (ans ctanen 6 < 750 MMa), M/MyH

V5 =267 /90%1% 10%18 3,44%%(235/200)" = 55,85.

Onpegensem HanborbLlee ycunne pesaHus npm obpaboTke
BbICOKOMPOY HOM cTanu no cdopmyne (51) u Tabn. 32, kH

sSs (HB) "= 0,036 10'3,44%7°235%75 =5 4,45
P ,=Ctx
Haxogum npegenbHble 3Ha4YeHUs1 YacToT BpaLLleHUs niaHwanobl no



dop mynam (45), (46), 06/MuH

ng = 1000V s/ T D,,= 1000 251 /3,14 525 = 152,2

n,, = 1000V,,/ 7t D5 = 1000 55,85 /3,14 2300 = 7,73

Toraa R, =1522/7,73 =19,7.

OnpenensieM MakcumarbHYH MOLWHOCTb, HEOOX0ANMYIO Ha pe3aHue,
no dpopmyne (67) Npu oTAENEHNN MaKCUManbHOW CTPYXKN
BbICOKOMPOYHOM cTanu, kBT

N,=P 5 Vy/61,2=54,4555,85/61,2=49,7.

B cBA3M C TemM, 4TO Ha KapycenbHbIX CTaHkax obpabaTbiBaeMble
3arotoBkM U1 nnaHwanba wmeloT 6HGonblyld  Maccy, MOLLHOCTb,
pacxogyemasi Ha TpeHne B Hanpasnsowmnx nnaHwanbbl, JOMmMKHA Takke
yuntbiBaTbCA. [Ans 9TOro onpege NnUM MOMEHT TPEHUA B HanpasBrisoLLmnX
nnaHwanosl

= (Z +0,4)/2

TP ZH cpMGPfD
roe > G - macca Bcex BpallaloLmxcs Yacten (M3genud, nnaHwanosbl,
BeHUa, WnuHaenen nT. a.).
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CyMmapHasi macca MOXeT OPUEHTUPOBOYHO MPUHUMATbLCS

pasHon, kKH > G = G + (0,15...0,2)G = 200 + 0,2 200 = 240,
rae G - macca nsgenuvs ;P, - coctasnsoLLas cun pesaHus,
npwkMMatowas nnadwanoby k ctony 0,4 P, =0,4 54,45 = 21,78 kH;

f - KOa(pPMUMEHT TpeHua Ha HanpasnslwWMX MPpUHUMaeTCa ANs
YYryHHbIX Hanpasnawwmx paBHbiM 0,35; Ana  HanpaeBndawwmx C
Haknagkamu w3 Tekctonm Ta - 0,025, D, - cpedHud Anametp
MOBEPXHOCTU TPEHUA Hanpasngawwmx 6e peTcs No KOHCTPYKTUBHLIM
pa3paboTkam 1 MOXeT npubnmkeHHo npuHumatbes 0,55D,, D, ., = 0,55
2100 =1155=11,55 m.

CnepoBaTternbHO, UMEEM MTp = (24 + 21,78) 0,025 11,55/2 = 37,79 kH m.
[MoTpebHas MOLLHOCTb 3neKkTpoasuraTenst NpMBoAa rnaBHOro ABMXKEHUS,
KBT

N,=N,/ £ n +M;,n/97,5 n.B Hawewm cny4ae n=0; N;=49,7/1,250,8 +
+37,797,7/97,5 0,8 = 52,4 kBT.

Mpumep 4, Paccuutatb TEXHUYECKYHO XapakTepuUCTUKy
CBEPNUIbHOro CTaHka Ana Hambonbllero Anametpa cseprnenms D s = 35
MM, NpU CBepreHun yr nepogucton cranm O, = 450...850 MlMa
GbicTpopexywmmm ceepriamn. Onpege nsieM HavMeHblUn anameTp
cBeprieHna no gopmyne (3), Mm

D,,=(0,15...0,3) D5 =0,2535=09.

Haxoaum no dopmyne (19) HanbonbLuyto S s 1 HAaUMEHbLLYIO S,, NoAayn
Ha oguH 06opoT cBepna Ana caMoro Msirkoro obpabaTbiBaemMoro
maTepuana npu pabote HanboNbLWMMN U HAUMEHBLLUMMW amMeTpaMu
cBepna, MM/06 , = 0,064 35%¢= 0,54

S 4= CgD%
.= 0,064 9%6=0,24 .
Sy = C Do

OnpeaensieM HaMbOonNbLUYI N HAMMEHbLLYK CKOPOCTU pe3aHust ,



ncrnonsbays popmyny (33), M/MUH

Vs=CiD*,/T",S",(HB)", =874 9%65/10%20,24%7200% = 52,9 Vy=
CyD % /T";S”s (HB) "y =360 35%*/20%%0,54%° 235" = 8,25 3HaueHus C,, Yy,
z, m, n ANs pasHbIX NapamMmeTpoB PEXNUMOB pe3aHnd Npu BeeHbl B Tabn.
25.

OnpegensemM HanbosnbLY U HAMMEHBLLYIO YacTOTbl BpaLLleHNs
lwnnHgens no oopmynam (49) n (46), o6/MuH

ns = 1000V 5/ 7 Dy,= 1000 52,9 /3,14 9 = 1871,9

ny,,= 1000V,,/ T D5 = 1000 8,25 /3,14 35 =75.

Onpegenum, ncnonb3ys dopmynbl (49) n (50), AnanasoHbl
perynupoBaHua npmMBoaa rnaBHOro ABMXeHUs 1 npuesoga nogav

Ry=ns/n,=1871,9/75=249;R5=S5/S,=0,54/0,24 =2,25. o
dopmyne (60) n Tabn.32 onpegensiem aHa4eHNs HamborbLLEro KpyTS
LLLero MOMEHTa Npn CBEPJSIEHMN CaMOoro TBepAoro matepmana, KHm
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M =C D=, S, (HB) ", = 0,008 3520,54°8(235)*7= 1740 .
Hanbonbllee oceBoe ycunue, AENCTBYOLLEE NPU CBEPIEHUN, HAXOANM
no gopmyne (59) n Tabn.32. OHo 6yaeT pasHo, KH

Ps =C D:, S, (HB) ", = 0,015 35'0,54%7(235)*7 = 20,4

Mo BenuunHe P 5 paccunTbiBaeTCA Ha NPOYHOCTb MEXaHW3M rnoaad
cBep nunbHbIX cTaHkoB. OnpegensieM MakCUMarnbHY MOLLHOCTb,
noTpebHyto Ha pe 3aHne no copmyrne (68), KBT

N,=M,V,,/30,6 D5 =1740 8,25 /30,6 35 = 13,4

Haxoanm no doopmyne (81) MOWHOCTb anekTpoasuratens ans
npuBoa rfaBHOro ABMXeHNA

N,=N,/ k n =13,4/1,20,8 = 13,9 kBT.

C yyeTom npusoga noga4y umeem: N, = N, 1,05 =14,5 KBT. Npumep
5. PaccuntaTb TEXHUYECKYHO XapaKTePUCTUKY rOPU30OHTasIbHOro
dope3epHOro CTaHka co CTonoMm, uMmerLwnm pasmepsbl 300x1250 mm,
npeaHasHa YeHHoro gnga obpaboTkn yrnepoancTon ctanu pasHou
TBEPAOCTH, BbICTpope Xywumn dopesamun. cnonesya dopmynsl (4) n (5),
onpegensemMm HandonNbLWNIN 1 HAMMEHbLUNIN AnameTpbl Ppes, MM

D4 =(0,2...0,3)B = 0,25 -300 = 75;

Dy, =(0,1...0,2)B = 0,17-300 = 20, rae B - LLMPUHa cTONA.

[MogcumnTaem HanMbOsbLUYD N HAMMEHBLLYIO LUMPUHY ope3epoBaHNA No
doopmy nam (6) u (7), Mm

Bs;=(0,75...1)D 5 = 1-75 = 75;

By =(0,75...1)D 5 = 1-20 = 20.

B 3aBucnumoctn ot obpabatbiBaemMoro matepuana onpegensem no
Tabn.4 npunyck Ha 06paboTKy, KOTOPbIN paBeH h = 3 mMm. MNoacunThiBaeM
Hanbonb LY N HAUMEHbLLYIO TMYyOUHY pe3aHuns t 1 ty, npu
dpe3epoBaHMM NO BENNYNHE NpuNycka Ha 06paboTky. [1nsa ynctosomn
obpaboTku Nnpumem t,; = 1 MM, 4na YepHOBOW 06paboTKN ts =5 MM.

Bbibrpaem no tabn.13 HanbonbLy U HAaMMEHbLLYIO nogady Ha 3y6
dope 3bl U3 YCIrOBUS LLIEPOXOBATOCTM ASI1 CaMOro MArkoro marepuana.
Mpu ts =5 mm, Ds =75 mm Byaem umeTs ans Zg = 18,



S, s = 0,08 - 0,05 MM/3y0, 74, = 8, S_; = 0,2 MM/3Y0, rae z4, - YACNo
3ybbeB dpesbl.

Mpu ty, =1 MM, D5 = 20, byaem nmetb z, =5 S, = 0,03 Mmm/3y6. Onpe
aensiem no Tabnuuam S' s un S°,, Ana camoro TBepaoro matepmnana. Npu
ts =5 MM, Dys=75MM z, = 18,0ynem nmetsb S ; = 0,07 Mm/3y6. lpun z,, =8
, S5 = 0,2 Mm/3y0.

31

Mpu ty, =1 MM, D =20,z 4=5; S, = 0,04 Mm/3y6. Haxoaum no
dopmyne (40) n Tabn.26 HanbonbLLY CKOPOCTb AS11 CAMOro MSArKOro u
HaUMEHbLLY CKOPOCTb pe3aHust 4fisi caMoro TBepAoro
obpabaTbiBaeMbIx MaTepuanos, M/MuH V s = 61,6 20%'7/30%3% 1%190,03%2
59120998 = 60,1

Vy = 61,6 75%17 /60033 5%190,20-28 1891 75008 = 20,6

[MpenenbHble 3Ha4YEHNSA YacToT BpaweHna WnnuHaens oyayT paBHbI
no dop mynam (47) n (48), 06/MnH

ng = 1000 60,1/ 3,14 20=967; n,,= 1000 20,6 / 3,14 75 = 87 4.

Haxogum npegernbHble 3Ha4YeHns nogad, MM/MUH

Ss=S,5250n,=0,21887,4=314

Sv=SmZyns =0,035957 = 143.

Onpependem no opmynam (49) u (50) ananasoHbl

perynupoBaHusa R, =957/87,4=10,9;Ry=314/143 =2,19.

Onpegenum no gopmyne (63) n Tabn.32 MakcumarnbHy cuny
pesaHua, kKH, no popmynam (71) u (79) HanboNbLLY MOLLHOCTb,
noTpebHylo Ha pe3a HMe, N MOLLHOCTb aneKkTpoasuratens, kBT,

P, =0,68 5%%0,207 75118 / 75%%¢ = 27,78,

N, =3,51075%%0,2°7218 87,4 75%!%=8.9

N,=8,9/1,20,8=9,27.

Mpumep 6. paccynTaTtb TEXHUYECKYHO XapaKkTepUCTUKy
3ybodpesepHoOro craHka. HanbonbLwmn Mmoaynb Hape3aeMblix 3yObeB m g
= 8 mm. ObpabaTbiBae Mblin MaTepuan — ctasnib pa3HoM TBEPAOCTMW.

OnpenensemMm HauMMeHbLNW Hape3aeMbl MoayIb Mo opmyne

(8), MM M, = 0,25 8 =2/

Mo npefesibHbIM 3HaYeHUSIM MOAYNSA AuaMeTpbl YepBAYHbIX opes Nno
Tabn.2 Haxoaum D 5 = 125 MM; Dy, = 55 MM

ts=14ms=148=11,2;t,=0,7m,=0,72=14

OnpepgendemMm npegenbHble 3Ha4YeHUs1 BenuyuH nopad. lNogauun 3a
oanH 0OOpOT 3aroToBKM BbIOMpaAOTCA B 3aBUCMMOCTM OT MOAYns,
obpabaTtbiBaemMoro matepuana v ymcna 3ybbeB no 1abn.1, mm/o6

Ss=2,8;S,=0,8

Onpepgenum npegenbHble 3HaYEHNS CKOPOCTEN pe3aHund Nno
dopmyne (42) n Tabn.27-29

V5 =(560/240%0,8°%20°) 1,1 = 68,4;

V= (350 / 480°+2,8%1 8%2) 0,6 = 8,8.

Hangem Hanbonblume n HaMMeHbLUME YacTOTbl BpaweHns
lwnnHgens no oopmynam (45) n (46), o6/MuH

ng = 1000V s/ m D,,= 1000 68,4 /3,14 55 = 396



n,, = 1000V,,/ 7w D5 =1000 8,8 /3,14 125 =22 ,4.
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[nanasoH perynnpoBaHus NpueBoaa rnasBHOro ABMXeHnsa u npneoaa
nogad Bbl4MCIAOTCA No popmyrnam (49) u (50)
Ry=ns/ny,=396/224=17,6;Rq=Ss/SM=2,8/0,8 =3,5.
MowHocTb, Tpebyemas Ha pe3aHune, Haxogmm no oopmyrne
(76), kBT

N, = 1,24 8% 55=19
5/ Dy =1,242,8%9817/
5 m1,7

MoLLHOCTb anekTpoaBuraTesnis Npu UCrnosb3oBaHum opmynel (79)
3anu wem, KBt

N,=N,/k n=19/1,250,8=1,9.

Mpumep 7. Paccuntatb TEXHUYECKYIO XapaKTEPUCTUKY NONEPEeYHO
CTporasibHOro CTaHka, eCrnun U3BecCTHbI: a) MakCMMarsibHble pa3mMepsbl
3arotoBok 1= 800 MM, B = 500 MM, h = 100 mm; 6) maTepmnan obpaboTku —
cTanb - nokoB ka ¢ 0 , = 390...880 MIMa n yyryH — nuTbe ¢ HB = 140-200;
B) Matepuansl pe3 uos anda ctanu T5K10, ans yyryHa - BKS; r) KynvcHbin
MeXaHM3M C NOCTOSAH HOW AJSIMHOWN Kynuckl npu r/e = 0,5, rae e = 500 MM n
r =250 MM, anvHa kynu cbl L = 1,8 e = 1,8 500 = 900 mm.

Onpegensiem pasmepsbl cTona no gopmynam (9), (10),

(11), m L = (1,2...1,3)] = 1,25 800 = 1000;

B =(0,6...0,7) L,= 0,6 1000 = 600;

H = (0,75...1)B = 0,75 600 = 450.

Haxooum HanborbLLUyIO t 5 U HAUMEHbLLYIO t,, TPYOVHbI pe3aHus,
ncnonb3dya dopmynbl (12), (13), npuHumasn B 5 3a D4, Toraa By, = 0,5 B

s=0,8 5003 = 6,2 Mm

ts = C,B**

,+0,0001 L_= 0,7 0,025 250"2+0,0001 1000 = 1,2 MM.
ty = 0,7 0,025 B2

Bbibpaem HanbonbLuyto S s 1 HaUMeHbLLYIO S,, NoJayun Ans camoro
MSII KOro 1 caMoro TBepAoro martepuarna Ha OCHOBaHMM HOPMaTUBOB AN
TEXHMYE CKOro HOPMMPOBaHUS pPaboT Ha nonepevHo-CTporasnbHbIX
cTaHkax no Tabn.7 n 10 ansa TokapHon o6paboTku.

Ansa ctann npy 4nctoBon M YepHoBon obpaboTtke S, = 1,4
Mm/AB.x; S, = 0,1 mm/gB.X; S,, = 0,1 mm/aB.x. CnegosatensbHo , S
= 1,6 Mm/gB.X; S,,=0,7 MM/OB.X.

Hanbonbluaa ckopocTb pe3aHus Npyu HauMmeHbLen rnybuHe pesaHus
N Hau MeHbLUEN nogade u caMoro MArkoro maTtepuana npm obpabotke
pe3uamMu, OCHaLeHHbIMKU nNnacTUHKaMn TBePAOro cnrasa, Nno gopmyrne
(25) u Tabn.24 6y oet paBHa, MM/MUH
V=Cy/T",t*,S,HB/200)"= 267 / 30%* 1,2°180,1%%(155/200)" = 338.
HanmeHbLLaa CKOPOCTb pe3aHua s caMoro TBepaoro marepuana npum
HanbonbLuen rnybnHe pesaHns n HanmeHbLlen nogade, M/MUH V,, = 267 /
180%1%5 6,2018 1,4935(235/200)! = 76,72.

Onpepensem HanbonbLyo L s U HanmeHbLUyto L, ANVHY Xoaa



nonsyHa L, =1+I+]1,,
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roe 1 - anvHa 3aroToBku, 1, u 1, — BenndmHbl Bpe3aHus n nepebera pesua B
Ha Yane v B KoHLe xoAa. [1na nonepeyHo-cTporaTenbHOro ctaHka 1, + 1, =
35-75 Mm.

Ls =800+ 75 =875 MM

L,,=(0,1...0,25) L s = 0,25 875 = 218 mm.

Haxogum HaMmeHbLIY CKOPOCTb pe3aHus Npu YepHOBOM
obpaboTke ca MOro Markoro matepuana, M/MmuH

V,=267/180%%6,2°81,4%%(235/200)! = 116.
HanbonbLuee n HaMmeHbLLee YNCIo ABOWHbLIX XO40B,

AB.X/MWH n 5 = 1000V 4 / Ly (1+m) = 1000 338/218

(1+0,75) = 885,9,
rge m = Vp/ V, - OTHOLLEHNE CKopoCcTer paboyero 1 XorocToro Xxoaa,
00bl4HO m = 0,7-0,75.

ny = 1000V, / L (1+ m) =1 000 76,6 / 875 (1+ 0,75) = 50.

[nanasoHbl perynupoBaHus NpMBoAa rMaBHOMO ABMXXEHNSA U
npuBoAa no gad no popmynam (49) n (50) 6yayTt pasHbl

Ry=ns/ny,=8859/50=17,1;

Ry=Ss/SM=1,4/0,1 = 14.

Hanbonbluee ycunue pesanus npm YepHoBon obpaboTke camoro
MSArkoro matepwmana no cgopmyne (51) n Tabn.32 6yget pasHo, kH

s S5 (HB) "= 0,279 6,2' 1,4%7 (155)%%° = 12,8

P,=C,tx

3Haa BenuuuHbl V', un P, onpegenum no dopmyrne (67)
MakCUMasribHyl0 MOLLUHOCTb, NOTPebHyl Ha pes3aHne npu obpaboTke
Hanbonee MArkoro mate puarsa rnpv HanbosbLeM CEYEHUN CTPYXKKM

N,=P,V,/612=128116/61,2 = 24,2 kBT.
Torga MoWHOCTE anekTpoasuratens no gopmyne (79) byaoet

paBHa N = N,/ Kk n =24,2/1250,85 =22,7 kBT.

[MpunoxeHus
Tabnunual
CooTtBeTCcTBME HOMEpPA cToNa dhpe3epHOro
CTaHKa ¢ pasmepamu ero paboyen NOBEPXHOCTU
Homep 0 1 2 3 4 5
cTona
Pasmep 200x 250x 320x 400x 500x 650x
cTona, 800 1000 1250 1600 2000 2500
MM

MpunmedyaHue: BcoorBerctBumn ¢ FOCT 165-70 ponyckaeTcs NpUMEHeEHNe
ctonos pa3 mepamu 100x400; 125x500; 160x320; 160x630.

Tabnunua?
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[MpenenbHble 3HA4YeHNa AMaMeTpoB YepBsYHbIX hpes




Moaynb OvameTp Moaynb HOvameTp Moaynb OvameTp
M, MM dpesbl D, M, MM dpesbl D, M, MM dpesbl D,
MM MM MM
1 50 3,5 75 9,0 140
1,25 50 (3,75) 80 10,0 150
1,50 55 4,0 80 11,0 155
1,75 55 4,25 85 12,0 165
2,0 55 4,5 85 13,0 175
2,25 60 5,0 90 14,0 180
2,5 65 5,5 100 15,0 185
(2,75) 65 6,0 105 16,0 195
3,0 70 7,0 115 18,0 215
(3,25) 75 8,0 125 20,0 230
Tabnuuya3l
3Ha4veHune KoadppuumeHTa C,
ObpabaTbiBaemblii C, O6pabartbiBaembliii C,
mMaTepuan mMaTtepwuan
YUyryH, nuTtbe 0,6 BpoHaa, nuTbe 0,6
CTtanb, NOKOBKW 0,8 Ctanb. CopTtoBast 0,7
Crtanb, nuTbe 0,7
Tabnuuyad
3Ha4YeHus NpunycKoB Npu opesepoBaHnn cTanm
MaTepuvan 3aroToBku WnpwuHa Mpunyck Ha

dopesepoBaHna B

06paboTky h, Mm

,MM
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Cranb 45XH, 0 =650 Mla 50 451245
Cranb 60, HB 225 60
Cranb 35X, 0,=950 MMa 80 123,
Crarb 15X, 0 =400 MMa 100 1082366
Cranb 40XC, HB 225 120
Cranb 40X, 0 ,=750 MMa 130 5445284
Cranb 40XC, HB 225 147*(5) 3
Cranb 151, 0,=400 MMNa 100 12
Cranb 45I, 0 =650 MlMa 240
Cranb 40XC, HB 225 295
Cranb 35X, UB=950 MMa 275
Cranb 40X, 0 ,=750 MlNa 340
Cranb 50, 0 =750 MlMa 300
Cranb 50, 0 ,=750 MlNa 300
Cranb 50, 0,=750 MlNa 230
Ctanb 40XC, HB 309 200
Cranb 40XC, HB 309 180
Cranb 20X13, HB 126 65

125

Cranb 60, 0 ,=750 MlNa




Cranb 40XC, HB 225
Cranb 40X13, HB 229
Cranb 151, 0 =500 MlMa
Cranb 45XH, 0 =650 MlMa

150
200
300

Tabnuuyas

3HaueHune NPUMNYyCKoOB MNpwu (bpe3epOBaHl/II/1 YyryHa v UBeTHbIX MeTaslJ10B

MaTepwnan 3arotoBku

LnpuHa dpesepoBaHmd

Mpunycku Ha

B, Mm 0bpaboTky H, mm
Yyryn CH32-52 ,HB 70 8
220 YyryH CY21-40 140 8
,HB 170 YyryH 70 8
CY21-40 ,HB 200 180 5
Yyryn C432-52 ,HB 250 5
220 Yyryn CY32-52 240 4
,HB 220 YyryH 210 5
C4Yy32-52 ,HB 220 225 5
Yyryn CH15-32 ,HB 80 4
170 Myryn CH15-32 100 6
,HB 170 YyryH
CY32-52 ,HB 190
Yyryn CY21-40 ,HB
210
36
Yyryn CH32-52 ,HB 250 10
210 Yyryn CYH21-40 200 12
,HB 170 Mepgb M4, HB 60 12
80 100 8
bpoHsa bp, A7 HB 90 100 5
BpoHsa bp.OU-3 HB 130 12
70 bpoHsa bp. A7 HB
90
Tabnuuyab
3HayeHune koadbuumneHTa 1 nokasartesien cteneHn
Ans pacyeTta nogad npm TokapHom obpaboTke
MaTepunan Cy X y zZ U
obpabaTbl
BaeMoWu
aetanm
Cranb 0,008 0,030 1,40 0,35 0,70
YyryH 0,045 0,25 1,25 0,50 0,75
Tabnnuya?

Mopauun npn 4epHOBOM HapyXHOM TOYEHUN




OuameTp Paamep gep Mogaya S, mm/06 npu rnybuHe pesaHus t, MM
getanu, Mm »KaBKU
pesua, Jo 3 cB.3 CB.5 CB.8 cB.12
MM Jo s o 8 o 12
[o 20 oT 16x25 0,3-0,4 - - - -
[0 25x25
Cs.20 oT 16x25 0,4-0,5 0,3-0,4 - - -
Jo 25x25
no40 oT 16x25 0,5-0,9 0,4-0,8 0,3-0,7 - -
CB.40
1060
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CB.60 0o100 0o 25x40 0,6-1,2 0,5-1 0,5-0,9 0,4-0,8 -
oT 16Xx25
Cs.100 [0 25x40 0,8-1,3 0,7-1,2 0,6-1,0 0,5-0,9 -
10400 oT 16Xx25
CB.4OO ,D.O 25X40 151_1’4 1,0_173 0’7_1,2 0’6_172 074_171
10500 oT 20x30
CB.500 LI,O 40X60 1’2_195 190_134 0’8_1’3 076_173 074_1’2
10600 oT 20x30
CB.600 110 40x60 1,2-1,8 1,1-1,15 0,9-1,4 0,8-1,4 0,7-1,3
001000 oT 25x40
CB.1000 10 40x60 1,3-2,0 1,3-1,8 1,2-1,6 1,1-1,15 1,0-1,5
102500 oT 30x45
Jo 40x60
YyryH n meaHble crnnasbl
o 20 oT 16x25 - - - - -
0o 25x25
CB.20 oT 16X25 0,4-0,5 - - - -
0o 25x25
no40 oT 16x25 0,6-0,9 0,5-0,8 0,4-0,7 - -
Jo 25x40
CB.40 oT 16x25 0,8-1,4 0,7-1,2 0,6-1,0 0,5-0,9 -
[0 25x40
no60 oT 16x25 1,0-1,5 0,9-1,4 0,8-1,1 0,6-0,9 -
0o 25x40
CB.60 oT 20x30 1,3-1,6 1,2-1,5 1,0-1,3 0,8-1,0 0,7-0,9
Jo 40x60
no100 oT 20x30 1,5-1,8 1,2-1,6 1,0-14 0,9-1,2 0,8-1,0
Jo 40x60
Cg.100 OT 25%40 1,5-2,0 1,3-1,8 1,0-1,4 1,0-1,3 0,9-1,2
A0400 0 40x60
CB.400 gT 30x45 1,6-2,4 1,6-2,0 1,4-1,8 1,3-1,7 1,2-1,7
A0500 [0 40x60
Cg.500
10600
CB.600

101000




Cs.1000
102500

MNogaun npm 4epHOBOM pacCTavynBaHUN Ha TOKAPHbIX,

Tadbnwuuyas

pPEBOJIbBEPHbIX N PACTOYHbLIX CTAaHKa

Pesey nnn onnaeka

cTtanb

HunameTp Bbiner Mogava S, mm/06 npu rnybuHe pesaHnn t, MM
Kpyrno- ro pesua ,
ceveHns Wnn onpas 2 3 5 8
pesua unm Kn
pa3mepbl ero MM
CeyeHusi, MM
10 50 0,08 - - -
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12 60 0,10 0,08 - -
16 80 0,10-0,20 0,15 0,10 -
20 100 0,15-0,30 0,15-0,25 0,12 -
25 125 0,25-0,50 0,15-0,40 0,12-0,20 -
30 150 0,40-0,70 0,20-0,50 0,12-0,30 -
40 200 - 0,25-0,60 0,15-0,40 -
40x40 150 - 0,6-1,0 0,5-0,7 -
300 - 0,4-0,7 0,3-0,6 -
60x60 150 - 0,9-1,2 0,8-1,0 0,6-0,8
300 - 0,7-1,0 0,5-0,8 0,4-0,7
T5X75 300 - 0,9-1,0 0,8-1,1 0,7-0,9
500 - 0,7-1,0 0,6-0,9 0,5-0,7
800 - - 0,4-0,7 -
YYIyH
10 50 0,12-0,16 0,12-0,18 0,10-0,18 -
12 60 0,12-0,20 0,15-0,25 0,12-0,25 -
16 80 0,20-0,30 0,25-0,35 0,25-0,35 -
20 100 0,30-0,40 0,30-0,50 0,25-0,45 -
25 125 0,40-0,60 0,40-0,60 0,30-0,60 -
30 150 0,50-0,80 0,60-0,80 0,5-0,9
40 200 - 0,7-1,2 0,4-0,7
40x40 150 - 0,6-0,9 0,8-1,2 0,4-0,5
300 - 1,0-1,5 0,7-0,9 0,3-0,4
60x60 150 - 0,9-1,2 0,9-1,3 0,6-0,9
300 - 1,1-1,6 0,7-1,1 0,5-0,7
75x75 300 - 0,6-0,8 0,7-1,0
500 - - 0,6-0,8
800 -

MpumMedyaH KN e BepxHUe npeaenbl Nogad pekoMeHAyeTcs ANs MeHbLUen
rmybuHbl pe3a HuA npu obpaboTke MeHee MPOYHbIX MaTepuarnoB, HWXHWE - ANs




6onbLuen rnybmHbl pe3aHnsa n 6onee NPoOYHbIX MaTepuarnos.

Tabnunua9
I'IonaLm npn 4epHOBOM pactayvynBaHNN Ha KapyCeJibHbIX CTaHKax
Bbinet pesua Mogaya S, mm/06 npu rmybuHe pesua t, MM
NN onpaBKu,
MM 3 5 8 12 20
200 1,3-1,7 1,2-1,5 Ctanb 0,9-1,2 0,8-1,0
300 1,2-1,4 1,0-1,3 1,1-1,3 0,8-1,0 0,6-0,8
500 1,0-1,2 0,9-1,1 0,9-1,1 0,6-0,7 0,5-0,6
700 0,8-1,0 0,7-0,8 0,7-0,9 - -
0,5-0,6
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200 1,5-2,0 1,4-2,0 YyryH 1,0-1,4 0,9-1,2
300 1,4-1,8 1,2-1,7 1,2-1,6 0,8-1,1 0,7-0,9
500 1,2-1,6 1,1-1,5 1,0-1,3 0,7-0,9 0,6-0,7
700 1,0-14 0,9-1,2 0,8-1,1 - -
0,7-0,9
Tabnunualo
[Mogaym Anst YNCTOBOM TOKapHOM 06paboTKu
Knacc wepo | O6pabaTbiBaembii Pagwnyc npu BepLumHe pesua, MM
XOBaToOCTU mMaTepuan
no 0,5 1,0 2,0
BEPXHOCTH
P MNopayn, mm/06
4 Ctanb 0,3-0,5 0,45-0,60 0,55-0,20
yrnepogucras un
nernpoBsaHHas 0,25-0,40 0,40-0,50 0,50-0,60
YyryH, 6poH3a 1
5 anoMUHNEBbIE 0,18-0,25 0,40-0,50 0,50-0,60
cnnasbl CTanb
yriepoaucTas 0,15-0,25 0,25-0,40 0,40-0,60
nernpoBaHHas
6 UyryH, GpoH3aa v 0,10-0,11 0,11-0,16 0,15-0,25
antoMUHNEBbLIE
0,10-0,15 0,15-0,20 0,20-0,35

cnnasbl Ctanb
yrnepogmcras u
nervnpoBaHHasi
YyryH, 6poH3a 1
antoMNHUEBbIE
cnnassbl

MpumeyaHue: 1. Npn o6paboTke cTanmn co CKOPOCTbio V>50 M/MUH nogavy
yBENUYNTb, BBOASA NOMNPaBOYHbIA KO PUumeHT 1,25.




2. MNpn 06paboTke aponpoYHOK cTanu U TUTaHOBbLIX CMNaBoB ¢ V>50 M/MUH nopavy
YMEHbLINTb, BBOASA NONPaBOYHbIN KOIdhduLmeHT 0,7-0,8.

Tabnuuall
3HaueHune koahdpuuneHTta Cs
O6pabatbiBae oB Cs O6pabaTtbiBaembl Cs
MbIV N Ma Tepuan
mMaTepuarn
KoHCTpyKUUWOH 900 0,064 YyryH(HB 170) n 0,125
Hasi cTanb LBETHbIE
KoHCTpyKLMOH 900-1100 0,050 mMartepuansl 0,075
Has cTanb YyryH HB 170
KOHCTPYKLMOH 1100 0,038
Hasi cTanb

Cs = 0,1 npu cBepnexum dYyryHa HB < 200 n Cs = 0,07 ans yyryHa HB > 200.

MpwnmedyaHue: ana ceepr, OCHalLeHHbIX TBepabiM crinasom (BKS), pekomeHayeTca
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Tabnwunuyal2

Mogaya npu cBeprieHnKn, 3eHKepoOBaHUN N pas3BePTbIBAHUN CTanu,
4yyryHa, Mef HbIX U artOMUHUEBBIX CNIABOB MHCTPYMEHTaMn 13

BbICTpOpEXYLLEN CTann

OnameTp Crtanb 1 ctanbHoe nutbe
WH
CTpyMeHTa 0,<800 MMa UB> 800 MlMa
D, mm
CeepneH 3eHke Passep | CeepneH 3eHke PasBep
poBaHue | TbiBaHWe ne poBaHue | TbiBaHWE
Ho 2 0,05-0,06 - - 0,04-0,05 - 0,8
CB.2 oo 6 0,08-0,18 0,06-0,12 0,9
610 0,18-0,28 0,5-0,6 0,8 0,13-0,21 0,5-0,6 1,0
10 15 0,25-0,35 0,6-0,7 0,9 0,19-0,26 0,6-0,7 1,1
1520 0,34-0,43 0,7-0,9 1,0 0,25-0,32 0,7-0,9 1,2
20 25 0,39-0,47 0,8-1,0 1,1 0,29-0,35 0,8-1,0 1,4
25 30 0,45-0,55 0,9-1,2 1,2 0,32-0,40 0,9-1,2 1,5
30 40 0,55-0,60 1,0-1,3 1,4 0,35-0,40 1,0-1,3 1,7
40 50 0,60-0,65 1,1-1,3 1,5 0,40-0,45 1,1-1,3 2,0
50 60 0,65-0,70 1,2-1,5 1,7 0,45-0,50 1,2-1,5
60 80 2,0 -

L‘|yFyH cepb||7| N KOBKWIW, MeAHblE N antOMUHUEBLIE CrlaBbl




o2 0,09-0, - - 0,05-0, 0,5-0,6 1,7
CB.2po6 11 07 0,6-0,75 1.9
610 0,18-0, 0,7-0,9 2,2 0,11-0, 0,7-0,8 2,0
1015 33 0,9-1,1 2,4 22 0,8-0,9 2,2
1520 0,36-0, 1,0-1.2 2,6 0,22-0, 0,9-1,0 24
2025 57 1,1-1,3 2,7 34 1,0-1,2 2,6
2530 0,52-0, 1.2-1,7 3,1 0,31-0, 1,2-1,5 3,1
3040 70 1,6-2,0 33 42 1,4-1,7 34
40 50 0,65-0, 1,8-2,2 3,8 0,40-0, 3,8
50 60 86 2,0-24 4,3 53
60 80 0,78-0, 5,0 0,47-0,
96 57
0,90-1, 0,54-0,
05 66
1,00-1, 0,36-0.
10 70
1,10-1, 0,68-0,
15 75
1,15-1, 0,72-0,
20 - 80 -

MpwumM™MedaHwe l. NpMBeAeHHY ANA CBEprieHns nogady NpUMEHSoT npu
CBepfieHUn OT BEepCTUN B XECTKUX AeTanax C JOMNyCKOM He Bbllle 5-ro knacca
TOYHOCTM noA4 nocneaytolyo 06paboTKy CBeprioM, 3€eHKEpOM MMM pesuoMm npu
rny6uHe ceepnenus 1< 5D. MNMogady crneagyeT yMeHbluaThb: npu l=5D Ha 10 % , npu 1 =
10D Ha 25 %. lNopavy Takke cnegyet yMeHb LWWTb, YYMTbIBAs TEXHONOrM4eckue
doakTopbl:

a) Npu CBeprieHnn OTBEPCTUM B AeTansix cpeaHen XeCTKOCTU C AOMNYCKOM He Bbille
5-ro knacca TOMHOCTW UK Mo nocrieayoLyo 06paboTky cBeprioM, 3eHKEpPOM Unu
pe3uomM BBoAS kKoadhduumneHT 0,75 ;

6) Npu cBepneHun TOYHbIX OTBEPCTMI NOA nocrneytowyo obpaboTky passepTkamm
unn nopg HapesaHue pe3bbbl MeTYMKamMu, Mpu  CBEPNIEHUN LIEHTPOBOYHbLIMU
ceepnamu, npu CcBep JNeHUMM OTBEepCTUN B AeTansx Maron >XecCcTKOCTU U C
HEeYCTONYNBBLIMU ONMOPHbLIMU MOBEPXHO CTAMU BBOAA KO(hpuumeHT 0,5;
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2. NpuUBEAEHHYID [ONs 3EeHKEepOBaHMA nogady MpPUMEHSOT, Korga AOnycK Ha
OTBEPCTUE He MpeBbILWAET 5-ro Knacca TOYHOCTU Unn Nog nocnenyoLlyo obpaboTky
3E€HKEPOM M pa3BepT KOW unu AByMsi pasBepTkamu. [llogayvy cnegyet yMEHbLUUTL Npu
3€HKepOBaHMM OTBEPCTUN NO 3-My, 4-My Kflaccam TOYHOCTM C Marow rnyouHomn
pes3aHus, Npu MNOBbIWEHHbIX TpeboBa HUAX K LUEPOXOBATOCTU MOBEPXHOCTU, Mpu
nocrneayouwen obpaboTke OOHOW pa3BepTKOM UMM HapesaHun pe3bbbl MEeTYMKOM,
BBOAS kKO3dppuumeHT 0,7.
Tabnwuuyal3

NMopaya Ha 3y6 npu hpesepoBaHUMN YEPHbIX U LIBETHbIX MeTasnoB

Tunbl opes BenuynHa cHMmaemoro npunycka 3a o4uvH Npoxod, Mm

0,5-1 1-2 2-3 4-6




[nckoBble - 0,08-0,05 0,05-0,04 0,04-0,02
Tpex
CTOPOHHNE - 0,02-0,015 0,02-0,015 0,01-0,03
[nckoBble
npopes Hble U 0,12-0,01 0,12-0,10 0,10-0,15 0,03-0,10
OoTpesHble
TopueBble 0,015-0,01 0,012-0,01 0,008-0,004 -
LinnnHapuuec 0,020-0,01 0,02-0,01 0,01-0,008 0,008-0,005
Kue 4 MM 0,025-0,02 0,02-0,015 0,015-0,01 0,01-0,006
4-6 MM 0,03-0,02 0,025-0,015 0.02-0.01 0,015-0,008
4-8 MM 0,04-0,02 0,04-0,02 0,03-0,015 0,02-0,010
8-10 MM 0,06-0,04 0,06-0,04 0,04-0,02 0,04-0,02
10-15 MM 0,10-0,07 0,10-0,07 0,08-0,07 0,08-0,05
15-20 MM 0,10-0,7 0,10-0,07 0,01-0,07 0,08-0,05
20-30 mm
30-40 mm
DACOHHBIE 0,06-0,04 0,06-0,04 0,04-0,03 0,03-0,02
He3aThblNOBa 0,08-0,05 0,08-0,05 0,08-0,05 0,06-0,04
H- Hble 60
MM
3aTbIfTOBaHH
ble 60 MM
MpoponxeHunetabnuubl 13
Tunbl dopes BennynHa cHMMaemoro npunycka 3a OAuH Npoxod, MM
6-8 8-10 10-15 15-30
[nckoBble 0,04-0,02 0,02-0,015 0,03-0,015 0,02-0,01
Tpex
CTOPOHHUE 0,02-0,01 0,01-0,007 0,007-0,004 0,007-0,004
[unckoBble 0,07-0,04 0,07-0,04 0,07-0,04 -
npopes Hble K
OTpesHble - - - -
Topuesble
LUunnuHgpudec
Kne 4 mm
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4-6 MM - - - -
4-8 MM 0,006-0,003 - - -
8-10 mm 0,008-0,006 0,006-0,003 - -
10-15 mm 0,01-0,008 0,008-0,003 0,005-0,003 -
15-20 mm 0,03-0,015 0,02-0,01 0,02-0,01 0.01-0,007
20-30 mm 0,05-0,04 0,05-0,03 0,03-0,01 0,02-0,008
30-40 mm 0,05-0,03 0,03-0,02 0,03-0,02 0,02-0,01
dacoHHble
He3aTblfloBa 0,02-0,01 0,02-0,01 0,02-0,01 0,01-0,003
H- Hble 60
MM 0,04-0,03 0,03-0,015 0,02-0,01 0,01-0,007




3aTbINOBAHH
ble 60 MM

MpunMedyaH une: npm obpaboTke BPOH3bI 1 YyryHa nogayvy HaaneXxXuT YBENMYnTb B
1,5-2 pasa B 3aBMCUMOCTM OT yCroBui 06paboTku; npu YepHoBON 06paboTke n
nocrneaynoLwmmMm YCTOBBIMU NPOXo4amMm nogady MoXHoO yBenuumTb B 1,5-2 pasa.

Tabnunual4
[Mogayv npn ppesepoBaHum TopLEBLIMU PPeE3EPHLIMU rOfIOBKaMun

YepHoBasa obpaboTka- nogada Ha 3yb6 dpesbl S,, MM

O6pabarthl Mapka [dnameTp ronoekun, Mm
BaeMblnl me TBEPLOro
Tann cnnasau 250-200 175-125 o 125
yCcrnoBswusi

06paboTky BbineT wnuHaens, My

o 600 600, fo 500 | 500- | o400 | 400-
1200 1000 800
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Cranb
8 , A0 600
Mla

Cranb
d > 600
Mlla

YyTyH
cepbin

T5K10 no
kopke T5K10
6e3 kopke
T5K6 6e3
kopke T5K10
Mo Kopke
T5K10 6e3
KOpKe
T5K6 6e3
Kopke BKS8

Mo Kopke

BKS, BK6
6e3 Kopku

0,18- | 0,12
0,25 0,18
0,2-03 | 0,14-0,2
0,18- | 0,12-
0,25 0,18
0,15-0,2 | 0,1-0,15
0,17- | 0,12-
0,25 0,17
0,15-0 | 0,1-0,15

2 0,17-
0,35
0,25-0 | 0,2-0,4
5
0,3-0,
6

0,16-
0,22
0,18-
0,25
0,16-
0,22
0,14-
0,18
0,15-0,2

0,14-
0,18
0,2-0,4

0,25-0,4

0,1-

0,15
0,12-
0,18

0,1-

0,15
0,04-
0,13
0,10-
0,15
0,09-
0,13
0,13-
0,25
0,15-
0,3

0,12-
0,16
0,15-
0,22
0,12-
0,16
0,1-0,14

0,13-
0,18
0,1-0,15

0,17-
0,35
0,2-0,4

0,08-
0,12
0,1-
0,15
0,08-
0,12
0,07-
0,1
0,09-
0,13
0,07-
0,1
0,1-
0,2
0,12-
0,25

MpwuMeyaHwue: npyyncToBor obpaboTke (nogaya Ha oamH obopoT dpesbl S,

MM/06) Ans nonyyveHus wepoxosatoctn X *- S = 0,45-0,7 mm/06; npu *- S, = 0,3-0,35

MM/0D.

Tabnwunuals
3Ha4eHus KoapduumneHTta Cg 1 nokasatenemn CTeneHn X, y, z
ANs1 pacyeTa YMCTOBLIX nogay npun dpesepoBaHum

Tun cpesbl Mapka mate Cq X y v4
pnana
UnnuHgpuyec Cranb 40X 0,0125 0,83 0,07 0,64
YyryH 0,02 0,8 1 0,50
Cranb 45




Kune npo kat
0,022 1,25 1 1
TopueBble
w=2°
44
TopueBble Cranb 40X 0,022 1,25 1 1
w=0" npokar
Cranb X4H 0,017 1,25 1 |
npokaTt
Cranb 45 0,046 1,25 1 1
yrnyulleHHas 0,025 1,25 1 1
Cranb 35
Cranb 10, 0,032 1,25 1 1
20 n 20X 0,040 1,25 1 1
Cranb 45

Tabnunualé6

3Ha4deHue KoadpdpuumeHTa C,, 1 nokasarenemn creneHun
ANs pacyeTa CKOpOCTU AeTanu npu WnndoBaHnn

Bug wnndgosaHus Lnndosane 3Ha4veHnsa kK03 PULMEHTOB U
HbIV Kpyr nokasaTerien cTe neHun
Cy Jej m X y z
Kpyrnoe c 936CM1K 0,27 0,3 0,5 1 1 -
nonepey Hom 336CIK 0,95 0,3 0,35 0,7 - -
nogadyen Ha
ABOWHON X0 346C1K 15,5 0,3 0,5 1 1 -
Kpyrnoe BpesHoe
BecueHTpoBoe Ha 946CM2K 0,5 0,3 0,5 0,65 - -
npoxon OBb36CM1K 0,054 0,5 0,6 0,9 0,9 -
becueHTpoBoe
Bpes3 Hoe 936CM2K 2,5 - 0,7 0,75 1 -
BHyTpeHHee KOMbLEeBO
Mnockoe O36M3K 106 - 0,83 1 - 0,9
nepudepu eun
Kpyra
lMnockoe Topuem
Kpyra

MpwuMeyYaHue: MaTepman 3aroToBKM — He3akaneHHas cTtanb; Npu WingoBaHUM
3aroTo BOK U3 3aKarneHHbIX cTanein CKopocTb BpalleHust (N nepeMeLL,eHuns)

yMeHbLaT Ha 5-10%

Tabnuual?

BenvunHbl nogay npu 3yboHapesaHun

MeTon o6paboTku

Mogaya S B MM Ha oguH 06OpOT unun B




MM Ha OAVH OBOMHOW XOn,

[o 2 o 3 [o 4
3ybodpesepoBaHmne oqHO3axoqHOM 0,8-1,2 4-8 2,7-8
YyepBsiY HoW bpe3ont:
- YepHOBbIE NPOXOoAb!
45
- YNCTOBbIE NPOXOoAbl 0,8-1,2 1,2 1,4
HapesaHne wnmueBbix
BaIIMKOB Yep BAYHOWN hpe3on:
- - YepHOBbIE NPOXoAb! 2-4 - -
- YACTOBbIE MPOXObI 1,5-2,0 - -
3ybononbnenHne oonbakom 75 Mm
- YepHOBbIE MPOXoapbl 0,31 0,32-0,5 0,19-0,5
0,31 0,31 0,38

- UACTOBbIE NMpOoXoabl
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Tabnunual9
Mogaym npu Hape3aHuu LMIMHAPUYECKUX 3yByaTbIX KOMec U3 ctanu
35un 45 ¢ HB 156-207 AUCKOBbLIMU MOAYIbHLIMU hpe3amu

Moaynb Yucno Nopaya Ha Moaynb Yucno Nogava Ha
m, MM OAHO OAVH m, MM OQHO OAWH
BPEMEHH obopoTt BPEMEHH obopoTt
0 dpesbl S, 0 dpesbl S,
paboTato MM paboTato MM
lwnx copes LLNX
dpes
3ybodpesepHble 1 rOpU3oHTaNbHbIE Ce 18 oo 1 1,5-2,8
CTaHKN 22 CB 22 1 1,4-2,5
0o 26
OTt2p04 1 1,2-2,0 1,6-2.,8
cB4 006 0,6-1,0 Cs 12 go 2 1,4-2,5
Ce6po12 0,5-0,8 14 Cs 14 1,2-2,2
3y6odpesepHble CTaHKu '?'g '1u60 23 Li=20
Cs 12 a0 2,0-3,5 Cs 22 no
14 Cs 14 1,7-3,1 26
Jo 16

Tadbnwuuya?220
Mogaum npyn Hape3aHun LUMINMHOPUYECKMX 3yb4aTbIX Konec ua cranu
35145 ¢ HB 156-207 guckoBbiMy Jonbsikamun ns GobicTpopexyLiemn

cTanum
Xapaktep o6paboTku Moaynb MNopaya kpyrosas S,, MM/AB.xo4, Npu
m, MM MOLLHOCTU 3y 6oaonbexxHoro ctaHka, KBt
1,0-1,5 1,6-2,5 2,6-5,0 Ce .50
YepHoBasi B 0auH [o 4 0,35-0, 0,40-0,45 - -
npoxoa nog cB 4 oo 40 0,30-0,40 0,40-0,50 -
nocrnegyoLlyo 6 cBO 0,15-0, 0,30-0,40 0,40-0,50
4ncToByto 06paboTKy no 8 20 -
Jonosakom.
YucTosasi no 6-my 0,25-0,30 0,25-0,30
Krnaccy YUcToThl: no 3
Mo CNAOWHOMY 0,22-0,25 0,22-0,25
cB3008




maTepuvany no
npegenbHoOMy
obpaboTaH HoMy 3yby

Tabnwunuya?l
Mogayn npu dpesepoBaHnm WNNLEBBLIX BanoB 13 ctanu 35 n 45 c HB
156-207 YepBAYHLIMU LWINULEBLIMU (bpe3amu N3 BbICTpopexyLLen

cTanum
Xapaktep obpaboTku OuameTp BbicoTa Mogava Ha oauH
Bana, Mm LWNUEB, MM 000pOT 3aroToBKM,
06/MMm
UepHoBas nof 14-52 1,5-3 1,8-2,0
wnucoBaHue 52-82 3-5 2,2
90-125 5-6,5 2,4-2,5
14-52 1,5-3 0,6
YUnctoBas no 52-82 3-5 0,8
CrrowHoOMYy 90-125 5-6,5 1,2
maTepuany (*°)

MpwnmedyaHwune: npmyepHoBOM 06paboTke YepBAYHbIMU hpe3amMn C yCuKaMm
nogavy ymeHbLwiatb Ha 15%.
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Taobnwuwua?22

[MonpaBoYHbLIN KOIPULMEHT Ha NoAady, y4UTbIBAKOLLNN
MexaHU4Yeckne CBOWCTBA CTanu

CTanb KOHCTPYKUMOHHAs CTtanb KOHCTPYKLUWOHHAs NernpoBaHHas
yrnepogucras

35 45 50 35X, 12XH4A, 30XI'T 18XHBA,
40X 20XHM, 38XM10A
18XIT, 5XHM,6XH
12XH3, 20x M, OXH3M

KoadhpumumeHT Ky, npn HB

156- 170-207 o 241 170-22 156-20 156-22 156-20 156-22 | 229-
187 9 7 9 7 9 | 285
0,1 0,1 0,9 0,9 1,0 0,9 0,8 0,7

Tabnwuua?23
[Mogaym npn HapesaHUn YepBAYHbLIX KOorec n3 ceporo YyryHa HB
170-210 1 n3 6poH3bl HB 120 yepBAYvHbIMKU hpesamn 13
ObICTpOpexXyLLen cTanm




Moaynb OunameTtp ppesbl D, Mm | lNMogaya Ha ogmH 060pPOT 3aroTOBKU, MM
m, MM
PaguanbHas S, TaHreHumansHas S,
3 70 0,60-0,90 1,4-1,6
4 80 0,55-0,95 1,3-1,5
5 90 0,50-0,90 1,2-1,4
6 125 0,50-0,85 1,2-1,3
8 145 0,45-0,78 1,1-1,2
10 164 0,40-0,74 -
12 171 0,60-0,70

MpwnMeyaH K e: Npy Hape3aHNM MHOrO3axo4HbIX KONec noaady yMeHbLUNTb
NPOMNOPLUMO HarbHO YNCIY 3aX0L0B.
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Tabnwuua?2s
3HayeHne ko3 PUUMEHTOB K NoKasaTenen cTteneHn
B bopmynax CKopocTu npu ob6paboTke OTBEPCTUN

Bug obpaboTku Pexywmnn C, X y z m n
NHCTPYMEH
T

CeepneHue Ceepno 0,041 - 0,7 0,65 0,2 | 09
aeTtanen n3 crtanu D<10mMm
c HB<155 Ceepno 0,10 - 0,5 0,40 0,2 | 09
D>10Mm
Ceepno 874 - 0,7 0,65 0,2 | 09
CeepneHune D<10Mm
feTanen u3 ctanu Cseprno 360 - 0,5 0,40 | 0,2 | 09

c HB>155 D>10mMMm
0,152 0,2 0,65 0,3 04 | 09

Pa3ssepTbiBaHne 1310 0,2 0,65 0,3 04 |09

pertanen n3 ctanum c -
HB<155 0,168 0,2 0,5 0,4 0,2 | 09
PasBepTbiBaHme -
Jjetanen na3 ctanm c
HB>155 -
PacceepnvBaHue
jeTtanen n3 crtanu c
HB<155
PaccBepnnBaHue
aetaneun n3 ctanu c
HB>155
3eHKkepoBaHue
aertanen n3 crtanu
¢ HB<155
3eHkepoBaHue
aeTtanen n3 ctanu
c HB>155

1450 0,2 0,5 0.4 0.2 109
0,266 0,2 0,5 0,3 03 | 09

2000 0,2 0,5 0,3 0,3 109

Tabnwuuya?226
3HayeHne ko3 pUUMEHTOB K NoKasaTenen cTteneHn
B popmMynax ckopocTu npu opesepoBaHum

Bua obpaboTku MaTepuan pexyLien 4YacTu MUHCTPYMEHTAa

C, X y z m n q
TopueBoe BbicTpopexyLiasa ctanb
dpesepoBa Hue
LnnuHgpuyeckoe 64,7 0,1 0,4 0,15 0,2 0,1 0,25
dpe 3epoBaHue
OTpeska u 61,6 0,19 0,28 0,08 0,33 0,1 0,17
npopeska nasos

53 0,3 0,2 0,2 0,2 0,1 0,25
TopueBoe B
dbpeaeposa Hie TBepabin cnnas
Lnnnngpnyeckoe

dpe 3epoBaHue




OTpeska un

npope3Ka na3os

332

443

0,1

0,38

0,4

0,28

0,2

-0,05

0,2

0,33

0,1

0,2

0,17

3HaveHne K03 PMLUNEHTOB N NOKa3aTenemn CTeneHn
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Tabnwunua?7

B (bOpM J1aX CKOPOCTU pe3aHnd Nnpun Hape3aHnn 3y6anb|x KoJieC N LWL eBbiX BAJ1OB

MHCTpyMeHT | O6pabaThl Xapakt Mo KO3hpMLUNEHTBI U T
BaeMbI Ma ep aynb , rnokasaTenu CTeneHmn MM
Tepuwan Hapesa MM
HUS C y X q| ©
dpesbl Hep Cranb 45, YepHo 1,5-6 | 312 | 0,5 0 0, [ 0,33 | 480
BUYHbIE MO HB 207 7-26 | 350 0,1 3
AYNbHbIE : BOE 1,5-3 | 560 | 0,85 -05 |7 105 |240
ogHo3axon YyryH
Hble cepblin Yucrto 1,5-2 | 198 0,3 0,15 0,2 | 960
HB 6 -
170-210 BOE 152 0,4 -0,4 0,3
1,5-3 | 270 | 0,33 0
YepHo 4-6 322 0,1 0,33 | 480
KOPPUrMpo 7-26 | 406 | 0,5 0
BaHHble Craneb 45, BO€E 3-6
HB 207 455 0,1
OcTpo3aTo Hucto 7-12
yeH 228 | 0,3 | 0,15
Hble (KOHCT YyryH BOE 3-12
PYK cepbin HB 49 | 05 0,3 0,21 400
L BHUW) 170-210 90 0 03 240
Cranb 45,
HB 207 1,58 | 54 025 | 0,15
Hon6skn YepHoBO 113 0
3y €
BopesHbl YyryH
e cepblin
ONCKOBbIE |1-|7%_210 250 | 05 600
dpesbl 390 300
yep Uncrto
BAYHblE BOG 1,28 04
nns UepHo 663 600
WInuLe BOE 331 300
BbIX BasIOB: Hucro
c BOE
Hapy>XHbI Cranb 45, 1426 49 | 045 0 0.33 | 480
M HB 207
LEHTPUP
oBa
HMem(6e3 L-I:(r))go
ycvmosc)> YuncTo
BHYTPEHUU BO®




M
LEeHTPUPOB
a Huewm (c
yCcu Kammn)
dpesbl gnc
KOBbl€ MO
AynbHble

YepHo
BOE
Yncto
BOe

YepHoBO
e

MpunmedyaHusa: 1. Ha TabnnyHble 3Ha4YeHnst CTOMKOCTM T ANns YepBsAYHbIX MOAYIbHbIX dpes
BCEX TUMOB BBOANUTL MOMPaBOYHbIN KO3dhduumeHT K, paBHbin 0,5 npu mogynsax ao 4 mm; 0,75 npu
Moaynax m ¢B.4 Ao 6 mm; 1,0 npu mogynsax m ¢B.6 4o 8 Mm; 1,5 npn moaynsax m ¢B.8 4o 12 mm; 2,0
npy moaynax m cB.12 Mm. 2.TabnuyHble 3Ha4YeHUs CTOMKOCTU NSl ANCKOBbIX A0NOAKOB U
YepBSAYHbIX WNNLEBBLIX (hpe3 AeCTBUTENb Hbl NPU pa3Mepax, ykasaHHbIX B Tabnuue.
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Tabnuua?ll

[MonpaBo4yHbLIN KO3 PULUMEHT K, yunTbIBaKOLLMIA BIIUSHNE MEXAHUYECKUX CBOUCTB
KOHCT PYKLUMOHHOW CTasniM Ha CKOPOCTb pe3aHus

Mapka ctanu

Teeppoctb HB

KoadhdpumuneHT K

35

45
50
35X; 40X
12XH4A,;
20XHM;18X1T;
12XH3; 20X
30XIT
18XHBA; 38XM10A,;
5XHM; XHM; 0XH3M

156-187
170-207
280-241
170-229
156-207

156-229
156-207
156-229
229-285

1,1
1,0
0,8
0,9
1,0

0,9

0,8
0,6
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Tadbnwuuya?29

[MonpaBo4HblE KO3 PULUNEHTBI HA CKOPOCTb pe3aHnst B 3aBUCUMOCTU OT
KOHCTPYKUMOHHbBIX 0COBEHHOCTEN NHCTPYMEHTOB U APYrMX hakTopoB

dakTopbl HanmeHoBaHue
BAMsOLmMe WHCT pyMeHTa
Ha
CKOpPOCTb
pesa Hus

3HayeHnsa BNusoLWmMX akTopos 1
BENMMYNHBLI KO adhdpuLmeHTa




3axoabl
dpesbl

Ocesble nepe
MeLleHuns
WHCT
pymMeHTa

To4yHOCTb

Mpodunb
3yba
dpessbl

®pesbl
YyepBAYHbIE MO
AyIbHble

®pesbl
YyepBSAYHbIE MO
AynbHbIE U
LwnueBble

dpesbl YepBSAYHbIE
MO AyfbHble Npu
0bpaboT ke ctanu

®pesbl YepBsaYHbIE

Ymcrno 3axongoB 12 3 -
KoadppumuymeHt K 1,0 0,85 0,75

KonunyectBo 0 1 2 3 3 nepemeLleHnin

dopesbl
Koadppmument K 1,0 1,1 1,2 1,3 - Knacc

ToyHOCTM C B A
KoadpdpmumneHT K 1,0 0,8 -
Mpodunb 3yba C ycu- 6e3 ycu

N ppesbl Kamu KOB
KoadpdpuumneHt K 0,85 1,0

Yucno wnnues 4 6 8 10 16 20 Hape3aeMoro
Banuka U

Lnuuessie KoacbcpuumeHT K0,851,01,1 1,2 1,4 1,5
" Yron HaknoHa 0 15 30 45 60 3ybbeB B rpag
TLb! Lnn KoadpdpumumeHT K 0,1 0,9 0,8 0,7
Hesoro sana Yucno 3y6bes 12 30 40 80 120
MonoxeHune ®pesbl Hapesaemoro
3ybbeB Hape YyepBAYHbIE MO Eoneca K0.951.01.112 [
3asMoro AYTBHAbIE 1 nogzq)gtmmecljo n ,oxo ,OB,O ’I/IH neB aBbII7I
Koneca Aon6siku P A poxoa A P
MCKOBbIE BTOPOM MNPOXOA NPOX0o4 Npoxosq,
KoadphdpmumneHt K 0,1 1,4
Konuyectso
3ybbeB Hape [on6sku anckoBble
3aemoro
Koneca
®pesbl YepBsYHbIE
MOAYSbHbIE
Mpoxoapbl
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Tabnwnuya30
3HayeHns nonpaBo4YHOro koadduuneHTta K
Tunol MpogornbHO MonepeyHo HonGexHbin
CTaHKOB CTporasbHbIN CTporasbHbIN
KoadhdpmumneHT 1 0,8 0,6
Tabnuuya3l

CKOpOCTVI pes3aHuda, gonyckaemMmble CTaHKaMW 1 UHCTPYMEHTOM, M/MUH

CTaHku

CkopocTb pe3aHus

nepCI'IeKTMBbI yBeJIn4eHnda CKOPOCTUN pe3aHus




[onyckae [onyckaemas dakTndeckas Honyckae | [Jonyckaemas
Masi CTaHKa | UHCTPyMEHTaM | NpuMeHsiemMasl B | Mas CTaH | MHCTpPyYMeHTaMu
MU n NPOMbILLIIEHHOC Kamu
™
TokapHble 400-600 150-400 50-150 400-600 200-50
(TB.Cnnas) (TB.Cnnas)
400-500 500-600
(MunHe (MuHepano
paro- - Ke
PacTtounnb 300-500 Kepamu Ka) 50-85 300-500 pamuka)
Hble 50-100 125-200 30-60 200-400
Cepnunb 40-80 50-100
Hble (TB.CTINaB) 15-80 -
15-30(6bICT 20-40
400-500 po 50-150 400-500
40-50 pexyLL.cTa 16-35 160 200-400
dpesepHble nb) 20-50(6bICTPO
3ybodpesep 150-300 pexyLL.cTarnb)
Hble 20-35 60-150(TB.CN
naBs u
50-75 40-60 75 koBanbToBa
s
cTarnb)
CTtporanbHble 50-80 50-100
14 (QTSJ;;SF@?,?QT 6-12 15-20
11 PO 5-8 11-13
MpoTsxH 35 pexyLL.cTa 25-35 50
ble: ﬂb) 15-20
HapPY>XHbl 11-13
© 30-40 50
BHYTPEHHME 511
Lwndoosarnb 35-50
Hble
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Tabnwunuya32
KoadhpnumeHTbl 1 nokasaTenu CTeneHemn npu pacyeTe CuUi pesaHnsd
Bua obpaboTkm [nsa cunbl Ctanwu
pes3aHuda unu
KpyTawero C X y z n W
MOMEHTa

ToyeHune, pactaumBanue, Pz 0,279* 1,00 0,75 - 0,35 - cTporanue 0,036** 0,75 Py 2,7 10°0,9
0,75-2,0- Px2,1.10*1,20,65- 1,5 -

OTpe3ska n npopeska Pz 0,34%* 1,0 1,0 - 0,35 - pesuamu 0,044 ** 0,75 Py 3,1-10°1,2 0,75 - 2,0

Cepnenue Px 0,015-0,71,00,75- M 8:10°-0,82,00,7 -
Pacceepnueanue Px 6,2:10°1,30,7-0,75- M 1,83-1020,90,8 1,00,7 -

Linnnnapuueckoe peseposarme P 6,8-10" 0,86 0,74 1,0 0,86 -



dpesepoBaHue TopLEBbLIMU,ONUC-
KOBBIMU 1 OTPe3HbIMM ppesamm P 8,2:107 1,10 0,80 0,95 1,10 0,2

dpesepoBaHne acoHHbIMU K
yrrnosbiMu dopesamm P 4,7-107 0,86 0,74 1,0 0,86 -

UyryH v MeaHble cnnaebl ToudeHue,pacTaumsaHue, Pz 6,35-10%% 1,0 0,75 - 0,55 - - cTporaHue
5,34-107%%
Py 1,3-10°% 0,9 0,75 - 1,3 - 4,5-107%*

Px 1,610 1,200,75- 1,10 - 3,1.10*

OTpeska v npopeska pesuamu Pz 8,82-1021,01,0-0,55- Py 1,2-10°1,20,75-1,3 -
Ceepnenue Px 2,6-10%-0,82,00,6- M 1,0-102-1,02,40,6 - Pacceepnusanue Px 9,2 - 107
1,204 -0,6- M3,16-1020,75 0,80 1,0 0,6 - Liununapuueckoe dpeseposanue P 4.8 - 100,83
0,65 1,0 0,83 - ®dpesepoBaHme TopuesbiMi, P 7,0 - 107 1,14 0,70 0,90 1,14 - AUCKOBLIMM W
OTpEe3HbIMU

dpesamun

dpeseposaHme acoHHbIMU 1 P 3,9 - 107 0,83 0,65 1,00 0,83 - yrnosbIMK hpe3amm

MpumeyvaHne: *npn HB 170
** npu HB 170
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Pynonbc AHaTtonbesny Tuxommpos
Brnagumup Hukonaesuny XKapkos

OBOCHOBAHWE TEXHNYECKUX
XAPAKTEPUCTUK TMPNBOOOB
METAJNNOPEXYLWMNX CTAHKOB

YyebHoe nocobure K KypcoBOMY NPOEKTUPOBAHUIO

Pepaktop A.l'1 BonoguHa
TexHunyeckun pegaktop N.B.Heroga
KoppekTtop I".B.JlykbsaHOBa

2K 03454. NognucaHo B nevatb . Popmat 60x84 1/16. bymara angd
MHOXWUT.TEXHUKK. MNevaTb odpceTHasa. Obbem 3,72 ycn.ney.n., 4
y4.-u3a.n. Tupax 500 ak3. 3akas Ne214.

Brniagumunpcknmn rocyaapCTBeHHbIN YHUBEPCUTET
600026, Bnagnmunp, Nopbkoro, 87
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