HNHXEHEP, Ne 11, 2010 r.

MNPOTPECCUBHBIE, CIEIIUAJBHBIE U HETPAJUIIMOHHBIE TEXHOJOT U
SHEPI'ODODOEKTUBHBIE TEXHOJIOI'MU JIEHTOYHOI'O ITUJIEHUSA
Jemun B. I1., lemun A.C., KoBanenxo B.U. (/[onHTY, 2. [loneyk, Ykpauna)

Paccmompenvr uzeecmuvie memoowt pazoenrumenvHou pe3ku memanionpokama. Iloxa-
3aHbl NPEUMyWecmea pe3Ku JeHMOYHOU NUIOU 6 cpasHeHuu ¢ opyeumu cnocobamu. ObocHo-
8aHa YenecooopPazHOCms NPUMEHEHUs JIeHMOYHONUNbHLIX mexXHoao2ul.  [lanvl pekomenoa-
Yuu no 8blOOPY NPABUNTLHBIX 2e0MEMPUYECKUX NAPAMEMPOE TEHMOYHOU NUIbL.

O06paboTka pe3aHHeM MO-IPEKHEMY OCTAE€TCS OCHOBHBIM TEXHOJOTHYECKUM MPUEMOM
M3rOTOBJICHUS JAeTaneil  MamuH. Tpygo&€MKOCTb MEXaHOCOOPOYHOTO MPOU3BOJCTBA B
OOJNBLIIMHCTBE OTpaciiel MAaIIMHOCTPOSHUS] 3HAYUTENIBHO MPEBBIMACT TPYAOEMKOCTD
JUTENHBIX, KOBOYHBIX U IITAMIIOBOYHBIX IIPOLIECCOB BMECTE B3ATHIX.

OcHOBHast TPYAHOCTb, C KOTOPOH CTaJIKMBAIOTCSA IMpH OOpabOTKE pe3aHueM — 3TO
Ype3MepHO OOJbIllMe TPHUIYCKU, OCTaBIseMble Ha OO0paOOTKYy BCJIEACTBHE HEBBICOKOM
TOYHOCTH 3arOTOBUTEIILHBIX Olepanuid (OTPEe3KH, JIUThs, KOBKH, INTAMIOBKUA H Jp.), YTO
YIIOPO’KaeT M YCIOKHSET MPOIECChl MEXaHWYeCKOH 00paboTku. DTO CTaHOBHUTCS BCE Oosee
BAXHBIM, T.K. C KaXJbIM TOJOM YCIOXHSIOTCSA KOHCTPYKTHBHBIE (OpPMBI HeTajeid u
BO3PACTAIOT TPeOOBAHUS K TOYHOCTH U KQUECTBY MX U3TOTOBIICHUS

HanOosiee M3BECTHBIMU METOAAMHU PA3JIEIUTEIILHON PE3KH 3arOTOBOK SBIISIOTCS
CJIEeyIOLIHE!

o JlnckoBbiMu niiiamu (ppe3amu) Ha KPYTIOMMIBHBIX CTaHKAX;

o Ho’x0BOYHBIMH MOJIOTHAMH HAa MEXaHUYECKUX HOKOBOUHBIX CTAHKAX;
o Pe3namu unm gpezamu Ha CrieIUaIbHBIX OTPE3HBIX CTAaHKaX;

o AOpa3uBHBIMHY (BYJKaHHTOBBIMH WM alIMa3HbIMU) KPYTaMH;

o JIeHTOYHBIMU MTUJIAMH HA JICHTOYHOIMJIBHBIX CTaHKAaX.

Jlo mocneaHero BpeMEHM B MPOMBIIIJICHHOCTH HCIOIb3YIOTCS JIUCKOBBIE IUJIBI,
KOTOpBIE 00JIa1al0T BBICOKOM IMPOU3BOAUTEIBHOCTBIO, OOYCIOBICHHOM HENpPEPBIBHOCTHIO
mpouecca pe3ku M BbICOKOM jkecTkocThio cucrteMbl CIIM/I. Henocratkamm storo merona
SBJISIIOTCST  HEOOXOAMMOCTh YacTOM MEpeTOYKH HHCTPYMEHTA, BBICOKAsh JHEPrOEMKOCTh
npoliecca U, rJIaBHbIM 00pa3oM, OoJbllas MUPHUHA Mpomnuia. Tak, HanpuMmep, AMCKOBas MuJia
muamerpoM @710,8 mM. oOpasyeT mpomnui /MM, YTO BBI3BIBAET OOJIBIIME OTXOJbI METayljIa B
CTpYXKy. Pe3ka 3aroTroBok MeXaHHM4eCKMMU HOX)KOBKaMH oOecrieunBaeT 0oJiee y3KHi Mpomui
(2,0-3,5 MmMm), HO TIpU ATOM MEHbBIIAS KECTKOCTh HOKOBOYHBIX CTAHKOB U HAJMYUE XOJOCTHIX
(0OpaTHBIX) X0/I0B HHCTPYMEHTOB B MPOIIECCE MMICHHUSI OTPAaHUYUBACT TabapUTHBIC pa3Mephbl
3arOTOBOK M CHMYKAeT MPOU3BOAUTENBHOCTh B 3-4 pa3a MO CPaBHEHUIO C KPYIJIOMWIBHBIMU
CTaHKaMH.

CtpemiieHrne COBMECTHTh IPEUMYIIIECTBA PACCMOTPEHHBIX BUJIOB 00paO0OTKH U IPUBETIO
K CO3JJaHMI0O MHCTPYMEHTA M CTaHKOB JJIs JIGHTOYHOT'O MWIEHUs. B HacTosiee BpemMst MOXKHO
KOHCTAaTUPOBATh, YTO JICHTOYHOE MUJICHHUE SBJISETCS OJHUM U3 CaMbIX NEPCIIEKTUBHBIX BUI0B
pecypcocOeperaronmx TeXHOJI0THIi mpu 00paboTKe MaTepraIoB pe3aHUEM.

VY3Kas HUpHHA IPOTHJIA U HEMPEPHIBHOCTh PE3aHUs ONPEENAI0T MPEUMYIIecTBa
3TOr0 METOJA!

e  MuHMMaIbHOE KOJMYECTBO MOTEPU MaTepUaia B CTPYXKKY;
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e  Huskoe sHepronorpelieHue npouecca;

e  B03MOXHOCTb MOJIy4YEHHS TOUHBIX 3aTOTOBOK C OKOHYATEIbHBIM Pa3MEepOM HIIH C
MUHUMAaJIBHBIM MPUITYCKOM JJIS TIOCJICAYIOIINX ONIepPaIiHii;

e  BrIicokas mpOU3BOIUTEILHOCTh OTPE3KH;

e  VHHBepCaJbHOCTh METOJIa M BO3MOXKHOCTh OOpaOOTKH HA OJTHOM CTaHKE JIFOOBIX
MaTepHuaoB U KOHPUrypaluil 3ar0TOBOK.

Pe3zanue Ha HOXOBOYHOM CTaHKE I1€J€COO00Pa3HO MPOU3BOAMTH TOJBKO IMPH MOPE3KE
TOHKOCTEHHBIX TPYO U poQuIIeH ¢ MIOMaabio MonepeyHoro ceueHus <2cm?. C yBennueHuEM
TOJIIIMHBl CTEHOK TPEANOYTUTENIbHEe IOpe3Ka JUCKOBBIMH U JICHTOYHBIMH ITHJIAMH.
JlenrouHonuiabHAA 00pabOTKa B ATHUX cilydasX 3(PQeKTHBHEE TUCKOBBIX MHJI — OIMH pe3
9KOHOMHUT mopsinka 1,5-2 ye. (puc. 1). A ¢ yd4eToM SKOHOMHU TMIPU TIOCTPOCHUHU
3aBHCUMOCTEH, yKa3aHHBIX Ha puc.l, nenToyHonuibHas 06paboTka oka3piBaeTcst Ha 40-50%
JIeILIEBJIe OTPE3KU AUCKOBBIMU MHUJIAMH.
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Puc. 1. CroumocTs pe3a npopuIbHOro MaTepuaia pa3IuIHbIMHU CIOCOOAMHE
00paboTKu:

1 - pe3anye Ha HOXKOBOYHOM CTaHKE

2 - pe3aHue Ha TUCKOBOM THJIE

3 - pe3aHue Ha JICHTOYHOIIMIBHOM CTaHKE

Pexxymym MHCTPYMEHTOM Ha JICHTOYHONWIBHBIX CTaHKaX SIBJIACTCS JICHTOYHAs IUila —
CBapeHHasi B KOJIbLIO CTajJbHAas M0JIOCA, UMEIOIIas pexymue 3yobs. [Ipu 3ToM BakHEHIIUM
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(akTopoM, ONpPEACISIONMM BCIO 3(P(EKTUBHOCTD MPOIECCa JICHTOYHOTO IMUJICHUS, SBIISETCS
pEeXyIasi CltoCOOHOCTh U IOJITOBEYHOCTD JICHTOYHOM TTHJIBI.

B kauectBe Mmarepuasia OCHOBBI OMMETAJUIMYECKUX IMUJI MCHOJB3YETCS CTallb MapKu
7HS34 (o AISI) wnu e€ ananor, pa3paboTaHHBIN ¢ Y4ETOM HEOOXOAMMBIX CBOWCTB — JICHTA
xonogaHokatanas u3 cramu A45XTHM®A no TY 14-4-1401-87 (PB).(rabmuma 1)
[TpousBoaurens sentsl CIT «bakko bucos» (benapycs).

Tabmuua 1. XuMcocTaB U TBEpAOCTh MaTeprasia OMMETAUINYECKUX MU

Crane C W Mo Co \ Cr HRC_ B
- 085 63 | 50 | - 20 | 40 64-66
ik 0,73 15 | 50 8 1 | 42 | 67-68
E"fpfm o 108 | 20 | 10 8 1 38 | 6869 |
?2531 OMA4K1 1,25 10 4 | 10 3 3,5 >69
45XTHMOA 1037044 - | 07 | - | 03 | 3,0 | 4852

OnHoif W3 BaXHEHIIMX MpoOJIeM SKCIUTyaTalldd MW JIGHTOYHONMJIBHBIX CTaHKOB
ABIISICTCS TNPAaBUIbHOE HATSHKEHUE JICHTHI MHJIBI, a TaKke oOecrneyeHue ONTUMAIbHOU
3arpy3KH JIGHTBI M NMWIBHBIX 3yObeB B 30HE pa3pe3aHusi. J[MHa 3T0i 30HBI U3MEHSETCS TpU
pa3pe3aHHu BajOB, a TaKkKe MPOQWIBHBIX MaTepHaJOB C NEepeMeHHbIM cedeHuem. [1]. B
JICHTOYHONMJIBHBIX CTAaHKAX C 3aMKHYTOM JICHTOH, PeAHAa3HAYCHHBIX Ul pa3pe3aHus MeTall
JIOB, MPUMEHSIOTCS 2 JIGHTOYHOHANPABJIOMUX Kenoba, CKpydMBaIOIIME JICHTY B 30HE
pe3anus Ha 90° oHM 3aKpeIuieHbl B paMe ¢ yCTPOHCTBOM HATSKEHHUS JICHTHI.
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/ BricCTpopeEXyLana CTans
CEapHOM wWos |5 |

Puc.2. 'eomeTpudeckre mapamMmeTpsl JIEHTOYHOM MHJIBI

Bennuuna aMImumTyasl TepeMelieHHi IMomepeyHbIX KojeOaHWi JEHTOYHOW MHIIbI
3aBUCUT OT MHOI'MX IIapamMeTpoB, B TOM YHCJIE€ OT HATSKCHHS U CKOPOCTH JIBUIKCHUS.
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Bcenencrsue pa3Boaku 3yObeB MUIIBI U €€ MOMEPEYHBIX KOJIEOAHWH HEBO3MOXKHO MOJIYYUTh
UICANTbHO TTaJKyI0 00pabOTaHHYIO MOBEPXHOCTb, TAK KaK Ha HEW BCEra OCTAIOTCS CIIEJIbI
pe3roB — 3yObeB M DPa3pblBOB B MeTaie, OOpa3yrollue HEPOBHOCTH B MPOJOJIHHOM H
nornepeyHoM HampasieHusx [2]. Ha Beicoty rpebemkoB u (opMy HEpOBHOCTEH
00pabOTaHHOM MOBEPXHOCTH OKAa3bIBAIOT BIUSHHE PO3BOJKA, I0Ja4ya, TI'e€OMETPHUECKUE
napaMmeTpbl PeXyILei YacTH U KojieOaHuss HHCTpyMeHTa (puc.2).

Bb160p mpaBUIIbHBIX T'€OMETPUYECKUX MapaMeTpOB MHCTPYMEHTA - HEOOXOIUMBIA M
BOKHEUIIMHA 3Tan pa3pabOTKH TEXHOJIOTMYECKOro Ipolecca JeHTOYHoro mwieHus. Ilpu
OJTHOM M TOM K€ MaTepHualie 3arOTOBKU M MapKe JICHTOUHON MUJIbI MOTYT OBITh JIOCTUT'HYTbI
pe3yIbTaThl, OTIMYAIOLIMECS 110 KAaYeCTBY pe3a M CTOMKOCTHU IUJI B HECKOJIBKO pa3. Harpyska
Ha MWIbHOE MOJOTHO M HAa KaXAbIM pexymuil 3y0, YCIOBHS CTPYXKOOTBOJA M YPOBEHBb
KOHTAKTHBIX HAaNpsDKEHU pabounx MOBEPXHOCTAX MHCTPYMEHTA U 3arOTOBKH, YCTOMUUBOCTh
MWIbI U TIPOU3BOAUTEIBHOCTD PE3aHUS — BCE ATU (PAaKTOPHI PEIIAIOIIMM 00Pa3oM 3aBHUCST OT
reOMETPUUECKUX ITapaMEeTPOB M.

[Tope3ka TBepIbIX MaTEpUATOB TPeOYeT MPUMEHEHHUsS M ¢ OOJBLIUM KOJIHMYECTBOM
3yOBbEB JUISl JIYYILIETO paclpe/IeeHUs] K YMEHBIICHUS MPHITycKa Ha 3y0 (Tabnuua 2).

Tabnuna 2. PekoMeH10BaHHOE KOTUYECTBO OJJHOBPEMEHHO pabOTaroNINX 3yObeB

KomnmuecTBo 3y0beB, Marepuaisl Martepuaiibl
OJTHOBPEMEHHO HOPMAJIBHOM MMOBBIIIICHHO M
HaxXOASALIMXCS B MaTepualie 00pabaTbIBaeMOCTH TBEPAOCTH
Munumym 3 6
Maxkcumym 24 36
OnTuManbHO 6-12 12-24

[TpuHIIMTIMATEHBIE MOMEHTHI ITPH BBIOOpE pa3MepoB i, POPMBI U IIaroB 3yObeB
TaKOBBI

e Heo6x0auMO UCIIOIB30BATE ITHIIBL
TOJIBKO TOW JJIMHBI ¥ LIUPUHBI NIOJOTHA,
KOTOpBIE YKa3aHbl B TEXHUYECKOM
[acrnopTe JIEHTOYHOIIUIIBHOTO CTaHKa.

e [lpu npounx paBHBIX YCIOBUAX U
BO3MOXHOCTSX, UCIOJIB3YIOTCS IMHUIIBI C
0O0JIbIIICH IMPUHOM MMOJIOTHA, YTO
MIOJIOKUTEIBHO OTPAKAETCS HA KAYECTBE
pe3a U yCTOMYMBOCTH MPOLECCA TUIEHUS.

e [Ipu nopeske MATKUX MaTepUAJIOB
CJIeTyeT UCIOJIb30BATh MUJIBI C OOIBITUMHI
[araMy ¥ 00beMOM CTPY>KEUHBIX KAaHABOK.

Peanuzamus BBICOKOTO
TEXHOJIOTMYECKOI0 TMOTEHIHAJIA IpoLecca
JIGHTOUHOT'O THJICHUS BO3MOYKHA TOJIBKO
npu HCITOJIb30BAHUU CTAHOYHOTO
o0opy/oBaHUs, OTBEUAIONIETO BCEM TPeOOBaHMSAM J3TOTO TMpolecca MO  KECTKOCTH
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KOHCTPYKLMH, BO3MOKHOCTH U3MEHEHHUS B IIMPOKOM JIMAIIa30HE CKOPOCTEN N0J1a4 U pe3aHusl,
HaJIMYME TMPHUCIIOCOONCHUH W YCTPOMCTB, TO3BOJISIOUIMX OINEPATUBHO OCYIIECTBIIATH
pasnuyHble pabouyre M BCIIOMOTaTeNbHBIE ONEpALUd, a TAaKkKe 00JaNaloIIero J0CTaTOYHOM
JIOJITOBEYHOCTBIO, MOIIIHOCTBIO, IPOM3BOAUTENIBHOCTBIO M IIPOCTOTON ynpasiieHus. K takum
CTaHKaM, 00JIaIalOIIMMHU BBICOKOH TOYHOCTBIO U HAJEKHOCTBIO, OTHOCSTCS CTAaHKU (PUPMBI
MEP SPA (Mmanus).
Odunmansusiii npeacrasutens Gupmsl MEP B Ykpaunne 000 «IITII «TOP-2000»
2. /loneyx. MEP sgBnsercs MupPOBBIM JIMAEPOM B TPOU3BOACTBE CTAHJAPTHBIX U
CTHEeLUATU3UPOBAHHBIX JICHTOYHONMIBHBIX CTAHKOB. OTINYUTENbHOW 0COOCHHOCTHIO CTAaHKOB
MEP S.p.A sBisiercst - TOYHOCTb pe3a, HaJeKHOCTh, IPOU3BOUTEIHLHOCTh, SPrOHOMHUYHOCTb.
OTH BBICOKHE HKCILTYyaTaIl[MOHHBIE TIOKA3aTeIH JOCTUTHYTHI IyTEeM BHEIPEHUs COOCTBEHHBIX
"HOoy-xay" M TepeloBbIX MH)KEHEpHbIX pemieHwidl. Tosbko Ha ctankax MEP koHconb u
CTaHMHA BBIIIOJHEHBI M3 MATKOr0, KOBKOI'O 4YyryHa € IPOTMBOPE30HAHCHBIMHU pPa3pe3ami,
BCTPOCHHBIMH CHUCTEMaMH JMArHOCTUKA M KOHTPOJISA, MO3BOJSIOIIMMHU TacCUTh BUOpAIUHU U
TEM CaMbIM IIOBBILIATH PECYPC U COXPAHHOCTH ITHIL.
CraHku 000py/10BaHbL:

e  CucremMoi KOHTpOJIS pe3a;

e [ludpoBbIM 1aTINKOM YCUIIHS HATSKEHUS MOJIOTHA;

e  YCWIEHHBIMH HaINPaBJISIOUIUMH;

e  DBrICTpoAEHCTBYIONIMM YCTPONCTBOM ISl 32)KMMa U pa3KUMa 3ar0OTOBKH,

e KoMIeHcupyrommmu NpyKUHaMH, C PETYJINPYEMBIM HaTSKEHUEM;

e [lleTko# A OUNUCTKU IHIIBI OT CTPYXKKH;

e  Ewmkoctsio st COX;

e [lomaromuM CynmnopToM C poJIMKAMH.

[TpaBunbHBI BBHIOOP OOOPYAOBAaHMS, WHCTPYMEHTA, DPEXHUMOB pE3aHUS MO3BOJSIET
JNOOUTHCS  BBICOKOM  NMPOM3BOAMTENBHOCTH, TpeOyeMoro KadecTBa pe3a, HKOHOMHHU
MaTepHaJIbHBIX PECYPCOB M B KOHEYHOM UTOT'€ KOHKYPEHTOCIIOCOOHOCTH MPOU3BO/ICTBA.
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