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HocnimxeHo AedopMOBaHUH CTaH 3arOTOBKH IPH MONCPEIHOMY 3rHHI 3 BUKOPHCTAHHIM MCTOAY Ki-
HIICBUX €JIEMEHTIB. BusaBieH1 yorupu XapaKTepm CTaAli 3ruHy, WO CBIAYAT PO HECTALIOHAPHICTb IPOLECY
THYTTs. BCTaHOBIICHO, 1110 HAHOLIBIN KEPIBHUIH TCXHOMOMTYHUX (AKTOP, 3 TOUKU 30y 3MCHUICHH Acopma-
wii, € mieue ;[e(bopMaum Pesynprati MOAETIOBAaHHS METOAOM KIHLICBUX CIEMECHTIB MEPEBIPSUTH AOCTIIKCH-
HSIM TPBOX TOUYKOBOT'O 3THHY IIHPOKOI 3arOTOBKH.

Kirouosi ciioBa: aeopMoBaHuii cTaH, METO KIHLICBUX CICMEHTIB, HONCPSYHHUHA 3THH, KPHUBa TCUii.

Researched of deformation of the workpiece during bending using the finite element method. De-
tected four characteristics under bending, indicating unsteadiness bending process. Found that most leading
technological factor, in terms of reducing the strain is shoulder strain. Simulation results finite element study
tested three point bending broad piece.

Keywords: deformed state, finite element method, transverse bending, flow curve.
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AHAJIN3 MCXOJHOHN IMIEPOXOBATOCTH PABOYEW NHOBEPXHOCTH
NHCTPYMEHTA ITPH YIHPOYHEHUHU BAHAJUEM C NCHOJBbB30OBAHU-
EM METOJA SJIEKTPOUCKPOBOI'O JIETUPOBAHUSA

B pe3yabTaTe O6pa6OTKI/I OKCICPUMCHTAIBHBIX JAHHBIX IO OMPCACICHUIO KAUCCTBA MOBCPXHOCTHBIX CJIOCB
cranu Y8A, YIPOYHCHHOH 3JICKTPOMCKPOBBIM JICTHPOBAHUCM, MOJYYCHBI 3aBHCUMOCTH MEXAHUYCCKHUX
CBOWCTB YIIPOYHECHHOH MOBEPXHOCTH, TYOHHBL, CIIOS OT UCXOJHOH MIEPOXOBATOCTH MOBCPXHOCTH IO HAHE-
cerus mokpeiTus. [Ipu npoBeaeHHN MOAETHPOBAHUSA HAMPSKEHHO - A¢()OPMUPOBAHHOTO COCTOSHUS pabo-
YUX KPOMOK pasacIUuTC/IbHBIX MTAMIIOB MCTOAOM KOHCYHBIX 3JICMCHTOB ITOJTYYCHBI 3aBUCUMOCTU HAIIPAXKC-
HI/II\/'I, BOSHHUKAOMMWX Ha MOBCPXHOCTU PCKYIIUX KPOMOK PA3ACIUTC/IPHBIX IMTAMIIOB ITPU paanquﬁ ucxona-
HOH IEPOXOBATOCTH.

KiroueBble cji0Ba: 1IEPOXOBATOCTh MOBCPXHOCTH, HAMPDKCHHO-AC)OPMHUPOBAHHOE COCTOSHHC,
MHKPOTBEPAOCTh, MOAYIb HOPMAIBHOH YIIPYTOCTH, VIIPOUHCHHUE 3JICKTPOUCKPOBBIM JTCTHPOBAHUEM, ITyOH-
HAa CJIo4.

BBeaenue. JlocTrkeHUE BRICOKOM MPOYHOCTH U U3HOCOCTOMKOCTH MOBEPXHOCTH pa-
00YMX JIeTajeH MTaMIOB B OOJIBINON CTETIEHH 3aBUCUT OT UCXOJHBIX CBOUCTB MTOBEPXHOCT-
HBIX CJI0€B, CPOPMUPOBAHHBIX TIPH MX U3TOTOBJICHUH C TIOMOIIBIO YIIPOYHSIONINX TEXHOJIO-
TUM, B YACTHOCTH METOAAMH 3JIEKTPOUCKPOBOTO JIETHPOBAHUA.

OnauM 13 PakTOPOB, ONMPEAETSIOMUX CTOWKOCTh HHCTPYMEHTA, TPUHITO CUHTATH B
MEPBYIO OYEPEIH MUKPOTBEPAOCTh YIIPOUYHEHHON MOBEPXHOCTH, KOTOPAsA HEMOCPEIACTBEHHO
3aBUCUT OT MUKPOCTPYKTYpHI cios. Kpome Toro, B mpoLecce 3KCITyaTalMH CYIIECTBEHHOE
BIIMSTHUE HA MPOLECCHI U3HAIMMBAHUA OKA3bIBAECT U HIEPOXOBATOCTh MOTYUYEHHOW MOBEPXHO-
cTH (0COOEHHO Ha MEPBBIX 3TAIMAX MPUPAOOTKH HHCTPYMEHTA). OOMIENPUHATHIM CUHUTAETCS
TOT (paKkT, 4TO IMEPOXOBATOCTh OOPAOOTAHHOW TOBEPXHOCTH MO/UKHA OBITh KaK MOKHO
menbine [1, 2 u ap.]. OgHako B padorax [3, 4] aBTOpaMHu paccCMaTPHUBAETCS BOTPOC O CIIe-
OUATBHOM CO3JaHWUHW OTPEJIETIEHHOW MIEPOXOBATOCTH (TIPU HAHECEHUH PUCOK C OTPEICIICH-
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HBIMH pPa3MepaMy W HaNpPaBICHHEM Ha PadOdYyi0 MOBEPXHOCTh MHCTPYMEHTA - MyaHCOHA),
YTO MPUBOAMT K TIOBBIIEHHIO CTOWKOCTH.

Copep:xanue padotsl. [Ipu npoBeseHnu padbOT MO YIIPOYHEHUIO TTOBEPXHOCTH CTa-
1 Y8A METOOM 3JIEKTPOUCKPOBOTO JIETHPOBAHUS BaHATUEM HA ce0si 0OpaTHUII BHUMAaHHE
TOT (haKT, YTO TPH AOCTATOUHO HU3KUX 3HAYCHHUIX UCXOJHOM IMEPOXOBATOCTH TTOBEPXHOCTH
Matepuana nepea oopaboTkoi KOHEYHas [MIEPOXOBATOCTh MOJIy4aeTCsl BBICOKOM. 3areM 1o me-
P€ YBECIHUYCHHUA HCXOI[HOP'I MEPOXOBATOCTHU KOHCYHAA MEPOXOBATOCTb CHUXKACTCA 0 3HAYEHUH
4,5- 5,0 MKM, a 3aTe€M CHOBA MPOUCXOIUT €€ yBenuuenue (puc. 1).

3aBUCUMOCTD LLIEPOXOBATOCTH YNPOYHEHHOH NOBEPXHOCTH OT
WCXOAHOM LIEPOXOBATOCTH

——Prn
——MonuHomnansHbii (Prat)

\/ \/ v = 0,0583:2 - 0,4836x + 6,1893
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Puc 1. - 3aBUCUMOCTD 1I€POXOBATOCTH YIIPOYHEHHON NOBEPXHOCTH OT UCXOAHOM 1IEPOXOBATOCTH

310 MOXKET 0aTh CBA3aHO C TEM, YTO MPH BBICOKOW MCXOJHOM IMEPOXOBATOCTH TPO-

HCXOJUT 3aII0JIHEHUE HEPOBHOCTEN PacIIaBIEHHBIM MaTEPUAIOM aHoJa. B cBoro ouepenp

© 0. A. Kosaneuko, I1. B., boposuxk, 2012
Ha TJIAJKOW TOBEPXHOCTH TPH 3JIEKTPOUCKPOBOM JIETHPOBAHUH OOPA3yIOTCS HEPOBHOCTH,
BBI3BAHHBIE PACIUIABICHUEM W KPUCTAJUIM3ALMEN MaTepUaia aHOJAa, YTO NMPUBOAMT K YXY/-
MIEHUIO KAYECTBA MOBEPXHOCTH [5].

Takum 00pa3zoM, MOKHO TIPEIITONOKUTh, YTO TPU TOIYUCHHH CIIOEB C PAa3NHIHON
HIEPOXOBATOCTHIO TTOBEPXHOCTH, PA3NTHMIHBIMH MOTYT OBITh CTPYKTYPHBIE U MEXaHUYECCKHE
XapaKTEPUCTUKH YIIPOUYHEHHOH TMOBEPXHOCTH, KOTOPHIE BIUAIOT Ha ()OPMUPOBAHUE HATIPSI-
xeHHo—nedopmupoBanHoro coctosausa (HIIC) paboyelt moBepXHOCTH HHCTPYMEHTA B TIPO-
LIECCE BBIIOJHEHUS PA3ACTUTENBHBIX ONEpanuil.

Lenpro maHHON PaOOTHI ABJIAETCSA UCCIIEAOBAHNE BIUSHHUA HCXOIHON MIEPOXOBATOCTH
MaTepuana, yrnpoyHsAEMOro BaHAJAHEM METOJOM >3JIEKTPOMCKPOBOIO JIETUPOBAHMA HA Ha-
MPSKEHHO-1e(OPMHUPOBAHHOE COCTOSTHHUE MHCTPYMEHTA B TPOIIECCE SKCIDIyaTAIlH C y4e-
TOM (POPMHUPOBAHUSA TTOBEPXHOCTHOTO CIIOSI M €70 MEXaHHYECKUX XapPaKTEPUCTHK.

Jlnd nocTH:KeHMA yKa3aHHOM uenu npousBojunachk oueHka HJIC uHcTpyMeHTa, ¢
HAHECCHHBIM YTIPOYHSAIOIIAM TIOKPHITHEM Ha 0a3e MOJEIMPOBAHHMA METOJOM KOHEYHBIX
31eMeHTOB. /[ mpoBeneHUs TaKOW OLIEHKH ObIIa pa3padoTaHa KOHEYHO—3JIEMEHTHAs Ma-
TEMAaTHYECKass MOJENb C HCTONB30BAHMEM IMPOTPAMMHOTO KoMIutekca Abaqus, ommcaHue
KOTOPOM TIPHUBEJIEHO B padoTax [6, 7].

[Tpu ouenke HAC pabounx moBepXHOCTEH MyaHCOHA M MATPHUIBI BO BHUMAHUE TTPH-
HUMAJIUCh:

- UCXO/IHAs U KOHEYHAsl IIEPOXOBATOCTh YIIPOUHEHHOM NTOBEPXHOCTH;

- MHKPOTBEPJOCTH MOBEPXHOCTHOTO CJIOSA M, €€ pachpeiciicHHe MO BCeH TTyOWHe
Cclos;

- BETUYMHBI YYACTKOB YIPOYHEHHOTO CJIOS — HETPABSMICHCS «OEII0iD) 30HBI, 30HBI C
BBICOKOM TBEPAOCTHIO M MOAYJIEM YIIPYTOCTH U MEPEXOTHOM 30HBI.

[To pesymbraTaMm TPOBOAUBIINXCS PaHee WCCemIOBAHUU [5, 8] OBLIO yCTaHOBIIEHO,
YTO BEIMYMHA MHUKPOTBEPAOCTH I Pa3HbIX 3HAYEHUU IIEPOXOBATOCTU CYIIECTBEHHO OT-
AWYaeTcs ApyT OT Apyra (PUCYHOK 2) M WUMEET MAaKCHMAJbHBIE 3HAYEHHUS TPH HCXOTHOM
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mepoxosaroctu — 0,7 — 0,95 Mxm. M3MeHEHHE MUKPOTBEPAOCTH B 3TOM CIIy4ae MOKET
OBITH CBA3aHO C KAYECTBOM IMOJYUYEHHOTO YIPOYHEHHOTO CJI0S — €T0 CIIOIIHOCTBIO, CTPYK-
TYPOH, MOPUCTOCTHIO.

3aBUCUMMOCTb MUKpPOTBEpPAOCTU OT MCXOHHOﬁ
wepoxoBaToCcTH
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Puc 2. - 3aBHCMMOCTD MUKPOTBEPAOCTH OT UCXOIHOM MIEPOXOBATOCTH 00padaThIBa€MO OBEPXHOCTH

Ha npouecc u3HammBanusi OKa3blBaeT BIUSHHE HE TOJBKO padoyas MOBEPXHOCThb YII-
POUYHEHHOI'0 MHCTPYMEHTA, HO U BECh YNIPOYHEHHBIN CJIOW B LIEJIOM, KOTOPbIM MOKHO YCJIOBHO
pasdUTh Ha TPHU ydacTka, nepeurcieHHbie Bbile. CTPYKTypa, CBOMCTBA U POJib KAXKIOTO H3
aTux y4actkoB B cozaanuu HJIC paznuunel. Tak, Hanpumep, «Oenblil» HETPaBAIIUNCS y4acTOK
oOnanaeT MakCHUMaJbHOM TBEPAOCTHIO M €ro (PYHKLUHMs 3al[UTHTh PadOUYyI0 MOBEPXHOCTb OT
U3HOCA Ha MEePBOM dTane NpupaboTKU. Y4acTOK ¢ BBICOKOM TBEPAOCTHIO U MOJYJIEM YIPYTOCTH
3aMmeJUIseT U3HOC Ha BTOPOM CTauu — CTaIuM 3aMeUIeHHOro u3Hoca. [l Bcex y4acTkoB yII-
POYHEHHOT'O CJIOS MOXHO IMPOCIIEIUTh HEKOTOpBIE 3akoHOMepHOCcTH. C OAHOW CTOPOHBI, MPHU
ucxoaHou mepoxosaroct 0,7 — 0,95 MKM BEIMYMHBI YHAaCTKOB C BBICOKOM TBEPIAOCTBIO U He-
TPaBSIIMXCA YYaCTKOB MEHbIIE, YeM IMPHU IPYrux mepoxoBarocTsax. OmHako sl yKa3aHHOU
IIEPOXOBATOCTU OOJIbIIIE MPOLEHT MEePEXOAHON 30HBbI, B KOTOPOW B MPOLECCE SKCITyaTaluu
MPOUCXOANUT YAaCTUUHOE IlepepacnpeneseHue HapsHKEHUH, YTO MOJI0KUTENIbHO CKa3bIBAeTCs Ha
HU3HOCOCTONKOCTH Marepuasa (puc. 3).

3aBUCUMOCTb My6GuHBbI 6enoro cnos ot 3aBMCUMOCTb MYGUHLI CNOA C BEICOKUM
MCXOAHOM WepoXoBaToCTH MOAYreM YNPYrocTH oT LepoXoBaToCTH
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3aBUCUMOCTL NEepeXOAHON 30HbI OT UCXOAHOW
IWEepPOXOBaTOCTH
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Puc 3 - 3aBucuMOCTb BETMUUHBI PA3JIMYHBIX 30H YIIPOUHEHHON MOBEPXHOCTU
OT UCXOTHOW IIEPOXOBATOCTU 00OpadaThIBAEMOTO MaTepHaa
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[Tepeuncrennsbie Bbilie (GakTopel B KOHEYHOM HUTOre okasbiBatoT Biusuue Ha HJC mo-
BEPXHOCTHBIX CJIO€B padOYUX KPOMOK MyaHCOHA W MaTPHULBI MPU BBHIMOJIHEHHH Pa3AeIUTENb-
HBIX OINepalyui JUCTOBOM IITAMIIOBKH.

Jns ouenku HJC paboueii mOBepXHOCTH pa3aeNMUTENbHbIX HHCTPYMEHTOB (IyaHCOHA U
MaTpPHILIbl) B Pa3IMYHBIX YCIOBUAX UCIOIb30BATIN MOKA3ATENb HAMPSKEHHOTO COCTOSHUS

O
kg =—
Or
>
rne 91 — sKkBUBATIEHTHOE HANpsDKEHKE 1o Musecy;

9T — npenen TexydecTn Marepuaia (ympOYHEHHON MOBEPXHOCTH).
3HaueHus mpenena TEeKy4eCcTH YMPOYHEHHOW pabodeil MOBEPXHOCTH, COCTOSILIEH IMpe-
UMYIIECTBEHHO U3 KapOWIOB U HUTPUIOB BaHAIMs U jKeJie3a, a TaK)Ke TBEPAOro pacTBOpa BaHa-
TTUS B JKEJI€3€ MPUHATHI MPOYHOCTHBIE XapaKTEPHUCTUKHU TBEPABIX crutaBoB Tumna TK [9].
Pesynbprarsl OLEHKH MEXAaHUYECKUX CBOWMCTB YIIPOUYHEHHOTO CJIOS U BEJIMYHHBI [1OKa3a-
TeJIsl HAMPSYKEHHOTO COCTOSIHUS Ha pabovell MOBEPXHOCTH MHCTPYMEHTOB MO Pe3yJbTaTaM KO-
HEYHO—3JIEMEHTHOIO MOAETUPOBAHHUS MIPEACTABIICHbI B Ta0OHIe 1.

B urtore HanMeHbllMe 3HAUYEHUs MOKa3aTeNs HanpspkeHHOro cocrosinus (K, < 1) Ha mo-
BEPXHOCTH YIPOUYHEHHOTO CJIOS JUIsl MyaHCOHA COOTBETCTBYIOT UCXOOHOMU miepoxoBarocTu 0,66
- 0,9 MkMm (puc. 4a), 4TO XOPOILIO COTJIACYETCS ¢ BBICOKMMH 3HAYEHUSIMH MHKPOTBEPAOCTH U
MOJyJIsl HOPMAJIbHOM YIPYTOCTH MOBEPXHOCTHOTO CJIOS MMEHHO B YKa3aHHOM Juana3oHe Uc-
XOJIHOM LIEPOXOBATOCTH, & TAKXKE Pe3ysibTaTaMHi MeTaIOrpaduIecKkoro aHaausa.

3Ha4YeHHUs] MOKa3aresisl HANPSHKEHHOTO COCTOSHMSI HAa YIPOYHEHHOM MOBEPXHOCTH Mar-
puibl (puc. 40) HECKOJMBKO OTJIUYAIOTCS OT PE3YJIbTATOB, MOJIYYSHHBIX Ui yaHCOHA, YTO MO-
’eT OBbITh CBSI3aHO C PA3JIMYHBIMU YCIOBHSIMH HArpy>KEHHUsS MaTPHLbl U MyaHCOHA B MPOLIECCe
pa3zneneHus Marepuaia. B Toxe Bpems, cienyeT OTMETUTD, YTO B TOM K€ Juana3oHe UCXOIHON
IIEPOXOBATOCTH 3HAYEHUs1 K, B YIPOYHEHHOM CJIO€ MATPHULbl TaK:Ke OM3KH K MHHHUMAIbHBIM
3HAYEHHUSIM.

Tabnuna 1. — XapakTepucTHKH YIPOYHEHHON MOBEPXHOCTH MPH PA3IMYHON BETUUHHE
MCXOJHOM IIEpOXOBATOCTH
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s F5| B | £f© fg| g
0.1 5.1 0,012 | 0,034 0,09 1918 281 0,98 0,988
0,29 6 0,0072 | 0,011 0,05 2110 301 1.8 0,9
0,58 575 | 0,008 0,012 | 0,045 2320 315 1,88 1.8
0,66 57 | 00095 | 0011 0,04 1760 281 0,62 0,84
0,78 46 | 00062 | 0015 | 0,077 3019 411 0,8 0,952
0,87 52 | 00096 | 001 0,04 2320 316 0,66 0,84
0,93 4.7 0,01 0,016 | 0,065 2568 349 0,952 0,936
1.4 7.05 | 0,0081 | 0,015 0,05 2320 316 1,36 1,16
22 6,45 | 00145 | 0,034 0,08 1610 258 1.1 1,16
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MokasaTtenb HanpsmkKeHHOro COCToAHUA Npu paaanHoﬁ Mokasartensb HanpsmXkKeHHOro CoOCTOAHUA Npu pa:mwmoﬁ
MCXOﬂHOﬁ WwepoxoBaTOCTU NOBEPXHOCTH wepoxoBaToCcTHU MCXOﬂHOﬁ noBepxHOCTU
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Puc. 4 — 3HaueHus mokaszaTeliss HAaNPSPKEHHOTO COCTOSIHUS HA TIOBEPXHOCTH YIIPOYHEHHOTO CJIOs
nyaHcoHa (a) U MaTpuilsl (0) 1o pe3yapTaTaM MOJETUPOBAHHUS

TakuMm 00pa3oM, Ha OCHOBAaHUHM MOJYYEHHBIX PE3YJIbTATOB, MOXHO YTBEP)KIATh, 4TO
IpH MOATOTOBKE MOBEPXHOCTH K yrpouHeHuto BaHaauem metonoMm DWJI mist pabounx mosepx-
HOCTEH MyaHCOHA W MaTPHIIbI [IEIECO00Pa3sHO PEKOMEHI0BATh 00PabOTKy 10 3HAYEHHUH IIEpPO-
xoBaroctu B nuanaszone 0,7 — 0,9 MxMm.

BbiBoanbl.

1. ITo pesynbraram onenkn HJ/IC nHCTpyMEHTa, ¢ HAHECEHHBIM YIIPOUYHSIFOIIUAM TOKPBI-
THeM, Ha Oa3e MOAETHPOBAHHUS METOIOM KOHEUHBIX 3JIEMEHTOB, MUHUMAIbHbIC 3HAYEHHS MTOKa-
3arensi HanpsKeHHOro cocTosiHus (K, < 1) Ha MOBEPXHOCTH YIMPOUYHEHHOTO CJIOSI COOTBETCTBY-
10T UcxoaHoH mepoxoBaroctu 0,7 - 0,9 MkM, 4TO XOpOILIO COIIACYETCsl C IPYTHUMU XapaKTepu-
CTUKAaMH MOBEPXHOCTHOTO CJIOS UMEHHO B YKA3aHHOM JHAINA30HE UCXOAHOU IIEPOXOBATOCTH.

2. Takum 00pa3oM, HA OCHOBAHUU TOJYYSHHBIX PE3YJbTATOB, MOXKHO YTBEPKIAATh, YTO
IpH MOATOTOBKE MOBEPXHOCTH K yrpouHeHuto BaHaauem metonoMm DWJI mist pabounx mosepx-
HOCTEH MyaHCOHA W MaTPHIIbI [IEIECO00Pa3sHO PEKOMEHI0BATh 00PabOTKy 10 3HAYEHHUH IIEpPO-
xoBaroctu B nuanaszone 0,7 — 0,9 MxMm.

3. JlaHHOe uccieoBaHHE HE HECET 3aKOHYEHHBIM XapakTep, a MOXKET CIYyXuTb QyHaa-
MEHTOM JUIsl TIOCTIEIYIOIIUX HMCCIECNOBAHUM C LENBbIO ONTHUMH3AIMU IPoLEecca M0 KPUTEPHUSIM
CTOMKOCTH UHCTPYMEHTA U PACXOly SHEPTHH.

Cuucox autepatypsl: 1. Mamveoos 3.1, Tacues 3.4., Kaepamanoe H. K. BmusHrie HOBEPXHOCTHOT'O YIIPOU-
HEHHS Ha U3HOCOCTOHKOCTE Pa0OUMX AETANCH MTaMIIOB X0J0aHoro aedopmuposanus. - Ky3Heuno — mram-
noBouHOE mpou3BoAcTBo. 1980, Ne 4, ¢. 21 — 22. 2. Axcenoe JLb., Ilempoe B.M., Kyopauoe A.E. Tlosbiue-
HHE W3HOCOCTOHUKOCTH ITamios u3 cranu SXHM meronoMm anekTpouckposoro ieruposanusd. - Kyzneano —
mrraMnoBouHoe mpoussoacTso. 2011, Ne 2, ¢. 33 - 38. 3. Tumowenxo B. A. TloBbilieHHE H3HOCOCTOMKOCTH
paszenuTenbHBIX mTaMnoB. - Ky3aeuno — mramnoBounoe npou3soacteo. 2000, Ne 12, ¢. 22. 4. Tumowenxo
B.A., bpyxuc M.M. UccnenoBanne BIUSHUS WEPOXOBATOCTH MOBEPXHOCTH KOHTAKTHOU 30HBI Pa3lCIUTENb-
HBIX IITAMIIOB HA UX W3HOCOCTOUKOCTh. - BecTHuK MamuHocTpocHus. 1988, Ne 3, ¢. 44 — 47. 5, Kosanenxo
0. A. Hccnenosanue BIMSHUS UCXOAHOU IIEPOXOBATOCTH MHCTPYMEHTA, VIPOUHICMOTO 3IEKTPOUCKPOBEIM
JICTUPOBAHUEM HA U3HOCOCTOMKOCTD IITAMITOBOTO HHCTpYMEHTA. - COOpHUK Hay4HBIX TPYIOB JloHGacckoro
rOCyJapCTBEHHOTO TEXHHUUECKOTo yHuBepcutera. Amuesck, 2011, Ne 35, ¢. 228 — 234. 6. Jlyyenrxo B.A., Ko-
eanenxo O.A., bopoeux [1.B. AHann3 HanpsLKEHHOTO COCTOSHHS MOBEPXHOCTH Pa3IETHUTEIBHOTO HHCTPY-
MEHTa MOCNIE VIPOYHCHHUS BICKTPOHCKPOBBIM NerupoBaHHeM. - COOpHHK HaywHbIX Tpyaos «OGpaborka
marepuaioB gasiacauem». JJJIMA, Kpamaropek, 2011, Ne 1 (26), ¢. 227 — 231. 7. Jlhyyenro B A., Kosarenxo
O.A., bopoeuk I1.B. KOHUCHO — 3JICMEHTHOS MOACIUPOBAHUE PA3ACTUTCIBHBIX OMCPAIHI JTUCTOBOM IITAM-
noBku. - COopHuK HayuHbIX TPyAoB «QOpabdorka marcpuajioB aasnecHuem». JJIMA, Kpamaropck, 2011,
Ne3 (24), c. 15 - 19. 8. boposux II. B., Kosanrenxo O.A. OueHka MEXaHHICCKUX CBOMCTB YIPOUHCHHOTO
Cosl JUT UCCICIOBAHUS HAIPSKCHHO — JAc(hOPMUPOBAHHOTO COCTOSHHUS paboyei MOBEPXHOCTH Pa3iciiu-
TempHBIX ITamroB. - COOpHHK HaydHBIX TpyaoB «OOpabotka marepuanos aasncHuem». JJIMA, Kpama-
Topck, 2011, Ne 4 (29), ¢. 192 — 197. 9. Kugpghep P. Teepapie cinasel. - M. Metamnyprus, 1971, 388 c.

Haoiiiuna 0o peoronecii 25.10.12
216



ISSN 2079-5459. Bicnuk HTY «XIII». 2012. Ne 46 (952)

VK 621.73.06-52

AHAJIU3 UCXOAHOM HIEPOXOBATOCTH padoueil MOBEPXHOCTH MHCTPYMEHTAa NMPH yNPOU-
HEHUH BAHAJHEM C HCIMOJIb30BAHHEM METO0JAa JIEKTPOHCKPOBOro Jeruposanusi / Kosanenko
0. A., boposuk II. B. // Bectauk HTY «XITW». Cepust: HoBbi¢ pemicHus B COBPEMEHHBIX TCXHOIOTHSIX —
Xapsros: HTY «XITN».-2012.-Ne.46(952). - -C. 212-217. — Bibaiorpad.: 9 Ha3s.

B pesyabpTaTi 00poOKH CKCICPUMEHTATBHUX JAHUX M0 BU3HAUCHHIO SIKOCTI MOBEPXHECBHUX IIAPIB CTa-
mi Y8A, 3MILHEHOI €NEKTPOICKPOBUM JIETYBAHHSM, OTPHMAH] 3aJIC)KHOCTI MEXaHIYHUX BIACTUBOCTEH 3MiLl-
HEHOI MOBEPXHI, IMTHOWHM APy BiA MOYATKOBOI MIOPCTKOCTI MOBEPXHI A0 HaHeceHHs mokpurts. [Ipu npose-
JCHHI MOJCITIOBAHHS HAPYKEHO — 1eOPMOBAHOrO CTaHY POOOYMX KPOMOK PO3ALTIOBUX IITAMITIB METOAOM
KIHIICBUX €IIEMCHTIB OTPHUMAHI 3/ICKHOCT] HAMPYT, SIKI BHHUKAKOTh HA MOBEPXHI PIKYIHUX KPOMOK PO3ALIO-
BHX LITAMIIB PH Pi3HIA NOYATKOBIA MIOPCTKOCTI.

KitrouoBi cjioBa: moOpCTKiCTh MOBEPXHI, HANPYKEHO — A¢OPMOBAHHUI CTaH, MIKPOTBEPAICTh, MO-
IY7b HOPMAaIbHOI MPYKHOCTI, 3MILIHCHHS CJICKTPOICKPOBUM JCTYBAHHIM, TTTHOHHA APy .

As a result of experimental data processing for determination the quality of superficial layers for
steel grade Y8A hardened by the electric spark alloying, there were obtained the relations of mechanical
properties of the hardened surface, depths of layer depending on the initial roughness of surface up to over
coating. When modeling the stress-strain state of working edges of dividing stamps using the method of fi-
nite elements the stress relation curves are obtained which appear on the surface of cutting edges of dividing
stamps at different initial roughness.

Keywords: roughness of surface, tensely-deformed state, microhardness, module of normal resilien-
¢y, work-hardening electric spark alloying, depth of layer.
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HCCJIENOBAHUE TUHAMUKH BHBPAHHOHHQﬁ
OTAEJOYHO-3AYNCTHOU ! YITPOUHAIOIIEN OBPABOTKH
B «U»-OBPA3HOM PE3EPBYAPE

[IpuBeacH knacCHPUKAIMOHHBIA NEPEUCHb MPOMBIIIICHHO HCIONB3YEMBEIX PA3HOBUIAHOCTCH OTACIOYHO-
3a4HCTHOU M yrpouHsomend oopaborku. OnpenencHo HAMpaBlICHHE HHTCHCH(UKALMN mpoLecca BUOPoos-
paboTku. JlaHO OmMUcCaHUE SKCICPUMCHTAIBHBIX UCCICIOBAHUI TUHAMUKH Tporiecca B Kojieoromemes «Uy-
o0pa3HOM pe3epByape, HCOOXOAUMBIX AJIsI MPOSKTHPOBAHHS HOBBIX TEXHOIOTHI U 000PYIOBAHUSL.

KuaroueBnbie ciioBa: kiaccuuxaioHHbIN niepeucHs; BUOpooOpadorka; «U»-o0pasHeiii pe3epByap;
rPaHyIHPOBAHHAS CPEAA; JATYMK-ACTANb, JMHAMHUKA MPOLIECCa.

BoiBoa. CoBpeMeHHBIE BBICOKOIPOHU3BOIUTENBHBIE MPOLECCH (HOPMOOOpa3OBaHUs TIO-
3BOJISIFOT MPUOIU3UTE GOPMY M pa3Mephl 3aroTOBKH K opme u pasmepam neraid. [loaromy B
HACTOSIIIIEE BPEMS CYIIECTBEHHO CHHXKAETCS O0BEM JIE3BUMHOW 00pabOTKM U BO3paCTaeT POiib
OTIENOYHBIX MPOLECcCcOB. B cBsizu ¢ 3THUM, paspaboTka HOBBIX TEXHOJOTHH Ajisi PUHHUINHON 00-
pabOTKH SIBIISIETCS OJHOM M3 aKTyaJbHBIX 3a/1a4 MAIIMHOCTPOEHHUS U MPUOOPOCTPOEHHUSI.

IMocraBneHHas 3aaa4va UMEET HEMOCPEACTBEHHOE OTHOIIEHUE K TEXHOJIOTHU OTIEI0Y-
HO-3aYMCTHOM 00pabOTKH, B KOTOPOW A0/l PYYHOrO Tpyaa Haubosiee BbicOKas. BrimosgHeHue
OTIEJIOYHO-3aYMCTHBIX OMEPAlni ¢ 00ECIEeYeHHEM BBICOKHX XapPaKTEPUCTHK MIEPOXOBATOCTH
MIOBEPXHOCTH, YAAJCHHE 3ayCEHILIEB U CKPYIJIEHHE OCTPBIX KPOMOK Ha NETaJIsIX, CBSI3aHO C OIl-
penesieHHbIMU TEXHOJOTHYECKUMHU TpyaHocTsMu. lpu pyuHoit oOpaboTke HaOmrogaeTcst HU3-
Kasi TPOU3BOIUTENBHOCTh U HeCTaOUIbHOE KauecTBO. B ciyuae Mexanuueckou oOpabOTKH 3HA-
YUTEIHHO YCIOXKHSIETCS KOHCTPYKIHMSI HCIOJIb3YEMOTO HMHCTPYMEHTA, a TaKKe KHHEMAaTHKa
NpoIlecca, YTO HEraTHBHO BIIMSET HA CEOECTOMMOCTb M 3KOHOMHYECKYIO LENeCOO0pa3sHOCTD
oOpabotku. B coBpemenHOM MeTaiooOpadarbiBarOLEM MPOU3BOACTBE IHPOKO MPUMEHSFOTCS
W3BECTHBIE W BHOBb Pa3spaOOTaHHbBIE PA3HOBHIHOCTH OTIEIOYHO-3a4HCTHOM U YIIPOUHSIOIIEH
00paboTKH rpaHyIMpOBaHHOM paboueti cpenoi (tadm. 1) [1].
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