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AHAJIN3 OCOBEHHOCTEM JOBOJIOYHBIX OIEPAIIMI ITPU OBPABOTKE
JETAJIENA TUTIA TEJI BPAIIEHUSA U3 TBEPABIX CILIABOB

Konapatenko A.E., Kanagarosa JLIL. (kag. MC u U, /lonHTY, 2. Joneyk, Yrpauna)

KadecTBO M AONTOBEYHOCTh W3/ENUIl, M3TOTOBJICHHBIX W3 TBEPIBIX CIUIABOB, 3aBUCAT
OT COCTOSIHUS UX MOBEpXHOCTEN. [Ipu 3TOM OKOHYATENbHBIE CBOMCTBA MOBEPXHOCTH SIBJISIOT-
Csl pe3y/bTaTOM CHJIOBOTO BO3JEHCTBUS Ha JeTajlb B MPOLIECCE €€ U3TOTOBICHUS U OCOOCHHO
Ha (PMHMILHBIX onepanusax. BakHol 3amaueil siBisieTcss BEIOOP M pa3paboTKa TaKUX CIIOCOOO0B
¢buHMITHON 00pabOTKU JAeTaneil, KOTopble Obl HApsy ¢ TOYHOCTHIO M LIEPOXOBATOCTHIO MO-
BEPXHOCTH 00eCHeUnBaIN pallMOHATIbHbIE (PU3UKO-MEXaHUYECKHE CBOWCTBA TOBEPXHOCTHOTO
ciost (BHJ M BETMYMHY OCTATOYHBIX HANPSDKEHH, OTHOCUTEIBHYIO OMOPHYIO UIMHY NMPOQu-
JIsI, OTCYTCTBHE TIPHXKOTOB U T.11.). IIpy 5TOM BO TJIaBy yriia CTaBHTCS 3a/1a4a CHUKECHUS ceOe-
CTOMMOCTH BBIITYCKaeMOM MPOIYKLIUHU MPU 00ECIIEYeHUH €€ BBICOKUX IKCIUTYaTallMOHHBIX Xa-
pakTepucTuk. [loaToMy Lenbio JaHHON pabOTHI SABISETCS aHAIM3 CYLIECTBYIOUIMX CIIOCOOOB
¢$uHUIIHON 00pabOTKa M3MIENNIl U3 TBEP/BIX CIUIABOB (Ha MPUMEpE IyaHCOHA MPOIIUBHOTO),
KOTOpbIE 00eCneunBaoT TpEOOBAHMS 110 TOUHOCTH M KaYeCTBY, a Takke 000CHOBaHUE BbIOOpa
panMoHaIbHOr0 croco0a (GUHHUITHON 00pabOTKU B YCIOBHUSX MEJIKOCEPUHHOIO MPOU3BOJICT-
Ba.

[Tyancon npommBHOM (puc. 1) siBiseTcs TenoM BpaleHus ¢ (PacOHHOM MOBEPXHOCTHIO U
NpPUMEHSETCS Uil POLIUBKY OTBEPCTUH B (uiibepax, MpeJHa3HAUYCHHBIX AJIS MPOTATHBAHUS
poBOJIOKH. MartepuanoM (uiIbepbl U MyaHCOHA MPOLIMBHOTO sIBIsieTCs TBepAbli crtaB BK6
I'OCT 3882-74, npounocts Ha u3rud koroporo o, =1550 Mlla ; TBeprocts — HRA 88,5.

[[TepoxoBaTOCTh OBEPXHOCTH 00PaOOTAaHHOTO OTBEPCTHUS HE JIOJDKHA MPEBHIINIATH 3HA-
yenusa Ra 0,63 Mxm.
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Puc. 1. IlyaHcoH npouuBHOI

TpeboBaHMs 1O TOYHOCTH W KAa4eCTBY JETANIM CIleayromue. Haubojiee TOYHbIM THaMET-
paibHBIM pa3zmepoM sBisieTcs J12h8; nanbosee kayecTBEHHAs TOBEPXHOCTH 0 YPOBHIO Iiie-
poxoBartocTu Jo/kHa ObITh He 6osiee Ra 0,12 mMxwm.

3aroToBKy a1 00pabaThIiBaeMOM JETaaM MOJy4aroT METOJOM IOPOIIKOBOM MeTayuryp-
run. TexHonornyeckuil mpouecc 06pabOTKH 3arOTOBKH BKIIIOYAET ONEpAIlUy HITU(POBAHUS U
nanbHene GUHUIIHON 00pabOTKU ISl AOCTHIKEHHSI KOHEUHOTO 3HAYEHUs IIEPOXOBATOCTH
dbopmupyemoii moBepxnoct Ra 0,12 mxm.

B xauectBe (puHUIIHON 00pabOTKM MOTYT OBITH HCIIOJIB30BaHbI CIEAYIOIIUE CIIOCOOBI:
TOHKOE alMasHoe HUIdoBaHue; CyNepHHUIINPOBAHKE, MOJUPOBaHKHE (MOJMPOBAHHE ajl-
Ma3HBIMHU JICHTAMHU Ha TKAHEBOM U KaydyyKOCOJep Kalllell OCHOBaX; MOJIMPOBAHUE HIIACTUYHbI-
MU KpyraMu); MarHuTHo-abpasuBHoe nonupoanue (MAII).
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ITo BuIy pexyliero MHCTPyMEHTA Mpe/ICTaBICHHbIE CIIOCOOBI MOYKHO pa3/ieNuTh Ha ad-
pasMBHYIO 00pabOTKYy KECTKO-CBSI3aHHBIM abpa3uBoM (TOHKOE aiiMaszHoe NUIHdoBaHHE, CY-
nepUHUIINPOBAHKE, TTOJUPOBAHUE) U TIOABHKHO-CKOOPIMHUPOBAHHBIM 3€PHOM, K KOTOPO-
My, B 4acTHOCTH, oTHocuTcst MAIT [1].

B nepBomM citryuae aOpa3uBHbBIE 3epHA HEMOABMKHO 3aKPEIUISIOTCA B MEXaHUYECKOM CBSI3-
K€ ¥ 00pa3yroT Kpyr, Opycok miu THOKyIo abpa3uBHYIO JIeHTY. [Iporecc pe3anus ocymiecTs-
JSIeTCs IPU COOOILICHNH €TAIN U MHCTPYMEHTY OTHOCUTENBHBIX IBHKCHUH.

B cnyuae MAII B pabouyto 30HYy, B KOTOPOW HAaBOAWUTCS MOCTOSTHHOE MAarHUTHOE II0JIE,
MOJIy4eHHOE OT MOCTOSTHHOT'O 3JIEKTPOMArHUTA WM MyTEM BBINPSMIICHUS IEPEMEHHOTO TOKa,
MOMENIA0T 00pabaThIiBaeMyto J€Talb U MOPOLIOK, 00JaJal0INi MATHUTHBIMUA U a0pa3HBHBI-
MU cBoiicTBamH. Jletanu cooOmiaeTcs IBUKEHHE BpallleHHs. DHEPrusi MarHUTHOTO IOJS
3]IECh BBICTYIIAET B POJIM CBS3KH, HE TOJILKO YAEP KUBAIOLIECH 3epHa MOpoIIKa B paboyeii 30He,
HO M 3aCTaBJIAIONICH MX COBEpILIATh MPOLECC pe3aHHs. 3aroHAIOUMA pabouyio 30HYy MOpo-
IIOK MEPEMEIIaeTCs] MArHUTHBIM IIOJIEM OTHOCHUTEIBHO MOBEPXHOCTU JETAId U PABHOMEPHO
nprxumaercs K Heil. [lpu cooOmenun neranu ABMKEHHS BpalleHHus B paboueil 30He Mpouc-
XOJAT cpe3aHHe 3alaHHOTO MPUITYCKa Ha 00pabOTKy U reHepals NOBEpXHOCTU 03 NCKaxke-
HUS HCXOJTHOH ee popMeI [2].

B Hacrosiee Bpemsi Hanbosblee pacipocTpaHeHne uMmeer abpasuBHas oOpaboTka u3-
JIeNuil CBsI3aHHBIM 3€pHOM a0pa3MBHOTO MOPOIIKA, 00ECIeunBaroias BHICOKYIO POU3BO/IU-
TEJBHOCTh U T€OMETPUYECKYIO TOUHOCTb JIeTalli, BHICOKYIO YHCTOTY MOBEepXHOCTH. [Ipu 3TOM
palMOHANBHBIN BBHIOOP XapaKTEPHCTHUKU aOpa3WBHOIO MHCTPYMEHTA (3€pHHCTOCTH, CBSI3KH,
KOHIIEHTpAIIMH), PEKUMOB 00paOOTKH M crOCOOOB MOAICPKAHHS €r0 PeXYIIeld CocoOHOCTH
JTaeT BO3MOXKHOCTb W3MEHSATH INpoliecC NUIM(OBAaHMS B HalpaBIeHUH OT rpydboro k Ooiee
TOHKOMY. OCHOBHBIM HEJIOCTaTKOM a0pa3uBHOI 00pabOTKH 3aKpeIICHHbIM a0pa3uBOM SIBIIS-
€TCsl HETIOJIHOE MCTIOJIb30BaHHE PEXYIIUX CBOWCTB aOpa3uMBHBIX 3€pPEH M3-3a UX CTAOMIILHOTO
MIOJIOKEHHMSI, KOTOPOE ABJISIETCS CIIy4ailHBIM M HE BCET/1a PAllMOHAIbHBIM.

Kpome ckazanHoro Bblle, npu abpasuBHONW 00paboTKe CBSA3aHHBIM 36pHOM HaOJIOaeT-
cst cinenyromiee [1]:

1. HesnauurenbHoe BBICTyNIaHHE 3€peH aOpa3uBa U3 CBS3YIOLIETO BELIECTBA, BBI3bI-
BaloOlllee MHTEHCHUBHOE TPEHUE CBA3KU O MaTepuall IeTallid B mpoliecce 00paboTKH U Crocoo-
CTBYIOIIIEE BOSHUKHOBEHHMIO BBICOKOW YCTAHOBMBILIGICS TeMIlepaTypsl B 30HE HUIM(OBaHMUA,
KOTOpasi MOXKET BBI3BIBaTh CTPYKTYPHBIC MPEBPAIIECHUS B MOBEPXHOCTHBIX CJIOSX MaTephalia
neranu. 2. JluHamuueckoe BO3AeHCTBHE aOpa3MBHBIX 3€peH Ha 0OpalbaThIBaeMylO MOBEpPX-
HOCTb, BBI3BAHHOE MTEPUOANYECKUM BBIXOJIOM 3€pHA U3 KOHTAKTa C JAETANbIO U Pa3HOBBICOKUM
pacroyio’)keHreM 3epeH abpas3uBa B CBS3Ke, IPUBOAUT K MOSIBICHUIO BCIUIECKOB TEMIIEPATYPHI
B JIOKaJIbHBIX 30HAX pE3aHMsl, BOSHUKHOBEHHIO ITPUIKOTOB, CHIKEHUIO (PHU3UKO-MEXaHUUECKUX
nokaszaresieil kadectBa M ApyruM JedexraMm. 3. 3acaluBaHUe aOpa3UBHOTO WHCTPYMEHTa B
CJIC/ICTBUU HUBEIMPOBAHUS 00beMa Mop, HEOOXOAUMBIX [l cOOpa U MOCIETYIOUIEro yaae-
HUS U3 30HBI PE3aHUs CTPY)KKU JUCIEprUpoBaHHOro Marepuana. 4. Heo6xomumocTs nepuo-
JIMYECKOM MpaBKU aOpa3sMBHOIO MHCTpyMEHTA. 5. MIHTEHCHBHBIM pacxo]l anMaszoB MpH HC-
N0JIb30BAaHHMHM aJIMa3HBIX JICHT HAa TKAaHEBOH OCHOBE [2].

B nocnenHue roipl MUPOKO UCCIEAYETCS U MOJy4yaeT MPAaKTUYECKOe NPUMEHEHHE CIO-
co0 MAII ITockonbKy CBSI3KOH B yKa3aHHOM crioco0e abpa3uBHONM 00pabOTKH CITyKHUT SHEp-
I'Msl MATHUTHOTO TIOJISI 3JIEKTPOMAarHuTa, MOSIBISETCS BO3MOKHOCTh CYILIECTBEHHBIM 00pa3oM
U3MEHUTD yCIOBUS NUTU(OBAHUS.

Ocobennoctsimu cniocoda MAII sBasrores [1]: HenpepbIBHBI KOHTaKT abpa3uBa C MO-
BEPXHOCTBIO M3JIENIUS, YTO CHUXKAET LIMKIMYECKHE HArpy3KH Ha CHCTEMY CTAHOK — MPHCIO-
coonenne — nerans (CITMJL) u criocoOCTBYET yTyqIIeHUIO TOYHOCTH TEOMETPHIECKUX pa3Me-
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poB U (opMbl 00pabaThIBaEMON MMOBEPXHOCTH; OTCYTCTBHE JKECTKOTO KPEIJIeHUsI abpa3uBHO-
r'0 3epHa B CBS3KE, CIIOCOOCTBYIONIEE PAIIHOHAIBHOMY IEPEMELICHUIO PEXKYIIETO HHCTPYMEH-
Ta (peppoMarHuTHO-aOpPa3MBHOTO MOPOIIIKA) OTHOCUTEIBHO CIIOXKHOM (Urypbl 00padaThIBac-
MOW HOBEPXHOCTH U YCTPAHSIOIIEE BEPOSITHOCTH MOSBJICHUS B 30HE PE3aHMS] KPUTHUECKHX
JaBJICHUM W TemIeparyp, YBEJIMUYHMBAIOIEe CTOMKOCTh 3epHa W TOBbIIIAiOmEe (U3UKO-
MEXaHMUYECKHE TOKa3aTeIl KaueCcTBa MOBEPXHOCTHOTO CIIOSI MaTepUaa U3/e1s; OTCYTCTBHE
TPEHHUsI CBA3KH O MOBEPXHOCTh M3JENHs, CYIIECTBEHHBIM 00pa3oM CHI)KAIOIIEe YCTaHOBUB-
HIYIOCSl TeMIepaTypy abpa3suBHONW 00pabOTKH; BO3MOXKHOCTh pe3aHMs Bcerjga Haubosee ocT-
poli KpoMmKo# aOpasuBHOrO 3epHa (IpU ATOM OTHANACT HEOOXOJMMOCTh NEPHOANYECKON
npaBKy a0pa3MBHOTO MHCTPYMEHTA); IPOHUKHOBEHHE CTPYKKH JTUCIIEPTHPOBAHHOTO METalIa
MEX]ly aOpa3uBHBIMU 3e€pHAMH, YCTPAHSIOIIEEe BEPOSITHOCTD 3aCaIMBaHUsl a0pa3uBHOTO MHCT-
PYMEHTa ¥ MCKIIIOYaloIIee Mpolecc MpupadoTKu (MpeKpalieHne pe3anus), 00ecneyrBaronee
CHSTHE MaTepualia Ha MPOTSHKEHHH BCErO MepHoja 00padOTKH; MOBbIICHHE (B CPAaBHEHUH C
00paboTKO# KPyromM, OpyCKOM, JICHTO¥) KOHTAKTHOM MPOYHOCTH ¥ U3HOCOCTOMKOCTH JCTANIN
B 2 — 3 pa3a M yBeJIMUCHUE 3HAYCHUN Mpejenaa NPOYHOCTH IPU U3rube U yAapHOH BSI3KOCTH
Ha 13 — 15% [3]; BO3MOXXHOCTh YIPOYHEHHUSI MOBEPXHOCTHOTO CJIOS MaTepHajia W3Jeius,
IpoOJIeHHE IEMEHTOB KPUCTAJUIMYECKHUX PEIIETOK ¢ 00pa30BaHUEM BBICOKOIUCIIEPCHBIX (ha3
Y CHMJKEHHE OCTATOYHBIX PACTATMBAIOLIMX HANPSDKEHUH C TIEPEBOJIOM X B CKMMAIOIINE; T10-
BBIIICHHE B HECKOJBKO pa3 MPOU3BOIUTEIHHOCTH O0OpabOTKH MO CpaBHEHUIO C 00pabOTKON
3aKpeIICHHBIM a0pa3uBOM; YBEIMYEHHUE OTHOCUTEILHONW OMOPHOW JTMHBI MPO(UIIS MOBEpX-
HocTU 710 75 — 85%. Taxxke ans peanuzanuu nporecca MAII nosiBisieTcst BO3MOKHOCTh MO-
JIepHU3AIMHM UMEIOIIETocs Ha MpeInpUsTHU O0O0OpYHOBaHMs IyTeM YCTAaHOBKH Ha 0a30BbIX
cTaHKax (TOKapHbIX, Pppe3epHbIX) npucnocodnennit mist MAIL.

[Tpoananu3upoBaB ocoOeHHOCTH (UHHUIIHON abpa3uBHOM 00paboTku neranu «IlyaHcon
MPOIIKMBHOI» CIIOCOOaMH C JKECTKO-CBSA3aHHBIM U MO/IBUYKHO-CKOOPIMHUPOBAHHBIM 3€PHOM, B
yacTHOcTH MAII, MOXHO MPUHTH K BBIBOJY, UTO MPOLECCY MITU(POBAHUS CBA3aHHBIM abpa3u-
BOM IIPUCYILIH crenuduueckre 0cOOEHHOCTH, OrpaHHMYUBAIOIINE €r0 MCIIOJIb30BaHUE B Kaue-
cTBe (PMHMIIHONW 00pabOTKH JieTajeil U3 TBEpAbIX CIUIAaBOB. DTO OTpaHUUYCHHE MPEX]IE BCErO
OTHOCUTCSI K (OpMHUpPYEMBIM B Ipolecce HuimpoBaHus (PU3NKO-MEXaHWYECKUM CBOICTBaM
MOBEPXHOCTHOTO CJIOSl, KOTOPbIE SIBIAIOTCSA HE AOCTATOUYHBIMU Ul 0OecreueHHsl ONTHMalb-
HBIX 3KCIUTyaTallUOHHBIX CBOMCTB aeraneil. Criocod MAII uznenuii U3 TBepAbIX CIUIaBOB, UC-
X0/ U3 OIMCAHHBIX BbIIIE OCOOCHHOCTEH, YIydIIaeT PU3NKO-MEXaHUUECKHE XapaKTepUCTH-
KH MOBEPXHOCTHOTO CJIOSl MO0 CPaBHEHUIO C (PMHUIIHON 00pabOTKON KEeCTKO-CBSI3aHHBIM a0-
pPa3suBOM IPHU MOBBILIEHUU MPOU3BOJIUTENBHOCTH U CHH)KEHHM CE0ECTOMMOCTH 00pabOTKH.
CHmxeHue ce0eCTOMMOCTH MPOMCXOUT B OCHOBHOM 3a CYET TOTO, YTO MPU JaHHOM crocobe
OTIajaeT He0OXOUMMOCTh B M3TOTOBJICHUU BBICOKOTOUHBIX (DACOHHBIX aOpa3UBHBIX UHCTPY-
MEHTOB, TPEeOYIOUIMX MEPUOANYECKON MpaBKH, a npucrnocodsnenus ans MAII moxHO ycTa-
HaBJIMBAaTh Ha 0A30BBIX CTaHKAX, MMEIOMIMXCS Ha npeanpustiu [4]. Oxnako, 1us 6onee moa-
poGHoro ananu3a 3p¢GeKTUBHOCTH BHeApeHus nporecca MAII B menkocepuiiHoe npou3Boa-
CTBO II0 CPaBHEHHUIO C HCIOJIb30BAaHHEM JAPYrMX BUAOB (PMHHUIIHONH 00paboTKH, Tpedyercs
IPOBE/IEHUE COOTBETCTBYIOIMX YKOHOMUYECKUX PACUETOB.
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