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FBenopycckuii nayuonanbHuill mexHuieckutl yHugepcumem

3HaveHne BRICOKOCKOPOCTHOM 00padotku (BCO),
U 0COOCHHO BBICOKOCKOPOCTHOTO (hpe3epoBaHus,
3HAYUTEILHO BO3POCIIO C TIOSBIICHUEM HOBOW TaM-
MbI KOHCTPYKIIMH CTAHKOB U MHCTpYyMeHTOB. [Ipu-
MEHEHHE TEXHOJOTMH BBICOKOCKOPOCTHOIO (Qpe-
3€pOBaHMS MPUBOIUT K TOBBIIICHUIO TPOU3BOIU-
TENBHOCTH TpH 00pabOTKE METalJIOB pe3aHueM
C OIIHOBPEMEHHBIM TIOBBLIIICHUEM TOYHOCTH M Ka-
YecTBa MOBEPXHOCTU JICTaled, YTO BaXKHO B IPO-
U3BOJACTBE Tmpecc-popM H APYrod TEXHOIOTH-
yeckoil ocHactku [1]. IloBwilieHME ™POU3BO-
JTUTEIHHOCTH JIOCTUTAETCSA 3a CYET IPUMCHEHUS
Oonee BBICOKMX CKOPOCTEH pe3aHusi, KOTOpHIE
B JIBA-TPU pasa MPEBBIMIAIOT OObIUHBIC (pHC. 1).
[Ipu HEOOMBLIMX CEYEHUSIX Cpe3a B JAHHOM JHa-
Ma30HE CKOPOCTEH OCHOBHAs Macca TEIIOTHl KOH-
LEHTPUPYETCsS B CTPYXKKe, HE ycleBas Iepexo-
JUTh B 3arOTOBKY, YTO TO3BOJSET MPOHU3BOIUTH
00paboTKy 3aKaJICHHBIX CTaJici, HE Omacasich OT-
MycKka MOBEPXHOCTHOro cioa. OTcroma clemyer
ocHoBHON mpuHuun BCO: manoe ceuenue cpesa,
CHHMaeMO€ C BBICOKOM CKOPOCTBIO pe3aHUs, BbI-
COKHE O0OpOTHI IIMUHJCIS M BBICOKAsT MHHYTHas
nonayva (puc. 2).

Cuuna pe3anus

CKOpoCTb pe3aHus

Puc. 1. 3aBUCUMOCTD CHIJI pe3aHHs OT CKOPOCTH PE3aHUs
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Tonkoe ceueHre Ccpesa

Puc. 2. TTapameTpsl pe3aHust A1 BEICOKOCKOPOCTHOH
00paboTKH

[MocranoBka 3agauu. MeTos BEICOKOCKOPOCT-
HOro (ppesepoBaHusi TpeOyeT HUCHOIb30BAHUS
CAM-cucrem (Computer Aided Manufacturing —
CHCTeMa aBTOMATH3WPOBAHHOI'O YIIPABJICHUS IPO-
M3BOJICTBEHHBIM 00OPY/I0BaHHEM), 00ECIIEUNBAIO-
IIMX CIEAYIONIUE OCHOBHBIC KPUTEPUH Pa3padOTKU
ynpasisitomux nporpamm (YII) [2]:

e TIOCTOSIHCTBO YCIIOBHM pPE3aHHsI C COXpaHe-
HUEM MOCTOSSHHOW TOJIIUHBI CTPYKKH;

e COIPSDKEHUE 10 PaguyCy OCTPBIX YIJIOB Tpa-
SKTOPUU JIJIS MOAJEPKAHUS HAWITYUIIUX YCIOBUI
pe3aHuss ¢ MHHHMAIbHBIMU MOTEpsIMH paboueit
[IOJIaYH;

e IJITABHOC COCJAMHCHUE KOHIIOB TPACKTOPHH
MIPY MTO3UIMOHUPOBAHUH;

e MAKCHMAJIBHYIO CKOpOCTh 0TpaboTku YII cuc-
Temoii UITY.

CAM-cucrema co3aeT TPOXOABI C MEJIKHUM
maroM Ha OOJBIIMX pabovMX IMojavyax, UCKIIoUas
pe3KHe TOBOPOTHI, TaK KaK (PYHKIHS IPEIBAPH-
TenpHOro npocmorpa cucremsl YIIY aBromaTnue-
CKU YMEHBIIIAeT pa0dovyro 1ojaqy MpHu MpUOIIKe-
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HUU TOYKM CMEHBI HalpaBieHusl IBUXKeHUs. Pe-
3yJIBTaTOM SBJISIETCSl TEOMETPUYECKH TOYHOE (ppe-
3epoBaHHe W3ACIMH (Hampumep, AeTalieil Impecc-
¢$bopM) C AOCTHKEHHWEM IIEPOXOBATOCTH IIOBEPX-
HOCTH, HCKJIIOYamomeld (QUHHUIIHYIO TOIUPOBKY
(puc. 3). IIpobiiemy HEmOCTaTOUYHOTO OBICTPOJICH-
crBust cuctembl UIIY mpu oOpaboTke CHrHaJIOB
CAM-cucrema pemiaer CO3JaHUEM CICIHAIBHBIX
TPaeKTOPHI MHCTPYMEHTA, COOTBETCTBYIOIINX BO3-
MOXHOCTSIM CHCTEM yIpaBiieHHs. [ momydeHus
ONTHUMAJILHOM TPaeKTOPHUH MHCTPYMEHTa (QYHKIIH-
oHaibHble BO3MOKHOCTH CAM-CHCTEMBI BKJIIO-
4aroT B ceOst:

e HCCTICIOBAHUE PACCTOSHUS MEXKITY CIOSIMU 1O
ocu Z;

e TJIABHOE COCAMHEHHNE KOHIIOB TPAEKTOPHH;

e KOHTPOJIb HAKJIOHA CTEHOK JeTajd W HJICH-
TU(QUKALHIO CHIEUU(UKH TEOMETPUH.

CAM-cucrema H3MEHSAET PACCTOSHHE MEXIY
CIIOSIMU 10 OcH Z Tak, 4TOOBI MOcje MpeaBapu-
TeNbHOW 00palOTKH TOCTUTHYTH OKOHYATEIHHOM
¢opMBI C 3aJaHHBIM 3HAa4YeHHEM mpumycka. s
storo CAM-cucrema BOCIPHHHMAET H3MEHEHHS
B penbede TOBEPXHOCTH MEXY CIOSAMH U IO 3Ha-
YEHUIO OCTAIOLIET0Csl MPUIYCKa ONpEeAeisieT JI0-
MOJHHUTENbHBIE TpoXoAsl. Takue (QYHKIHOHAB-
HbIE BO3MOYKHOCTH TMOMOTAalOT HCKIIOYUTH MONIY-
YHCTOBYIO 00pabOTKYy, YMEHBIIMTH Bpemsi o0Opa-
00TKH W HM3HOC pexyuiero MHCTpymeHTa. CAM-

Paccrosiane
MEX]y CTPOK

0 1

cucrema oOecreunBaeT IUIaBHOE Bpe3aHHE HH-
CTpyMEHTa B MaTepHall 3arOTOBKM (HarpumMep, Mo
CIIHpAJIH).

Teoperuueckasi mMoae/lb TPaeKTOPHUH JBH-
skeHusi mHcTpyMeHTa. CyILECTBYIOT YeThIpe MpHH-
OuNa TEHEepaludu TPAaeKTOPUU IBWKEHHUS DPEKY-
LIer0 HMHCTPYMEHTa, KOTOPBIM ITOJYHWHEHBI BCE
MOAXObI K co3aanuto YII 11 BBICOKOCKOPOCTHOM
obpabotku [3]:

1. [IlpeanoytuTensHbl JUIMHHBIE TPAcKTOPUH
WHCTPYMEHTa Il pe3aHusi ¢ HeOOoIbIION TIyOu-
HOU B OCEBOM H PaaHaIbHOM HANPABICHHSIX.

2. Pesanme oOpasyiomieii BMECTO TOPLIOBOTO
¢dpesepoBanust. OKpyKHash CKOPOCTb MPSIMO TIPO-
MOPLMOHATIbHA PAJIYCy HHCTPYMEHTA, U JaKe MpH
BBICOKOH CKOPOCTH BpAILlCHUS IIMUH/EINS OHA paB-
Ha HYJIO B IIEHTpe MHCTpyMeHTa (Ha ocH). Cuibl
pe3aHus MpU BBICOKOCKOPOCTHOM 00paboTke cy-
LICCTBEHHO YMEHBIIAIOTCS B HAMpPAaBICHUM OCEH
X u Y, a B HanpaBJIeHUU Ocl Z MPaKTHUYECKU HE
m3menstores. K Tomy ske npu TopiioBoMm (pesepo-
BaHUM YAaJieHUE CTPY)KKH 3aTPyIJHEHO, YTO Hera-
THUBHO CKa3bIBAa€TCsl HA MPOIIECCE PE3aHMUS.

3. IlnaBHOe W3MEHEHHE YCIOBUH pe3aHUS:
YCJIOBHUSI OTBOJa CTPYKKH, YCHUIIHS pe3aHusi B oce-
BOM W paJMajibHOM HaNpaBleHUsX U T. A. [ns uH-
CTpyMEHTa M3 TBEPJIOro CIUIaBa Oosiee Ojaromnpu-
SITHA TIOCTOSTHHAS (ITyCTh JIaXK€ U BBICOKAs) TEMIIe-
paTypa B 30HE pe3aHus, UeM ee KoleOaHusl.

\ Rreog
\
Teop. KOHTYp
— —
Paccrosiane ®aKT. KOHTYP
MEX]y CTPOK
o
’ Rreo_p‘
P g Sw——_
i
3 B, Mmm 4

Puc. 3. BnusiHue paccTOsIHUSI MEXKTY CTPOKaMH Ha TEOPETUUECKYIO IIEPOXOBATOCTh
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Pe3koe nzMeHeHnune ycrnoBuid pe3aHUs MpH Bpe-
3aHUM WHCTPYMEHTa B MaTepHall NPUBOAMUT K yBe-
JMYEHHIO KOJIMYECTBA BBIACISIEMOM TEIIOTHI U Me-
XaHUYECKUX HaIpPsDKEHUH, YTO OTPULATENbHO CKa-
3bIBAETCSl HA CTOMKOCTH MHCTpyMeHTa. Ecnmu Tpa-
EKTOpHs MHCTPYMEHTa PacCUMTaHa IMPH YCIOBHH
IUTABHOTO W3MEHEHHUsl YCIOBUH pe3aHusi, TO 3TO
MO3BOJIUT 3HAYUTEIBHO YBEIUYUTh CTOMKOCTD MH-
CTPYMEHTA, MOJYYHUTh JYUIIYI0 TOYHOCTh U ILIEpPO-
XOBaTOCTh 00pabOTaHHON OBEPXHOCTH.

4. IlnaBHble TpaekTopuum HHCTpyMeHTa. Ilpu-
MEHEHHE (YHKIUHM TNpEeIBapUTEIBHOIO aHajlu3a
TPAeKTOPHH C COOTBETCTBYIOLIMM PEryJIHpOBa-
HUEeM paboueil mojayM MO3BOJISIET MPEJOTBPATUTD
pe3Kue Bpe3aHHMs B MaTepual, Tak Kak pabouas
nogada OyAET COOTBETCTBOBATH 3alpOrpaMMHpPO-
BaHHOMY 3HAYEHHIO TOJBKO Ha IMJIaBHBIX (0COOEH-
HO Ha TPSAMONHMHEHHBIX) YYacTKax TPaeKTOpHH,
a mepe PEe3KOW CMEHOW HalpaBICHHs JBMKCHHS
HHCTpYMeHTa pabodasi mopada Oyaer MocTeneHHo
yMEHbIIATbCc 10 HeKoToporo 3HaueHus. llpu
IUTABHOM M3MEHEHHH Harpy3Kd Ha MHCTPYMEHT Ha
MeXaHUYECKHe Y3JIbl CTaHKa OyAyT HeiicTBOBaTh
HauMeHbIue cuibl. I[lpakTuka mokasbIBaer, 4TO
JieTanb HEBO3MOXKHO M3IOTOBUTH 0€3 MCIIONb30Ba-
HUS TPACKTOPHH, MIPEAIIOIAraloIed pe3KyI0 CMEHY
HampaBleHUs ABWKEHUS HHCTpyMeHTa (puc. 4a),
HO TaKHe cillydyan HEeoOXOOUMO MHHUMH3HPOBATH.
[InaBHas Tpaekropusi (puc. 40) Ooinee MOAXOIUT
JUTS BBICOKOCKOPOCTHOM 00pabotku. Tpoxommans-
Has 0o6paboTka — ¢pe3a ABIKETCS 0 OKPYKHOCTH
(puc. 5).

Cuna pe3aHuss B HampaBlieHUHM ocu Z He
YMEHbBIIAETCSA NPU YBEIMYEHUH CKOPOCTH Bpallie-
HUs WnuHAena. Bpezanue B TBepAplid MaTtepuai
C BBICOKO# pabodeii momaveld co3acT HaMpshKeHUe
B MHCTPYMEHTAJbHOM NAaTpOHE M IINUHAENIE
U TPHUBEIET K MMOBPEXKICHUIO HHCTpyMeHTa. Heol-
XOAUMO H30€erath BEPTUKAJILHOTO BPE3aHUS HH-
CTpyMeHTa (3a HCKIIIOUeHHeM TpaduTa, allOMAHUS
U HEKOTOPBIX APYIMX MATKMX Matepuasos). [lepe-
MEILEHHE PEXYILEro WHCTPYMEHTAa Ha BEIUYUHY
poxoJa Mo ocu Z PeKOMEHIYETCsS MPOU3BOIUTH
B BO3YX€, @ Bpe3aHUE B TOPU3OHTAIBHOM Halpas-
JIEHWH — T0 JyrooOpas3Hoi TpaekTopuu. Kema-
TEJIbHO M BBIXOJ HMHCTPYMEHTAa OCYILIECTBISATH IO
nyre. Yem TBepKe MaTepuall, TEM MEHBIIE JTODKHO
ObITH 3HaYeHUE yriia Bpe3aHus. Hampumep, mpu 00-
pabotke cTamu TBepaocThio 62—65 HRC pekomenmy-
ercs 3a1aBaTh yroi Bpesanus He 6onee 0,5 rpamyca.
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Puc. 4. CxeMmbl TpaeKkTopuil ABIDKCHHS HMHCTPYMEHTA: a —
C PE3KMM M3MEHEHHEM HANpaBJIeHUS; 0 — IUIaBHOE J[BIDKCHUE

Puc. 5. Cxema TpOXOUIaIBHON TPACKTOPUH ABHKCHUS
MHCTPYMEHTA

Pesanme napannensubeiMu cinosiMu (ppe3a ABU-
KETCsI TIOCIEeJOBATENFHO CIOSMH MO TOPHU3OHTAIb-
HBIM IUIOCKOCTSIM) — HanboJee pacupocTpaHeHHbIH
MeTo GOPMUPOBAHMSI TPACKTOPUH ISl IIPEABapH-
TenpHON 00paboTku (puc. 6). IlpenmymiecTBo 3TO-
ro HOAXO0/a 3aKII0UYaeTcsa B IPOCTOTE MPOrpaMMHU-
pOBaHUSI TpU COXpaHEHHH TIyOuHBI (hpe3epoBa-
Husi. Ilpu oO6paboTke napamienbHBIMH  CIOSMH
TeHEPUPYIOTCS MPOXOJBl Al OKOHYATEILHON 00-
paboTku OOKOBBIX CTEHOK KapMaHOB WIIHM OCTpPO-
BoB. OntHaKo it 00pabOTKH MIIOCKUX TOBEPXHO-
cTedl (HM3 KapMaHa WM BepX OCTPOBA) Takas TeX-
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HUKA HE COBCEM MOAXOIWT, U TYT Jy4llle MpHUMe-
HATH Apyrue meroabl. Hekoropeie CAM-cuctemsl
MO3BOJIAIOT MPOrPaMMHUPOBATh TPAEKTOPHH  JUIS
00pabOTKN KOMOWHUPOBAHHBIX MOBEPXHOCTEN [4].
Onmna w3 mpobieMm 00pabOTKH TapasuieTbHBIMU
CIIOSIMH — HW3MeHeHHe mara mo ocu Z. Tombko
gacte CAM-cucTeM aBTOMaTHUECKH OMNPEAENSIIOT
pasnuyHbIe 3HaUYeHUS NpUpaIIeHus 1o ocu Z B 3a-
BHCHUMOCTH OT yIJla HaKJIOHa CTEHOK, OOJBIIWH-
CTBO € — HEe MOXeT. TeXHOJIOor-MporpaMMHUCT BBI-
HYXJIeH BPYYHYIO Pa3lIelisiTh IOBEPXHOCTh Ha 00-
JIACTH Y YKa3bIBaTh pa3iWYHbIC 3HAUCHMS ILara 1o
ocu Z, 9ToOBI MOMYYUTh ONTUMAIBHYIO IIEPOXOBa-
TOCTh MOBEPXHOCTH HAKJIOHHBIX M BEPTHUKAIBHBIX
CTEHOK.

Puc. 6. Monenb 00paboTKH CIIOKHOTPODUITEHOM
MMOBEPXHOCTHU TIAPAJLICITBHBIMH CIIOSIMU

IIpakTnyeckne pexomenaanuu. Ha ocHoBe
MPAKTHYECKOTO OIBITa BHIPAOOTAHBI CIENYIOLINE
PEKOMEHIAIMK 110 MPOrPaMMHUPOBAHUIO TPAEKTO-
pHi U BBICOKOCKOPOCTHOW 00paboTKH (HOPAI0K
MEPEYHCIICHHS SIBIISICTCS TPOU3BOJIBHBIM M HE 3a-
BUCHT OT 3HAUMMOCTH):

1. Obpabotka c oOpa3oBaHHeM CTpyKkH. Ter-
JOTa M3 30HBI PE3aHUsT B OCHOBHOM OTBOJAUTCS
BMecTe co cTpykkoid. [Ipu manoii paboueit momaue
CTpY)KKa TOYTH HE MPOM3BOAUTCS. BripabaThiBae-
Masi B MPOIIeCCce TPEHHS TEI1oTa OyAeT OTBOANUTH-
Csl TOJIBKO 4epe3 MHCTPYMEHT u 00pabaThiBaeMyto
JIeTalb, YTO MPUBEICT K MEPErpeBy U MPexkIeBpe-
MEHHOMY M3HOCY UHCTPYMEHTA.

2. Ecnu ycnoBusl pe3aHus HE MOTYT OBITh I10-
CTOSHHBIMH B CHIIy CHEHU(PHUYHOH TeOMEeTpUu
JIeTalli, TO YMCHBIICHUE 3HAUCHUS Ilara 1Mo Och
Z sBnsercs HauOonee 3(PGEKTUBHBIM CITOCOOOM
yAy4IuTh pezaHue. [Ipyu yMeHbLICHHH Inara Mu-
HUMHU3UPYIOTCS CIIy4ad BHE3aIHOTO YBEIUYCHHUS
o0beMa yAalsIeMOro Marepuajga TpH Bpe3aHHU
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¢dpe3bl B yroi, KOTOPbIE MPUBOAAT K MOBBIIICHUIO
BUOpAIK U YXYyIIICHUIO YCIOBUH OTBOAA CTPYXK-
KU (TETIOTHI).

3. [lonytHoe ¢pe3epoBaHue IJisi TpeaBapu-
TENbHOW W OKOHYaTenbHOW o0paboTku. [loBepx-
HOCTh TIONy4YaeTcs C JIydlled IMIepOXOBaTOCThHIO,
U TIPOUCXOTUT ONTUMAIIbHBINA OTBOJ CTPYKKHU; TaK-
e CYIIECTBEHHO BO3PACTAaCT CTOMKOCTH (pPE3BI.
CoBpeMeHHBIC HHCTPYMEHTHI U3 TBEPIOrO CILIaBa
JyYIlle COMPOTHBIISIOTCS YCHJIMSIM CKaTusl (4TO
XapakTepHO Ui TOMYTHOro  (pe3epoBaHus),
Hexenu pactsbkenus. [lpu BetpednoM ¢pesepoBa-
HUU TOJIINHA CTPYKKH YBEIMUHUBAETCS OT HYJIS 10
MaKCHUMyMa, YTO CHOCOOCTBYET BBIJCICHUIO OOIb-
LIOr0 KOJIMYECTBa TEMJIOTHI, MMOCKOJIBKY PEeXyLIast
KpPOMKa JIBUXKETCSI ¢ OONIBIINM TPEHUEM.

4. Pezanne B oqHOM HampasieHHH. [Ipu Takom
pEe3aHMU WHCTPYMEHT Bceraa OyaeT HaxXOAUTHCS
C OJIHOW CTOPOHBI OT Marepuaja, O3TOMY YCIO-
BUs pe3aHusi Oynyt Oornee oaHopoanbimu. He-
JIOCTaTOK — OoIbIIOe BpeMs, 3aTpadnBaeMoe Ha
XOJIOCTBIC TIepeOerH.

5. MunumyMm Bpe3aHuil uHCTpyMmeHTa. llpum
BpPE3aHUU KOJHMYECTBO CTPYKKH PE3KO YBEIHYH-
BaeTcs, U B PEXYIIEM HHCTPYMEHTE BO3HUKAET
OonbIIOe HANPSDKEHUE.

6. OxonuatenbHas riyOuHa (pe3epoBaHUs
JOJDKHA JOCTUTATHCS TIEPEMEHHBIMHE IIaraMu, 4To-
Obl JUIS OKOHYATEIBHOM 00pabOTKM oOcTaBajcs
paBHOMEPHBII NpUITycK. M3MUIIHUA npumyck mo-
KET OKa3aThCAd CIHUIIKOM OOJBIINM AJsl WHCTPY-
MEHTa OKOHYaTeNnbHOW 00paboTku. Ecnm mcmomns-
syemass CAM-cucrema He 0OecrieuBaeT KOHTPOJIb
BEJIMYHMHBI MPHUITYCKa, HEOOXOAUMO N00aBUTH JO-
MOJHUTENBHYIO TPAEGKTOPHIO MEXAY MpeaBapu-
TEIBHON ¥ OKOHYATEIILHOW 00pabOTKOM.

7. O6paboTKa «OT LEHTpa — K Hepudepumn»
¥ HECKOJIBKO YUCTOBBIX MPOXOJO0B MPH 00paboTKe
creHok. [l mpeaBapuTenbHO 00pabOTKH mapai-
JIETTBHBIME CIIOSIMU, KOTZIa Ha Ka)X/IOM YPOBHE WH-
CTPYMEHT IIBUKETCS O CITUpaJH, Jy4dlle TeHepH-
pOBaTh TPACKTOPHIO «OT LIEHTPa — K mepudepuun».
37O Takke Mo3BOJIsieT 100AaBUTh AOTOTHUTENbHBIN
mpoxoJ Hpu 00paboTKe OOKOBBIX CTEHOK Kapma-
Ha. CBOM MPEUMYIIECTBA €CTh U Yy 00pabOTKU «OT
nepudeprn — K LEHTPY», IPH KOTOPOW yMeHbIla-
IOTCSl CcIy4yad Bpe3aHWsi MHCTPyMEHTa Mo ocu Z
u B yrax. Ecim B CAM-cucteme ecth QyHKIHS
MUHUMU3AIUA Bpe3aHUl MHCTPYMEHTa, TO PEKo-
MEHJyeTCsI €€ HCIOIb30BaTh.
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8. [lpensaputensHas oOpaboTka ¢pezamu Oomb-
HIoro JuaMmeTrpa ¢ IPUIYCKOM B yriax Ajs Mo-
cinenyromei nopaborku. O6paboTka yrioB ¢ ma-
JIEHPKUMH paJuycaMd JOJDKHA MPOU3BOAUTHCS
WHCTPYMEHTOM MAaJIOr0 JAWaMeTpa, KOTOPbIA He
SBIISIETCSl B IOCTATOYHOM Mepe KEeCTKUM sl yaa-
JieHus1 OOJBILIOT0 KOJMYECTBa MaTepuania, 0CoOeH-
HO KOrJla MHCTPYMEHT HMeeT OOJIbIION BbUIET
(Majoe COOTHOIIEHHE JMaMerpa HHCTPyMEHTa
k ero anuae). CAM-cucTeMbl O3BONAIOT YAAJSTD
MPUITYCK, OCTaBJIEHHBIA B yIiax, ¢ MOMOLIbIO JO-
MOJTHUTENBHBIX (Ppe3 MEHbIIEro IuamerTpa, eciu
TBEPJIOCTh MaTeprasa BBICOKA.

9. UcnonezoBanne ¢ynkuun CAM-cucteMs
«anmpoKcUMaIys Ayramu» A IpeoOpa3oBaHHS
HECKOJIBKUX JIMHEHHBIX CErMEHTOB TPAacKTOPHH
B OJHY IYTY, YTO MO3BOJSET YMEHBIIUTH pa3Mep
VII u obecriednTh MOCTOSHCTBO pabovell mogayu.
Ota QyHKIHMSA 0OCOOEHHO MOJNE3HA MPU HHTEPIONSI-
MU OJHOBPEMEHHO 10 TpeM ocsaM. [Ipu sTom 3Ha-
YeHUE TOYHOCTH MHTEPIOJSIHUN JOJKHO OBITH Ha
MOPSIIOK BBIIIE, YEM OCTABIISIEMbIi MPHITYCK.

10. TIpenBaputenbHas o00paboTka TIyOOKOTO
KapMaHa C HAKJIOHHBIMH CTEHKaMH TPEINOYTH-
TeNbHA, TaK KaK €€ BO3SMO)KHO BBIIIOIHUTH C OOJIb-
moif pabouei mojavyeld U MpU STOM YMEHBIIACTCS
u3HOC MHCTpyMeHTa. [Ipu oOpaboTke BepTHKaIIb-
HBIX CTEHOK KOHIIeBas ()pe3a pexer Bceil oOpasy-
IOIEe, ¥ pe3aHue OCYIIECTBISICTCS C OOIBIIUMU
YCUJIHSAMHU.

11. Otxox m momxoj K TPaeKTOPUHU JTOJIKHBI
MPOU3BOAMTECS MO Ayre. YCJIOBUSI pe3aHHs B Ta-
KOM CiIy4ae H3MEHSAIOTCS MIaBHO, ¥ U3HOC HHCTPY-
MEHTa YMEHBIIACTCSI.

12. IIpenBapurenbHyto 00pabOTKy MpeanodTu-
TENBHO OCYILIECTBIIATH KOHLEBBIMHU (pe3amMu ¢ He-
OonpmM paguycom (o 1 M) Ha Topiie. OHU MoO-
I'YT COXPaHSATh CBOIO IIEJIOCTHOCTH JoJblIe (pe3
0e3 paauyca Ha TopIle uiH ceprueckux Pppes.

13. KoHTponp mpoiecca yoanaeHUs CTPYXKKH.
[lockonbky BMeCTE CO CTPYXKOW OTBOIUTCS TeI-
JIOTa U3 30HBI Pe3aHus, HEOOXOAUMO KOHTPOJIUPO-
BaTh MIPOLECC CTPYKKOOOpa30BaHUS U pacmperne-
JIEHHWE TIOTOKA CTPYKKH, 0COOEHHO 1pu 00paboTKe
riy0okoro kapmana. BaxnHo uzberath pesaHHS
caMoil CTPYXKH Ipu 00paboTKe 3aKaleHHOH cTa-
JIM, MHAYE PeXyliue KPOMKM MHCTPYMEHTa OymyT
MOBPEXICHBI.

14. Pexomenayercsi NPUMEHATH OOWIBHOE
OXJIaXKJICHUE WM PaboTaTh BOBCE 0€3 OXJaxKIe-
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HUSL.
Lenecoobpaznocts ucnonb3oBanus COX mMoBbI-
HIaeTCsl ¢ YMEHbIIEHUEM ckopocTu pe3anus. [Ipo-
1ecc OTBOJA TEIUIOTHI B OONBIIONW CTENEHH 3aBU-
CHUT OT CBOEBPEMEHHOI'O YNAJCHMS CTPY)KKH, I
Yero CJIEeAyeT HCIOIb30BaTh BO3AYIIHYIO CTPYIO,
MOJAHHYIO MO OONBIIMM JaBJICHHUEM, BMECTO
OXJIAKJAIOIIEH 3MYIbCHH Ha BOIHOW ocHOBe. [lo-
CKOJIBKY B 30HE pPE3aHMsl CO3/1al0TCS BBICOKAs TEM-
nepaTypa u OoJblIre HeHTPOOEKHbIE CHIIBL, TI00ast
JKUIKOCTh HA BOJHOW OCHOBE BOJM3M OT PEXYILEH
KPOMKH MIHOBEHHO HPEBPAaTUTCA B Map M KaKou-
6o oxnaxnmaronmii 3¢dext OymeT OTCYTCTBO-
BatTh. [Ipy 3TOM KUAKOCTH HA MTHOBEHHE OXJIAIUT
PEXKYILYIO KPOMKY, HaXOJSIIYIOCS B TOT MOMEHT
BHE IIpoIiecca pe3aHus. OTH TEIUIOBBIE yIaphbl IPH-
BEAYT K MPEKIEBPEMEHHOMY HM3HOCY MHCTPYMEH-
Ta. MacnsHo-BO3AyIIHAs OXJIaXKAA0Lasi SIMYJIbCUS
B BHJIE TyMaHa CIYXHUT B OCHOBHOM JUISl CMa3KH
U YMEHBILIEHUS TPEHUS.

BuOpanusa u OajaHCHPOBKA TeXHOJIOTHYe-
cKoii cucTeMbl. [Ipym BBICOKOH CKOpPOCTH Bpa-
LIEHHS KECTKas TEXHOJOTMYecKas CUCTEMa Iepe-
XOUT B pa3psif ynpyroaedopMUpPyEeMOH, ynpyrue
U JTUCCUNIATUBHBIE XapaKTEPUCTUKH KOTOPOM
HaKJIabIBAIOT CYLIECTBEHHBIE OIpPaHUYEHUS Ha €¢
pexumbl pabotel. IloaTomy s peanmzanuu 3a-
JTAHHBIX PEXHMOB BBICOKOCKOPOCTHOTO pe€3aHus
HEOOXOJMMO YCTaHOBHTH JAOIYCTUMBIE XapakKTe-
PUCTUKH TEXHOJIOTMUYECKON CHCTEMBI JHO0 MpH ee
M3BECTHBIX XapaKTEpUCTHKaX Ha3HAau4uTh pas3pe-
LIEHHBIE pEeXHUMBI pe3aHus. B mepBom ciydae pe-
[IaeTcsl 3ajjaya CHHTE3a, a BO BTOPOM — aHAIIM3a
JUHAMHMKH TEXHOJIOTMYECKOH cHcTeMbl. Bompockl
aHaJM3a ¥ CHHTE3a MAllMH 1 MEXaHU3MOB pa3iny-
HOTO Ha3HA4€HMs, B TOM YHCIIE TEXHOJIOTMYECKUX
MallvH, IIUPOKO OCBEUICHBI B Hay4YHO-TEXHHYE-
ckoii utepatype. OqHako B OOJBIIMHCTBE HCCIIe-
JIOBAaHMM aBTOPBI paccCMaTPHUBAIOT OTAEIBHO MeXa-
HUYECKYIO CUCTEMY WJIM TOJIBKO KHHEMATHKY U JTU-
HaMHKY Ipolecca pe3aHusl.

OTnunTENBHON 0COOGHHOCTBIO TEXHOJIOTHYE-
ckoii cucremsl pu BCO sBnsieTcs TecHas B3auMo-
CBs3b IIpOIIECCA PE3aHUSA C TUHAMUKOW CHUCTEMBEI,
KayeCTBOM M TMPOU3BOIUTENBHOCTHIO O00paOOTKH.
s npaktrueckoit peanuzamuu BCO HeoOxoanmo
BBIOpATh IONMYCTHMBbIE PEKHUMBI PE3aHusl, yCTaHO-
BUThH 3HaYCHUS BHOPOAMArHOCTUYECKHUX IMapameT-
POB TEXHOJOIMUYECKOM CHCTEMBI JUISl YIpPaBJIECHUS
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KauecTBOM 00pa0aThIBaEMOl JeTalld M TEXHUYe-
CKUM COCTOSIHHEM CaMOH CHCTEMBI. Y CTaHOBJICHO,
YTO BBICOKOCKOPOCTHAasi 00paboTKa /sl KOHKpET-
HOM TEXHOJOTMYECKOW CHCTEMbI OCYIIECTBUMA
B OYEHb Y3KOM JWala3oHe CKOPOCTEH, momad u
IyOWH pe3aHusi, KOTOPBIA XapaKTepU3yeTcs HH3-
KHMH YPOBHSIMH €€ BUOpAITHid.

OOBIYHO TEXHOJOTMYECKYI) CHCTEMY IMO0Jpas-
NS0T HA YEThIpe TOJCUCTEMBI (pHC. 7), KaxKnas
M3 KOTOPBIX BKIIOYAET B CEOS PSIi CTPYKTYPHBIX
enununl (CE). Ha ocHOBaHMM pacueTHBIX U 3KCIIe-
PUMEHTAIBHBIX JAHHBIX OIpPEICICHbl OCHOBHBIC
TpeOOBaHUS JJIsi TOJCHCTEM M UX CTPYKTYPHBIX
CIIVHUIl, TPEIHA3HAYCHHBIX JJI1 BBICOKOCKO-
poctHOrO (hpe3epoBanus [5].

TEXHONOrM4YECKAA CWUCTEMA

3ArOTOBKA WHCTPYMEHT NPACNOCOENEHKE CTAHOK

Puc. 7. Texnomorudeckasi CucTeMa

3aroToBKU i BEICOKOCKOPOCTHOTO (ppesepo-
BaHUS JIOJKHBI COOTBETCTBOBATH IOBHIIICHHOMY
KJIACCY TOYHOCTH, TaK KaK B MPOTUBHOM CIlydyae
e eKThl €€ MOBEPXHOCTH MOTYT MPUBECTH K BbI-
COKMM W HEPaBHOMEPHBIM Harpy3kaMm Ha IOJI-
CUCTEMY INIMUHJENS, YTO BHI30BET IOBBIIICHHEIC
BHOpalUK BCEW CHCTEMBI. Y 3aroTOBOK, HE OTBeE-
YaIOMUX ITHM TPeOOBaHUSAM, HEOOXOIMMO CHSTh
ITOBEPXHOCTHBIN CIIol — 00paboTaTh ee mpeaBapu-
TenbHO. [IpenenbHbie OTKIOHEHUS OT TUIOCKOCTHO-
CTH W TPSMOJIMHEWHOCTH 3aroTOBKH HE JOJKHBI
MpeBBIMATh 12-ro Kilacca TOYHOCTH.

B TexHMUYECKUX XapaKTEPUCTHKAX WHCTPYMEH-
TOB, TPEJIAaraeMbIX JUIsl BEICOKOCKOPOCTHOI'O (hpe-
3epOBaHMsI, YKA3bIBAIOTCS PEKOMEHyeMbIC Tapa-
METPhI PE3aHUs THUIIOBBIX MATEPHAIOB U TOYHOCTh
WX M3TOTOBJICHUS. DTH MapaMeTpbl 00CCIICUHBAIOT
TOJILKO HEOOXOAMMEIE, HO HE JIOCTATOYHBIC YCJIO-
BHsI MPUMEHCHUS JAHHOTO WHCTPYMEHTAa B KOH-
KpETHOM TeXHOJIOoru4yeckoil cucreme. Takod HH-
CTPYMEHT JIOJDKEH WUMETh: JONYCK Ha JUaMeTp —
7-i xBamurer mo MCO, paamanbHoe Ouenwue
3yObeB — He Oosiee 4-i1 cTeneHn TOYHOCTH, aucha-
naHc — 4-¥ wmm 5-i1 ximacc Toudoctd mo I'OCT
22061 (3aBUCHUT OT COOTHOIICHHSI MacC HHCTPY-
MEHTa M pOTOpa IIMUHCIS ), MAKCUMaTbHOE YUCIIO
000pOTOB, COOTBETCTBYIOIIEE YaCTOTE BPAICHUS
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LIMAHEIS.
OcHoBHbIE TPEOOBaHMS, IPEABIBISIEMbIE K BCIIO-
MOTaTeIbHOMY WHCTPYMEHTY MJISl 3aKperieHHs
(pe3 (ompaBku, MATPOHBI), 3TO — 3-U KIacc TOY-
HOCTH 0alaHCHPOBKHU B cOOpE, TOUHOCTH COEAMHE-
HUs wmnuHAenb—onpaBka AT3, a OTKIOHEHHs
(hOpMBI M PACHONOKEHHs MOCAAOYHON TOBEPXHO-
cTu
no 2-it u 3-i1 crenensam TouHocTH. [lorpenrHocTs
0a3upoBaHUs ONPaBKU B IUNHHIEIEC HEOOXOIUMO
OLICHUBATH C IOMOIIBI0 KOHTPOJBHOH OMpPaBKH
(sTanoHa MHCTpPYMEHTa), paAualbHOEe OWEHHE KO-
TOpPOH HE AOIKHO NPEBBIIIATh 3 MKM Ha JJIMHE,
paBHOI deTBIpeM JuaMeTpaM, HpPU HECKOJIBKUX
ycTaHOBKax ee B mmuHene. OT JaHHoro TpedoBa-
HUSl 3aBUCHT CTOMKOCTb WHCTPYMEHTA, KOTOpas
yOBIBaeT 1o Turepooie ¢ pocTOM OMEHHs] HHCTPY-
MeHTa. Tak, CTOMKOCTh MHCTPYMEHTa MpH OMEHUHU
12 mxm cocraBnser 30 % OT ero CTOWKOCTH INpHU
OueHUU 3 MKM.

BricokockopocTHble  (hpe3epHBIE  IIEHTPHI
OCHAILIEHBI 3JCKTPOLIMUHACISAMUA C YacTOTaMH
Bpamenns 8000—24000 MuH ' ¢ TeHIeHIHMel pocTa
10 40000 mun"' u Gomee. Ha atux ofoporax po-
TOpHAsI CUCTEMa «SIKOPb — OIPaBKa — HHCTPYMEHT»
(puc. 8) craHoBUTCA ynpyroaehopMUpPyeMOid,
a ypoBeHb BHOpamuil 3aBUCHT OT JUHAMHUYECKON
KECTKOCTH POTOPHOT'O y3Jia U AUcOaIaHCOB CTPYK-
TypHBIX eauHHI. CaMa XECTKOCTb 3aBUCHT Kak
OT KOHCTPYKTOPCKO-TEXHOJIOTHYECKHX IapaMeT-
POB MIMHUHIENSA, TaK U OT YCIOBHH 3aKperUIeHUs
B HEM ONpaBKU C HHCTPYMEHTOM, CYIIECTBEH-
HO BIMAIOUIMX Ha 3HAYCHUS PE30HAHCHBIX Yac-
TOT, MPH KOTOPBIX HE JONYCTHMa JKCILTyaTalus
CTaHKa, 4YTO OIpaHUYMBAET Pa3pelIeHHBIH uara-
30H 4acTOT BpalleHus mmnuuaens. Hampumep, mis
ANEKTPOIINHUHENS ¢ pabouyuM Mama3oHOM Yac-
toT BpameHns ot 12000 1o 24000 muH"', cxema
KOTOpOTO TpelcTaBlieHa Ha puc. 8, ObUIM BBIYKC-
JIEHBl BO3MOXHBIE COOCTBEHHBIE YaCTOTHI KoJie-
OaHuii:

« Bana (CE1) — 44000 mun ;

o mexanu3ma HaTspkenusa (CE4) — 24000 wmm
16000 umu 10000 MuH ' B 3aBUCHMOCTH OT YCHITHS
3a)KMMa IITPEBENsl ONpPaBKH B COeAWHEHHsAX M2
u M3 (kecTkoe, MIapHUPHOE WM CBOOOJHOE 3a-
KperyieHue);

« orop (CE2, CE3) —15100 u 23700 mun .

W3 atux pacyeros cinenyer, uro ¢ 10%-m 3amna-
COM YCTOHMYMBOCTH JKCIUTyaTalusl HIMUHJENS BO3-
MOXHa B JIBYX JHana3zoHax 000pOTOB:
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CE6 CE5
Dpesa IMatpon
CE4
M1 M2, | Mex. HaTsKEHUS

i:»—||—|D'—

CE2
TTommmnuuk

Puc. 8. Cxema poTOpHOH CHCTEMBI BEICOKOCKOPOCTHOTO
QJICKTPOIIITUHIACIIA

OKCHepuMeHTalbHble  WCCIEAOBaHHUs  ATOTO
LWINAHAENS Ha XOJOCTOM XOAY C KOHTPOJBHOU
omnpaBKoil 1 paboueil (ppe3oil moaATBEpAUIN HAIH-
Yyre pe3oHaHca B pabodeM Iuamna3oHe 000pOTOB
mmuuaens. /s BeiOopa peXHMOB BBICOKOCKO-
POCTHOH 00pabOTKH HENpPEMEHHBIM YCIOBHEM SIB-
JISieTCsl YCTaHOBIIGHHE BCEX JTUHAMHYECKUX Xapak-
TEPUCTUK LIMHUHJCTS W CTaHKA, KOTOPHIE JOKEH
MPEACTaBUTh HW3TOTOBUTENb, WIH HUX CIEAyeT
OIPEIETUTh HAa MECTE YCTAHOBKH CTaHKa.

Bubpatin BbICOKOOOOPOTHBIX MIMUHACIEH MPpH
XOJIOCTOM XOJI€ OIMPENENSIOTCS OCTATOUHBIMU JHC-
OajaHcaMH WX POTOPOB, a MPU IKCIUTyaTallud —
TEXHOJOTMYECKUMH AucOanaHcamMy ONMpaBKH C MH-
CTPYMEHTOM M TIEpEMEHHBIMH Harpy3kaMmu OT pe-
aKIUi CWiI pe3aHus. POTOpbl MINMHAEIEH CTAaHKOB
0aTaHCUPYIOT KaK OTJENbHBIC JIeTajl B COOCTBEH-
HBIX TOJIINITHUKAX, YTO MOXET COOTBETCTBOBATH
2-my knaccy tounocts o 'OCT 22061 (MCO 1940).
JlomycTUMOCTh Takol 0alaHCUPOBKH OICHHBACTCS
ypOBHEM BHOpalnii KopITyca IMUHJENS B pabouem
Irana3one 00opoToB. CoryiacHO MpeaenaM Ol EHKH
KoNebaTeNbHBIX CBOWCTB aMILIUTYyIa BHOPOCKOPO-
CTH DJICKTPOIINMHJENS J0JDKHA JIeKaTh B Tpere-
nax 0,7-1,1 mm/c. B mpoTHBHOM Cllydae MIMUHIETH
cienyer OalaHCHPOBaTh B COOCTBEHHOM KOpITyce
C coONIOJICHUEM YCIIOBUH DKCIUTyaTaluH, T. €. TI0
1-my kmaccy. Tarxke He JOMyCKaeTcsl SKCILTyaTallust
HIMTUHAEIS MpY BUOparmsix Boime 4,5—7,0 mm/c.

B mporiecce pezaHust K poTopy NpHIIOKEHBI He-
YpaBHOBEIICHHBIE CHIIBI OT JUCOAAHCOB, PEaKIIUs
CHJIBI pe3aHMsl W cuiia HaTshbkeHus. HeypaBHoBe-
HICHHAs CHJIa OT AUCcOATaHCOB MPOIMOPIMOHATBHA
KBaJ[paTy yrJIOBOH CKOPOCTH BPAIICHHS IIITHHICIS
U KOX(PPUIMEHTY AMHAMHUYHOCTH Baja, MPHYEM
OHa MEHSETCs MPHU KaXKIOH CMEHEe MHCTPpyMEHTa

BecTHuk BHTY, Ne 5, 2009

M3-3a Torpemnocteii 6azupoBanus (pesbl, onpas-
ki u mToka [6]. Cunma HaTSHKeHHS H3-3a 3a30pa
B HAIPAaBIISIONINX IITOKAa (TATH) MPUIIOKEHA JKC-
HeHTpUYHO. BOo3HMKaeT ee paauanbHas COCTaBIIs-
IolIas, U OHa JISWCTBYET KaK HEypaBHOBCIICHHAS
cuiia. 3HaYeHUe STON CHIIBI HE 3aBUCUT OT 000po-
TOB IIMUHACIIA, @ 3aBUCUT OT TOYHOCTU IITPEBEIA
1 BCIIMYMUHEBI 3a30pa B HAIIPABJIAIOMIUX TATU. Pa,Z[I/I-
aJbHAsl COCTABIISIONIAS PEAKIIMU CUII PE3aHUsl MIPH-
JIOXKEHa K pexyleil kpomke Qpe3bl, HaxosIecs
B KOHTAKTE C 3aTOTOBKOW B TEUCHHE YACTH NEPHO-
Jla BpalleHHsI poTOpa IUIHUHIAENS U JIECHCTBYET HA
pOTOp Kak HeypaBHOBelleHHas cuia. [Ipu BXome
B KOHTAaKT C 3arOTOBKOM CHEAYyIOUIEH pexyluen
KPOMKH MCHSCTCA HAIIPpaBJICHHUEC I[eﬁCTBPI’I HCypaB-
HOBENIIEHHON cuibl U T. 1. CrenoBaTensHO, chiia
p€3aHrd BBICTYIIACT KaK IMCpUOANYECKad CHJIa U
CO3/1aeT MOJUTapMOHWYECKHE BUOpanuu. 3aBUCH-
MOCTh 3Hau€HUs PaJUaJbHON COCTaBIISIOIIECH CH-
JIbl p€3aHuA, OLICHUBAEMas I10 BI/I6paHI/I$IM IIIInH-
JIeTisi, OT TapaMeTPOB pe3aHHsl UMEET pa3iIHMyHBIN
XapakTep.

SKCHepI/IMeHTaHBHBIe JaHHBIC, IIOJIYYCHHBIC
MIPH BBICOKOCKOPOCTHOI 00paboTKe aTtOMHUHHEBO-
ro CIUlaBa JBYX-, TPEX- M UYETHIPEeX3yObIMH (pe-
3aMH U3 HHCTPYMEHTAJILHOW OBICTPOPEKYIIEeH cTa-
JIY, TIOKa3bIBAIOT XapaKTep 3aBUCHUMOCTeH BHOpa-
AN TIAHACTS OT IapaMeTpoB pe3anus (Taoir. 1):

1) pe3oHaHCHBIA — OT CKOPOCTH pe3aHus (pe-
xuM Ne 1);

2) DKCITOHEHITHATBHBIA — OT MHHYTHOH TTOIaqu
(pexuM Ne 2);

3) MOHOTOHHO BO3paCTAIONINIl — OT IIPOM3BO-
muTenbHOCTH (pexxuM Ne 3).

Tabnuya 1
HcnbiThiBaeMble PesKUMbI BLICOKOCKOPOCTHOIO
¢dpesepoBanus
Ne | Ne | Yacrora | Cxopocts | MunyTHas Tpon3so-
pe- | ombI- | BpalieHus, | pe3aHusi, | Mmojava, JIATCITE-
1 HOCTb,
Krma| Ta MUH M/MHUH M/MHUH 3
cM”/MUH
1 12000 720 6 245
1 2 15000 900 6 245
3 17400 1040 5,9 240
1 15000 850 5 110
2 2 15000 850 6 115
3 15000 850 7,5 140
1 12000 740 4,8 310
3 2 12000 740 4,8 430
3 12000 740 4,8 550
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C poctoMm BHOpaLuii MIMUHAENS KauyecTBO 00-
paboTKu CHMKAETCA — YBEIMYMBAETCSA MPOTSHKEH-
HOCTb clieioB 00paboTKH. M3 pe3ynbTaToB UCIbI-
TaHUH HaWAEHBI ONTHUMAIIBHBIE PEKUMBI BBICOKO-
CKOPOCTHOTO (hpe3epoBaHus A AHHOH TEXHO-
JIOTHYECKOH CUCTEMBI:

e YepHOBast 00pabOTKa € IIEPOXOBATOCTHIO TIO-
BEPXHOCTHU 10 4-MY KJIacCy AOIKHA BBIIONHSATHCS
npu ckopocTH pesanus 750 m/muH (12000 MuH),
MUHYTHOH mogade — 4800 MM/MHH, TPOW3BOIU-
TenpHOCTH — 430 CM3/MI/IH;

e TIOJTyylcTOBast 00paboTKa € IIEPOXOBaTO-
CTBIO MIOBEPXHOCTH MO 6-My Kjaccy AONKHA BbI-
MOJHATHCS TpU CKOpocTh pezanus 850 m/mMuH
(15000 mMun""), MuHyTHO# momaue — 6000 MM/MHH,
npousBoauTensHocTH — 110 CM’/MHH.

Kaxxpmass TexHonmormueckas cucrema Oyzaer
HUMETh CBOM ONTHUMAIIbHBIE PEXUMBI pe3anus. [Ipu
X BBIOOpE HEOOXOAMMO COOMIONATH CIEAYIOLIHE
npaBuia:

1) 6anancupoBaTh BCE 3JEMEHTHI POTOPHOM
MOJCHUCTEMBI HE XyKe, YeM 110 3-My KJlaccy;

2) u3MepsATh BUOPOCKOPOCTh LIMUHAETS Mepes
U B TIpOLIECCE PE3aHMUs;

3) He momycKaTh K SKCIUTyaTalWH IUINHHIETH
¢ BuOpamusmu Oonee 1,1 mMm/c u OueHuem om-
paBku Oosee 5 MKM;

4) mpekpamath 00paboOTKy Hpu pocte BUOpa-
Ui mmuHaens ooiee 4,5 mMm/c.

Marepuajbl U XapaKTePUCTHKHU PeKYIIHX
HHCTPYMEHTOB [JIsl BBICOKOCKOPOCTHOW o00pa-
ootku. [Iponecc mpeaBaputensHOro ¢pesepoa-
HUSl OCYLIECTBIIAETCS (pe3aMu U3 OBICTPOPEXY-
et cranu u TBepaoro ciuiasa [7]. IlpeumymiectBo
¢pe3 u3 OBICTPOPEXYILIEH CTalH, 3aKI0YaeTCs
B TOM, YTO OHH MOTYT IMPHUMEHSTHCS, €CIIH KeCT-
KOCTh CTaHKa HeBbIcOKa. OIHAKO H3-32 HHU3KOH
CKOPOCTH pe3aHusl 3HadeHHe paboued moxaun
orpannueHo. CTOMKOCTh TAKOrO MHCTPYMEHTA CY-
LIECTBEHHO HIDKE 110 CPAaBHEHMIO C TBEPIOCILIAB-
HbIMH ¢pe3amMu, U 00paboTka WMH 3aKaJeHHBIX
CTajied MPaKTUYECKH HEBO3MOXKHA.

HawnbGonee »¢ddextuBer mpomecc mnpeaBapu-
TeNBHOro (pe3epoBaHUs] MOHOIUTHBIMU (pe3aMu
U3 TBEPIOro cIvlaBa. ['eoMeTpus pexymux Kpo-
MOK CIIOCOOCTBYET CHIDKEHHMIO CHJI pE3aHusl.
XKectkocTe W CTOWKOCTH TAaKOrO HMHCTPYMEHTa
MO3BOJIAIOT 00pabaThIBaTh 3aKaJCHHYIO CTajb.
Beicokasi ckopocTh M Temmeparypa B 30HE oOpa-
OOTKHM CHOCOOCTBYIOT CHMD)KEHHIO CHJI Pe3aHus, a
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Oonbmias pabodas mofada OOYCIOBIMBAET yBeIH-
YeHHEe MPOM3BOMUTENBFHOCTH (1axe mpu Qpesepo-
BaHHMHU 3aKajJeHHOW cranu). DakTop, orpaHHYNBa-
10U 3G PEeKTHBHOCT TaHHOTO IpOIlecca, — Ma-
JOe CeYeHHEe CTPYXKKH. I3-32 BO3MOXHOCTH
MOBTOPHOTO pE€3aHHs] MHCTPYMEHTOM CTPYXKH €e
CBOEBPEMEHHOE Y/IaJICHHUE U3 30HBI pPe3aHUs HMEET
BaXkHelIIee 3HaUeHHEe. |'eoMeTpust pexyliero uH-
CTpyMEHTa, NpEAHA3HAYEHHOro Uil IpeaBapu-
TenpHOH 00padOTKH, paccuuTaHa NPH YCIOBUH
JOCTHKEHUS APPEKTUBHOIO yIOaCHUS CTPYKKH U3
30HBI PE3aHHUA.

B mpormecce BBICOKOCKOPOCTHOH 00pabOTKH
PeXYIIMA HMHCTPYMEHT HamOoliee YacToO CITYyKUT
MPUYMHON OTPaHUYEHUS] CKOPOCTH PE3aHUA U MPO-
M3BOIUTENBHOCTU. B 3aBUCHMOCTH OT 0OpabaThl-
BAaEMOro MaTepualla HapaMeTpbl pe3aHHsl H3Me-
HSIIOTCS B IIMPOKOM Jranasone (tadm. 2).

Tabnuya 2
CxopocTth pe3aHus u Buj oxJaxiaenus npu BCO
Pa3HbIX THIIOB MATEPHAJIOB

Marepuan Cropocts pesar OxaxIeHHe
HHUSI, M/MUH
AJIOMUHUIH 1000-5000 COX nitn MacisHbIH
TyMaH
Jlatyub 10002500 COK mnm MaciIstHBIN
TyMaH
Menm 6001500 COK mnm MaciIstHBII
TyMaH
THUTAHOBBIH CILIAB 100-200 COX nitn MacisHbIH
TyMaH
I'pacpur 1000-4000 |Coxatetii Bosyx
VYrnepoaucrsie
BOJIOKHA 250-500  |CoxaTslit BO3MyX
[InacTmaccel 300-1000 |Cxkatsrif BO3IyX
Cramu 300-700 COX mu MacisHbIH
TyMaH
COX wmi MacTsTHBIH
Hyryn 500~750 rypra
Kaporpounas crans|  75-100 COX unu MacisHbli
TyMaH

CrolikocTs WHCTpYMEHTa IIpH (ppe3epoBaHUM
00yclioBlIeHa MaTEPHaiOM PEKYIET0 HHCTPYMEH-
Ta, KAYECTBOM IMOBEPXHOCTHOT'O MOKPBITHS, TOYHO-
CTBIO M OCOOCHHOCTAMH T'€OMETPHU. XapakTe-
PUCTUKH PEKYIIEro WHCTPYMEHTa aJsl BBICOKO-
CKOPOCTHOH 00pabOTKH MOT'YT OBITH KJIacCH(HUIIH-
POBaHBI CIIEIYIOMUM 00pa3oM:

e CIIOCOOHOCTH COIMPOTHUBIISITHCS BBICOKUM Me-
XaHUYECKUM M TEIJIOBBIM BO3IEUCTBHIM. Menko-
3epPHUCTBIN KapOun (pa3Mep vacTui KapOuaa — oT
1 mo 0,4 MUKpOHA) C MOKPBITHEM Ha OCHOBE Kap-
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Ouga THUTaHa —dJTO KOMOHMHAIUA, OO0eCIedYnBalo-
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mas U3HOCOCTOMKOCTb, CONMPOTHBIICHHUE BBICOKOM
TeMIiepatype, HU3KHui Kod)OUIUEHT TpeHus u 3a-
LIUTY OT TPEHUS CTPYKKOH;

e Oonee TOYHAsI TEOMETPUSA, YeM Yy OOBIYHOTO
pEeXyLIero HHCTpYMEeHTa. 3HaueHUsl Mpeaena Tou-
HocTH (nmomyck) Ha muamerp 0,02 MM u mpexpena
TOYHOCTU paauyca pexymed kpomku 0,01 Mm
BJBOC MEHBIIE, YeM 3HA4YCHHs Mpeaena TOYHOCTH
00BIYHOTO0 UHCTPYMEHTA;

e ¢pe3pl, MpenHa3HAUYCHHBIC ISl BBICOKOCKO-
POCTHOHM 00pabOTKM 3aKaJIeHHBIX CTalleid, UMEIOT
LEHTpaJIbHBIE CTEP>KHU OONbLIEro nuamerpa u 0o-
Jiee MEJKUe 3yObsi, YeM OOBIYHBEIC (pe3bl. 3a cyeT
3TOr0 WHCTPYMEHT oOnajgaer OoJbIled >KecTKo-
CTBIO U HUMEET JNyYIllMe XapaKTEPUCTUKU COMPO-
TUBJSIEMOCTH JeopMaluil M BHOpanuu. YTOI
HAKJIOHA CIHpaiy (JUTMHA PeXyIIed KPOMKH) 3y0a
HanOOJBIINI U3 BO3SMOXKHBIX.

Bbicokasi cKOpOCTh BpallleHHsl IINMUHIETS yBe-
JUYMBAECT BIIMSHHE BHOpalMM WHCTPYMEHTa Ha
npouecc pe3anusi. YToObl CTOWKOCTh HHCTPYMEHTA
U KauecTBO MOBEPXHOCTH OBUIN YIIOBIETBOPUTENb-
HBIMH, HEOOXOOMMO HCIIONb30BaTh KECTKHHM HH-
CTPYMEHT, NpHUYEM Ka)XIbli MUJUTUMETpP BbLIETA
uMmeeT OonplIoe 3HaueHUE. IHCTpYMEHT ¢ MalbIM
BBUIETOM MMEET HauMEHbBLIYIO AeopMaliio U Me-
Hee MoJBEep KeH BUOpaLuy.

[Ipu BBICOKOCKOPOCTHO#H 00pabOTKE HWHCTPY-
MEHTOM M3 TBEPAOr0 CIUIaBAa YYHTBHIBAETCS HE
TOJIBKO €ro TBEpAOCTh, HO U 3HAYEHUE CONPOTHUB-
JeHus: u3rudy, Tak Kak oOpaboTka MPOU3BOAUTCS
C BBICOKOM 4YacTOTOM yJapoB pexylell KpOMKH
o merail. MHCTpyMeHT ¢ Gojee BBICOKMM 3Haue-
HUEM CONPOTUBJICHUS M3rMOy MeHee IMOJBEPKEH
MOBPEKACHUSAM WM TPEIIMHAM B pe3yjbTaTe yna-
POB O MeTaJT N CTPYKKY.

OnTrMaNbHBIM COYETaHWEM 3HA4YEHHs TBep-
JOCTH M CONPOTUBJICHUS M3rHOy 00JamaroT cruia-
BBl C U3MeJbUEHHBIM 3epHOM (Menee 0,5 MUKpO-
Ha). CylIecTBYIOT TEXHOJOTMH TOJYYEHHs TBEp-
JBIX CILIABOB C aOCOJIOTHO MallbIM pa3MepoM 3ep-
Ha, 00JIaIAfOIX BBICOKHUM COMPOTUBIICHUEM H3THOY
MIPY HE3HAUUTENEHOM YMEHBIIIEHUH TBEPAOCTH.

Hanecenne mOKpBITHS 3HAYUTENHHO YBETUYH-
BaeT CTOWKOCTb HMHCTpyMEHTa, oOecrieunBas J0-
MOJTHUTENBHYIO 3aIUTY TBEPJOrO CIUIaBa OT Tpe-
HUSL U BBICOKOH TemmepaTypbl. OOBIYHO HCIIONb-
3YIOTCS TP THIIA TOKPBITHUS:

1) amomonutpun tutaHa (TiAIN). Cmyxur
TEIJION30ISITOPOM B omepanusx o0paOOoTKH, Xa-
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PaKTepHU3yIOIIMXCS BBHICOKUMH TeMIlepaTypaMu, B
ToM umcie 6e3 npumenenus COX. Dto nmokpeiTue
XapaKTepU3yeTcsl CONMPOTHBICHHEM BBICOKOTEMIIE-
paTypHOMY HM3HOCY U cKomb3siuM dhdexrom. Ilo-
kpbiTue TiAIN mo3Bonsier MHCTPyMEHTY coxpa-
HATH CONPOTHBIIEHNE U3HOCY MPU BBICOKOH TeMIle-
paType, Tak Kak HMEET TEMIIeparypy IUIaBICHUS
npubinsuTenbHo Ha 35 % Oonblie, yeM HUTPUA
tutana (TiN). Hapyxusiii cnoii nokpbrtust TiAIN
MpEeACTaBIsAeT cOOOK OKCHJ aJIOMHHHUS, KOTOPBIH
SIBIISIETCS] OMHOBPEMEHHO TBEPIBIM U CKOJIB3SIINM.
Xopolio 3amuiias HHCTPYMEHT OT M3HOCa, OKCUJ
QIIOMUHHSI KaK Obl CMa3bIBAET TOPSUYYIO CTPYKKY,
4YTOOBI OHA CKOJIB3UJIa 0 TIOBEPXHOCTH (Ppe3bl Oe3
Tertonepeaayn M npuwinnanug. Huzkuit koaddu-
LUEHT TPEeHHs JelaeT dTO MOKpbITHE 3(dexTHs-
HBIM Ui 00paboTKu rpaduTa, YyryHa M Ipyrux
aOpa3MBHBIX MaTEpHAJIOB;

2) nutpun kapouga tutaHa (TiCN). Tomncroe,
MHOTOCJIOHHOE TOKPBITHE, KOTOPOEe MPEuMYLIECT-
BEHHO mpuMeHsiercs 1ist 00pabotku cranu. Heno-
CTaTOK ATOTO MOKPHITUSI COCTOMT B TOM, YTO €ro
HeNb3s HAHOCHTH IMOBTOPHO. MHCTpyMeHTHI, mo-
KpbIThie ogHaxkapl TiCN, OOBIYHO MOBTOPHO MO-
kpeiBatorcst TiN. Ilokpeite TiCN npumensercs
TaMm, TJ¢ TBEPAOCTh 3aroToBku MeHblie 42 HRC
M CKOpOCTh pe3anus He Oounbine 240 m/muH. Tlpu
3THX YCIIOBHAX PE3aHHs PEKOMEHIYETCsl MCIOJb-
30BaTh OXJIAXKIAIOLIYIO SMYIIbCHIO;

3) uutpun tutana (TiN). DTo merieBoe MOKpHI-
THE, U XOTA HE MOXET paboTaTh B YCIIOBHIX,
B KOTOPBIX paboTaloOT NpeAbIIyLIHE ABA TOKPBITHS,
OHO SIBJISIETCS] YHHUBEPCAJIbHBIM U PEHTA0ETbHBIM.

BbBIBO bl

1. Ilpu co3maHUM YHOPaBISIOIIMX HPOrpaMMm
IUIsl BBICOKOCKOPOCTHOH 00pabOTKM MpeArnoyuTH-
TENBHO MCIOIb30BaTh JUIMHHBIE U TJIABHBIE TPacK-
TOPUHM JBHWIKEHUS HMHCTPYMEHTAa, pe3aHue ocy-
LIECTBJIATH 00pasyloliell HHCTpyMeHTa ¢ HeOOoJb-
moi TIayOMHOW B OCEBOM M  paJuajlbHOM
HaTpaBJICHUSIX.

2. dns peanu3alvy 3aJaHHBIX PEKUMOB BBICO-
KOCKOPOCTHOI'O (hpe3epoBaHusl HEOOXOAUMO yCTa-
HOBHTH JIOITyCTUMBIE XapaKTEPHUCTUKU TEXHOJIOTH-
YEeCKO CHCTeMBbl J10O0 MpPH ee U3BECTHBIX Xapak-
TEPUCTUKAX HA3HAUYUTH pPa3peliCHHbIE PEKHUMEI
pe3aHus.

3. Ilpu BBICOKOCKOPOCTHOM (hpe3epOBaHUM HaM-
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Ooee 3(PQPEKTUBHO HCMOTB30BATh MOHOJHUTHEIC
(dpe3bl M3 TBEPAOrO CIUIaBa C TMOKPBITHEM U3
AIFOMOHUTPHU/IA TUTAHA, HUTPUIA KapOuga TUTaHa
WM HUTPHUJIA TUTAHA.
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MOIEJIUPOBAHUE ®OPMHUPOBAHUA KAYECTBA ITIOBEPXHOCTHU
3ATOTOBOK U3 YYI'YHOB ITPHU UTVIO®PE3EPOBAHUU

Jloxmopa mexn. nayx, npogpeccopa FAPIIIAH 1. JI., ®EJIBJIITEHH E. 3.,
unxycenepvot BHPHY A. B., TOHYAPOB C. I1.

bBenopycckuti nayuonanbHulll mexHuueckuti yHugepcumenn,
3enenocypckuii ynusepcumem (Iloavuia),
HOO «Hcm FOponean Iapmcey, PYIT «MT3»

[loBbIIeHHE KOHKYPEHTOCHOCOOHOCTH —IPO-
MBILICHHOW MPOAYKIMH, BBITycKaeMol B Pecry0-
ke bemapych, mpeponpenenser HeE0OXOIUMOCTb
WHTEHCUBHOI'O MOUCKA 3(P(PEKTUBHBIX HAyYHO-TEX-
HUYECKHX PELICHUH M0 YBETMYEHHIO CPOKA CITYXK-
OBl MaIlluH, MEXaHU3MOB U 000pYJOBaHUS 32 CUET
pa3pabOTKM M TPUMEHEHHS BBICOKONPOU3BOIH-
TENBHBIX Majio- U 0€30TXOAHBIX, pecypcocOepera-
IOLIUX M DKOJOTUYECKH YUCTHIX TEXHOIOTHII.

KadecTBO MOBEpXHOCTH B 3HAUMTEIBHOW CTe-
MIEHU OIpeNeNsieT 3KCIUTyaTallMOHHbIE XapaKTepu-
ctuku aeraneit mammd. [lo manaeM [1], MeTombl
(dbopMHpOBaHHUS KadecTBa IOBEPXHOCTU JeTajel
MarmuH coctaBiisior 10-20 % oOriei TpyIoeMKo-
ctu ux u3roroenenus. [IpuBeneHusie B 310 pabdo-
T€ pe3ynbTaThl aHAIU3a TEXHOJIOTMUYECKUX IIpo-
LIECCOB M3TOTOBJIEHUS JA€TajJiell MallMH B pa3ind-
HBIX OTpacisX MAaIIMHOCTPOEHHS MOKa3aJH, YTO
Takoi 00paboTke nmoasepratorcs 85-95 % BhImyc-
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KaeMbIX aeraneil. OOpaboTka MPOBOJOYHBIM HH-
CTPYMEHTOM, B YaCTHOCTH HUTJIO(PPE30H, SIBIISETCS
MEpPCIEeKTUBHBIM METOAOM Jjsl  (POPMUPOBAHUS
KayecTBa MOBEPXHOCTH JIeTaICH.

dopmupoBanue Tomorpaguu H TEOMETpU-
YECKOM CTPYKTYPHI MMOBEPXHOCTH MPH HIiodpese-
POBaHUM OCYILECTBISIETCS B PEXHME MHUKpOpe3a-
HUS B 30HE B3aMMOJCHCTBUS PEXYIINX DIIEMEHTOB
C MOBEPXHOCTHIO 3aroToBku. [Ipu urnodpesepopa-
HUH, KPOME YMEHBIIIECHHSI BBICOTHl MUKPOHEPOBHO-
creit 10 Ra = 40 MKM, B MOBEPXHOCTHOM CIIOE
¢dopmupyercs Hakien. CreleHb HakJIenma HIJIO-
(dbpe3epoBanHol moBepxHOCTH Aocturaet 40 % [2].
BapbupoBanue mapaMeTpoB pexuMa Hriodpese-
pOBaHUSI TO3BOJISIET YNPABIATH (OPMHUPOBAHUEM
KadecTBa 00paOOTaHHOM TOBEPXHOCTH JIETaJH,
a CIenoBaTebHO, €€ JKCIUTyaTallMOHHBIMH ITOKa-
3aTeNsIMH.

UccnenoBanu BiAMAHWE TapamMeTpoB peXHMa
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