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NCCIEJOBAHUME TEMIIEPATYPbBI PE3AHUSA TP YUCTOBOM
TOYEHUMU PE3INAMU C AVIMA3ZHO-TBEPAOCIIJIABHBIMUA
MJACTUHAMM KPYTJIOM ®OPMBI

Hcenedosano enusnue CKopocmu pe3arusl Ha memnepamypy npu 4YucCmoeom moderuu munaHoeoco

cnnasa BTI-0, amomunuesozo cniaéa AK6 u namynu JIS0 anrmasHo-meepOOoCHaGHbIMU NAACMUHAMU.
IIpusedeno onucanue 2padyupoeKy mepmMonapsl. YCmanosneHo, Yymo npu YuCmoeomM modeHuu mumano8o20
cnaaea BTI-0 pesyamu ¢ kpyenvimu naacmunxamu ATII: ¢ yeenuuenuem ckopocmu pezanus om 0,4 0o 4,2
m/c npu nooaue 0,1 um/06 u 0,05 mm/06 memnepamypa 8 30me pezanusi Heaunelno yseruuusaemces om 400°
0o 1200 °C; npu cxopocmu pezanus 1,5 m/c memnepamypa 6 3one pesanus npesviwiaem 700 °C, umo
obycnagnueaem obpazoeanue 6blICOKOMEEPObIX OKCUOO8 U HUMPUOO8 MUMAHA. YcmaHnoeneno, umo npu
YUCMOBOM moyeHuu anomunuesozo cnaasa AK6 u namynu JI80 pesyamu c kpyenvimu naacmunxamu ATII ¢
yeenuuenuem ckopocmu pezarusi om 0,5 0o 4,0 m/c npu nooaue 0,1 mm/06 memnepamypa 6 30He pe3aHus.
Heaunetino yeenuyusaemcesi om 110 0o 400 °C.

420



PA3JIEJI 3. PABPABOTKA U BHEJJPEHUE OBOPY]J[OBAHUA 1 UHCTPYMEHTA, OCHALJEHHOI O
TBEPJIBIMHU CIIJIABAMU, B PA3JINYHBIX OTPACJIAX [IPOMBILIJIEHHOCTH

Kniouesvie cnosa: ToueHue, mumaHnoesble Cnjiassvl, aAIIOMUHUEBbIE CN1A6blL, 1ANYHb, AJIMA3HO-
meepaocnﬂaeﬁble niacmursl, memnepamypa pe3arnusl, CKOpocmbv pe3arnus.

[epcrieKTHBHBIM HaNpaBiIeHHEM MOBBIIICHUS d()(EKTUBHOCTH YHCTOBOH 0OpPaOOTKH IIBETHBIX
CILIABOB SIBIISIETCS IPUMEHEHHE PE3IOB ¢ alIMa3HO-TBepAoCIUIaBHbIMY TuiacTuHamu (ATIT) [1].

B mpornecce pesanns metaimioB okono 80 % paboThl 3aTpaymBaeTcsi Ha IUIACTHYECKOE U
ynpyroe neGopMHpOBaHHE Cpe3aeMoro CcJosi H CJos, TMpUieraronero k obpaboTaHHOU
MOBEPXHOCTH, U OKOJo 20 % paboThl — Ha MPEONOJICHUE CHJI TPEHUS IO TMepeaHed U 3aJHel
noBepxHocTsM pesna [2]. IIpumeprno 85-90 % Bceit paboThl pe3aHus HpeBpamiaeTcs B TEILIO,
KOJIMYECTBO KOTOPOTo (B 30HE PE3aHusl) ONpEesieT Ha U3HOC U CTOMKOCTh MHCTPYMEHTA, a TaKkKe
[IepOXOBATOCTh 00paOOTAaHHOW MOBEPXHOCTU. YCTAHOBJIEHO, 4YTO cBbime 70 % 5TOil TemnoThbl
yHOCHUTCS cTpykKoi, 15-20 % mornomaercs uncrpymenrom, 5—10 % — geranpio u Tonbko 1 %
U3JIy4aeTcsl B OKpy’Karoliee npoctpancTo [2]. Temneparypa B 30He pe3aHusi 3aBUCUT OT (PU3MKO-
MEXaHUUYECKUX CBOMCTB 00pabaThIBAEMOI0 MaTepuaya, PpEeXUMOB pE3aHUs, I€OMETPUUECKUX
[IapaMeTPOB PEXKYLIETO MHCTPYMEHTA M INPUMEHSAEMOM CMa304HO-OXJaxaaromen xuiakoctua. C
YBEJIMYEHUEM IIPOYHOCTH M TBEPIOCTH 00pabaThIBAEMOro MaTepuala TemMrnepaTypa B 30HE pe3aHus
MOBBIIIACTCS U TP TXKEJIBIX YCIOBHUAX paboThl MOkeT JocTurHyTh 1000-1200 °C.

TutanoBble cmiaBbl 00aJalOT B HECKOJIBKO pa3 MEHbIIEH TEIIONPOBOJIHOCTBIO, YeM
AIIIOMUHMEBBIE, JKEJIE30YTJIEPOAUCTBIE W HHUKENEBbIE CIUIaBbl [3], MOTOMY B 30HE KOHTAKTa
MHCTPYMEHT — JeTallb NPH TOYEHUH MPOUCXOIUT OOJjbIllas KOHLEHTpauus Termiotel. Kpome Toro,
TUTAHOBBIC CIUIaBBI IO CPAaBHEHMIO C JAPYrUMH 00pabaTblBaéMbIMM MaTepuaiaMu 00JaJaroT
oompimuM  kKod(ddurmentom  Tpenust [4], bonpmol kodpdunmeHT TpeHus U HHU3KAA
TEIUIONPOBOAHOCTh CIOCOOCTBYIOT POCTY TeMIlepaTypbl B 30HE pe3aHus. Bbicokas Temmeparypa
pe3aHus NPUBOJIUT K 00pa30BaHUIO TBEPJIBIX OKCUIOB U HUTPUJOB TUTAHA B 30HE KOHTAKTA pe3lia U
3aroTOBKH, YTO MPUBOJUT K OBICTPOMY U3HOCY UHCTPYMEHTA.

Takum o00pa3oM, MpU HUCCIEIOBAaHMM MpOLECcCa TOUEHHUS PpaA3IUYHbIX MaTepuajoB
OCHOBOIIOJIAraloMMU SBIISIOTCA TEMIIEpaTypa B 30HE Pe3aHMs. YTO B CBOIO OYEPElb OKAa3bIBAIOT
BJIMSTHUE HA CUJIbI, HI3HOC HHCTPYMEHTA U Ka4yeCTBO 00pabOTaHHOW MOBEPXHOCTH.

VYcnoBust ToueHust pesnamu ¢ KpyriabiMu ATID oTnuuyarorcss oT 0O0pabOTKM pe3laMu ¢
OCTpPBIM yIJIOM Ipu BepiivHe. [103ToMy Ba)KHO MPOBECTH SKCIEPUMEHTANIBHBIE HCCIIEIOBAHUS C
HCIIOJIb30BAHUEM HOBBIX CBEPXTBEPJBIX MaTEpUAIOB U YCTAHOBUTH BIUSHUE CKOPOCTH pE3aHMsI Ha
TEMIIEpaTypy B 30HE pe3aHusl.

Lenp HacTosIel pabOThI — 3KCIIEPUMEHTAIBHO UCCIIEI0BATh BIUSHUE PEKUMOB pE3aHUs Ha
TEMIIepaTypy IPU YUCTOBOM ToueHHMH TUTaHOBOro cruiaa BT1-0, anmromuuueBoro cruiaBa AK6 u
natyau JI0 KpyribMu anMasHO-TBepIoCIIaBHBIME MtacTuHamu (ATII).

Ycii0BusI IpOBeieHUs IKCIIEPUMEHTAa

Touenue BBINONHANM Ha BBICOKOTOYHOM TokapHOM ctaHke TIIK-125BM c n3menenuem
CKOPOCTH BpAIllCHUs IIMHUHAEA riaBHOTO mpuBoaa ot 120 mo 1800 o6/mMuu mpu momagax 0,05
Mm/06 u 0,1 Mm/06. I'mybuna pesanus ¢ = 0,1 mm. B kauecTBe MHCTpyMEHTa HCIIOJIb30BAIN
cOOpHOM TIPOXOIHOM pe3ell, OCHAIICHHBIH MEXaHWYECKH 3aKPEIUICHHONW Kpyrioi ruractuHor ATII
(nmametp — 7 MMm) Ha momyioxkke u3 TBepaoro cmiaBa BK15. ['eomerpus pexyieid KpOMKH:
nepenuuii yron 0°, 3aguuii yrosa — 10°.

JUia  u3MepeHust TeMIepaTypbl pe3aHuss Ipd TOYEHHWHM TUTAHA  MCIIOJb30BAIU
aBTOMATHU3HPOBAaHHYIO CHUCTEMY HCCIEIOBaHMUs  Ipolecca To4YeHHs [5], KoTopasi, BKJIIOYAeT
XPOMEIb-AIFOMEIIEBYIO TepMoIiapy, pazpadboranusiii ycummurenb, AL ADA 1406 dupmsr «HOLIT
DataSystems» W  mnepcOHalbHBIM  KommbloTep.  Ympasienue Allll, perucrpanuio wu
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MpeABAPUTENBHYI0 00pabOTKY SKCIIEPUMEHTAIBHBIX JAHHBIX BBITIOIHSUIA C TTIOMOIIBIO TTPOTPAMMBI

«PowerGraph» [6].
I'panyupoBka TepmMonapsl

Jlis u3MepeHus TeMIepaTypbl pe3aHus B JIEp>KaBKy ObLla BCTPOEHA XPOMEIb-aTIOMeeBast
TepMomapa, KOHTAKTUPYIOIIAsi C PEXyIled BcTaBKkoW. [l TrpaaydpoBKH TepMoOmapsl ObLT
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Puc. 1. Bnok-cxema cmenoa O0ns
2PAdyuposKU mepmMonapbl

paszpaboTaH cnenuanbHbli cTeHn (puc. 1), KOTOpBIii
oOecreyrBaJl HarpeB BEPILMHBI pe3lia A0 TemImeparyp,
KOTOpBIE BOZHUKAIOT B 30HE PE3aHUS.

Crenpg ans rpaJyMpOBKH TE€pPMOIAphl COCTOSLI
W3 HarpeBaeMon MEJHOM IIACTUHBI | TONIMHON & MM,
C OJHOW CTOPOHBI KOTOpPOM ObUTa 3aueKkaHeHa
KOHTpOJIbHasE ~ TepMmomapa 2,  COEJUHEHHas ¢
3JEKTPOHHBIM TEPMOMETPOM 3, a ¢ APYrod CTOPOHBI
pacnonaranu BepmuHy pesua 4. Ilo kpasm MenHoi
IUIACTUHB CHUMMETPUYHO OBLIM YCTAHOBJICHBI [IBa
JJIEKTpOHarpeBaTens 5.

Temnepatrypy meaHoi minactuabl ot 200 1o
800 °C oOecneunBaiy 3a CUET U3MEHEHUs HANPSKEHUS
TpaHcopmaTopa. M3mepenue TemnepaTypsl IJIACTUHBI
1 BbIMONHANM TEpMOmapod 2 U DIIEKTPOHHOIO
tepmomeTpa TM-902C (-50-1300 °C). Hampsokenue
3a/1aBaji TakKuM 00pa3oM, 4TOOBI CTA0MIIBHO B TEUCHHUE
He MeHee 60 c obOecneunTb 3aJlaHHYIO TeMIEpaTypy
Tiarp METHOM NJIACTHHBI 1.

Korna sta temmneparypa crabunuszupoBaiach, K
MEJHOW IJIACTHHE NMPHKUMAJK pe3ell 4 co BCTPOSHHOU
tepmoniapoit 6. Curnan ot tepmomnapbl 6 Trep udepes

YCUIIUTCIIb 7 mocpeaACTBOM aHaJ]OFO-I_II/I(I)I)OBOl"O Hp606pa30BaTeJ'I${ 8 3amuCchIBaIM Ha KOMIIBIOTEP 9.

[ToryueHHsbIE rpaduxu
3aBUCUMOCTHU IIOKa3aHUM TepMomapbl Trep
oA peXylmed BCTaBKOM pe3na  oT
BPEMEHM KOHTAKTa 7 IIOKa3aHbl HAa puC. 2.
Buano, uyro Haubosee HHTEHCUBHO
U3MEHEHUE TEMIIEpPaTypsl IOJ peXyILIeH
IJIACTUHOM mpoucxoauT B TeueHue 10 c
[IOCJIE KOHTaKTa BEpLIMHBI pe3la ¢
MEJTHOH TUTACTHHOM.

B najIbHenmeM YUYUTBIBAJIA
BEJIMYMHY NOKa3aHUil Tepmomnapsl Ha 10 c.
B pesynbrare BBINOIHEHHON I'PaJIUPOBKU
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Puc. 2. Ilpumepwvr  epaghukos

mepmonapvl  Tnep 6 3a8ucumMocmu om 6pemeHu
KOHMAKma T npu pasHulX memnepamypax Hazpeea

Tyaop MEOHOU NAACMUHDBL

30 U 00paboOTKM  JKCHEPUMEHTAIIbHBIX
JaHHBIX OblLIa YCTaHOBJICHA 3aBUCUMOCTD,
KOTOpass TO3BOJIMJIA YCTAHOBHUTH CBSI3b
MEXIY TEMIIepaTypoil TEpPMOIAPhI
Tnep(10) ma 10c wu  TtemmepaTypoi
HarpeBaTens Thazp

NOKA3AHUA
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KOTOpasi MO3BOJIMJIA ONPENEIATh TEMIIEpaTypy B 30HE pe3aHus Ipe; MO BEIUYMHE TEMIIEpaTyphl

TepMornapbl Trep(10).

HccaenoBanne TemnepaTypsl B 30He pe3aHus

Ha puc. 3 npuBenensl rpadguku U3MEHEHHUS TEeMIIEpaTypbl MOJ PEeXyUIeil MIacTUHOW B
3aBHCHUMOCTH OT BpEMEHH 00pabOTKH T Ipu ToueHuH crutaBa turaHa BT1-0.
[To momydenHsIM rpadukam (puc. 3) ompenensivd 3HadeHus Temrepatyp Ha 10 cek. B
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Puc. 3. [Ipaguku usmenenus memnepamypol
mepmonapvl Truep pe3ya 6 3agucumocmu om epemeHu
00pabomku T 0151 paA3HLIX CKOPOCMeEU pe3anus v npu
mouenuu cniaéa mumaua c nooaveui S = 0,05 mm/06
(@) uS =0,1mm/06 (6)
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JajabHENIIeM 3TH BEJTMYUHBI
ucrionb3oBanu B dopmyne (1) s
OMpeNIeTICHUs] TeMIepaTypbl pe3aHusl.
AHanoruYHbIC rpaduku ObLTH
MOJy4eHbl TNpH  00paboTKe  CIUlaBa
ATIOMUHUS U JTaTYHH.

Ha puc. 4 IIPUBEICHBI
3aBUCHUMOCTH BIIUSIHUE CKOPOCTH V Ha
TeMIlepaTypy B 30HE pe3anus 1 Tmpu
TOYEHUU CIlJIaBa TUTaHa MpH TIIyOuUHE
pe3anus ¢ = 0,1 mm s monau S = 0,05
Mm/00 1 S = 0,1 MM/00.

1. [Ipu yBeAWYEHUH CKOPOCTU
pe3aHus v TeMIepaTtypa B 30HE pe3aHUus
The; HENIMHEVHO YBEIUYUBACTCS.

2. Ilpy OIMHAKOBBIX CKOPOCTAX
peszanus nnsg moxayn S = 0,1 MM/00 u
nomauu S = 0,05 MM/00, TeMIiepaTypbl B
30He pe3aHus Tpes HE3HAYUTEIIBHO
OTIMYaOTCs (B Mpeaenax MOTrpelHOCTH
U3MEPEHUS).

3.1lpu yBeAWYEHUU CKOPOCTHU
pesanust v > 1,5 m/c Temmneparypa B 30HE
pe3anus npessimaet 700° C. Ilpu Takux
TeMIlepaTypax MIPOUCXOIUT
B3aMMOJICIICTBIE TUTaHA C KUCIOPOIOM
U a30TOM BO3/yXa, YTO B CBOIO OUEPE/b
o0OyciaBiauBaeT oOpa3zoBaHus
BBICOKOTBEP/BIX OKCHIIOB M HUTPHUIOB
tuTaHa [3].
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W3 ananuza rpadukoB Ha (puc. 5 u 6) cienyer, 4ro:

1. [Tpy 9UCTOBOM TOUYEHUU CIUIABA ATIOMUHUS C YBEIMYCHHEM CKOpPOCTH pe3aHus v ot 0,5
1o 4,0 m/c (S = 0,05 mm/00) TemmiepaTypa B 30He pe3aHus 7 HEIMHEWHO yBenuuuBaeTcs ot 150° mo
400° C.

2. [Ipu YUCTOBOM TOUEHUU JIATYHH C YBEJIHMUEHHUEM CKOpOCTH pe3anus v ot 0,7 go 3,5 m/c (S
= 0,05 MM/00) Temmieparypa B 30He pe3anus 1 HeIWMHEWHO yBenumauBaercs ot 110° qo 270° C.

3. lnd crutaBa aJIOMUHUS TIPU OJUHAKOBBIX CKOPOCTAX pe3anus i moxad S = 0,1 Mm/00,
TeMIieparypa B 30He pe3anus 1 Ha 4—6 % Boimie, yem npu nogade S = 0,05 mm/00 (puc. 5, a).

4. lns naTyHu TpPU OAMHAKOBBIX CKOPOCTSAX pe3anus ansa momad S = 0,1 mMm/00,
TemrepaTypa B 30He pe3anus T Ha 28-35 % Beime yem npu nogaue S = 0,05 mm/06 (puc. 5, 6).

5. Ilpu nogaue S = 0,05 MM/00 U OJUHAKOBBIX CKOPOCTAX pE3aHUS IMPU TOUYCHHUH CILIaBa
AIIFOMHUHMSI TeMIlepaTypa B 30He pe3anust 1 Ha 25-30 % Belie, yeM Ipy TOYEHUH JIaTyHu (puc. 6, a).

6. [Ipu mogave S = 0,1 MM/00 1 BO BCEM HCCIEIyeMOM JIMANa30HE CKOPOCTEH pe3aHus mpu
TOYCHHUH CIUIaBa AIFOMUHUSA U JIATYHU TEMIIEpATyphl B 30He pe3anus 1 coBnaaarot (puc. 6, 0).

Ymensienue nogaun ¢ 0.1 mm/06 1o 0,05 MM/06 TPUBOAUT K YMEHBILIEHUIO TEMIIEPATYPhl
pe3aHus Uil ciijlaBa altoMuHUS Ha 4—6 %, a 1 natyHu — Ha 25-35% Bo BceM HCCie10BaHHOM
Juana3oHe CKOPOCTel pe3aHusl.

BriBoabI

1. [Ipu yuctoBoM TOoueHHH TUTaHOBOro cruiaBa BT1-0 pe3namu ¢ KpyriaslMy IJIaCTUHKAMU
ATII ¢ yBennuenneM ckopocTtH pezanus v ot 0,4 1o 4,2 m/c npu nogaye S = 0,1 mm/06 u S = 0,05
MM/00 Temmeparypa B 30He pe3anust I HenuHelHo yBenmumBaetcs ot 400° mo 1200° C. Ilpwm
cKopocTu pe3aHuss v = 1,5 M/c Temmeparypa B 30He pe3aHus mnpesbimaer 700° C, 4yro
o0yciaBnuBaeT 00pa3o0BaHNE BHICOKOTBEPIBIX OKCHIOB M HUTPHIOB TUTAHA.

2.1lpy 4MCTOBOM TOYEHMH ATIOMMHUEBBIX CIUIABOB M JIATYHHM pe3LUaMH C KPYTJIbIMHU
iactuakamu ATII ¢ yBenmnyennem ckopoctu pesanus v ot 0,5 mo 4,0 m/c mpu nogaue S = 0,1
MM/00 TeMnepatypa B 30He pe3aHus 1 HenuHeiHo yBennuuBaercs ot 110° qo 400° C.

3.Ilpy 4YKCTOBOM TOYEHMH JIATYHM pe3laMu C KpyribiMu miuactuHkamu  ATID c
yBeJIMUeHHEeM cKopocTH pe3anus v ot 0,7 1o 3,5 m/c u nogaue S = 0,05 mm/06 TemnepaTtypa B 30He
pe3anus T HenuHeWHO yBenuuuBaercs ot 110° no 270° C.

Hocnioaxceno ennue weuoxocmi pizanHs Ha memnepamypy npu modinHi mumanogoeo cnaagy BT1-0,
anominieeoeo cniagy AK6 i namyni JISO anmasno-meepoocniaswumu niacmunamu. Hasedeno onuc
2paodyrosants mepmonapu. Bcmanoeieno, wo npu uucmogomy mouinui mumarosoco cnaagy BT1-0 pizysamu
3 kpyenumu naacmunxamu ATII: 31 30invuwennuam weuokocmi pizanis 6i0 0,4 0o 4,2 m/c npu nooaui 0,1
mm/06 i 0,05 mm/06 memnepamypa 6 30Hi pizanHHA HeriHilIHO 30inbuiyemucs 6i0 400 oo 1200 °C; npu
weuokocmi pizanus 1,5 m/c memnepamypa 6 30mi pizanus nepesuwyye 700 °© C, wo 3yMo6110€ YmeopemHs
BUCOKO MBepOUX OKCUdie i Himpudie mumauy. Bcmanosieno, wo npu Yucmogomy MOYIHHI AIOMIHIEE020
cnnagy AK6 i namyni JI80 pizysamu 3 kpyenumu naacmunxamu ATII 3i 30invuenuam weuoxocmi pizanus 6io
0,5 0o 4,0 m/c npu nooaui 0,1 mm/o6 memnepamypa 6 30Hi pi3anus HewiHiUHO 30inburyemobes 6i0 110 do
400 °C.

Kntouoei cnosa: Touinna, mumanogi cniaeu, amoMiHIE CNIABU, TAMYHb, AIMA3HO-MBEPOOCHIA8HI
NIACTUHU, MEMNEPaAmypa pi3aHHs, WEUOKICMb Pi3aHHS.
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Buwinyck 21. IIOPOJJOPA3PYIIAIOLJUN U METAJIOOBPABATBHIBAIOIIAH HHCTPYMEHT — TEXHHKA
U TEXHOJIOI'UA EI'O U3I'OTOBJIEHUA U ITPUMEHEHUA

L. N. Devin, N. E. Stakhniv, A. S. Antoniuk, S. V. Rychev
INVESTIGATION OF CUTTING TEMPERATURE IN TURNING CUTTERS
WITH DIAMOND-CARBIDE PLATES

The influence of the cutting speed on the temperature during the turning of the titanium alloy VT1-0,
aluminum alloy AK6 and brass LS80 with diamond-carbide plates. The description of the thermocouple
calibration is given. It was found that when the titanium alloy VTI1-0 was turning with round diamond-
carbide plates: with an increase in the cutting speed from 0.4 to 4.2 m/s with a feed of 0.1 mm/rev and 0.05
mm/rev, the cutting temperature nonlinearly increases from 400 to 1200 °C; at a cutting speed of 1.5 m/s,
the temperature in the cutting zone exceeds 700° C, which causes the formation of high-strength oxides and
titanium nitrides. It has been established that when the aluminum alloy AK6 and brass L80 was turning with
round diamond-carbide plates with an increase in the cutting speed from 0.5 to 4.0 m/s with a feed of 0.1
mm/rev, the cutting temperature increases nonlinearly from 110 to 400 °C.

Key words: Turning, titanium alloys, aluminum alloys, brass, diamond-hard alloy plates, cutting
temperature, cutting speed.
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MPOIECC YACTOBOI'O IVIM®OBAHUSA IUJINHAPUYECKHAX IOBEPXHOCTEM
YAIIEYHBIMU AVIMA3HBIMHU KPYI'AMU

B pabome npedcmasnen memoo 0080004H020 winUGPOBAHUSL YUTUHOPUYECKUX NOBEpXHOCMEU 00
BbICOKUX KIIACCO8 HUCTMOMbL AIMA3ZHLIMU Kpyeamu. Tlonyuuna pazsumue meopus 5mo2o 8uoa wiuposanus, ¢
MOYKU 3PEHUsL HA OCYWECEISIIOWYI0 (DPUKYUOHHBIL KOHMAKM Napy UHCMpYMeHm — obpabamuviéaembill
YURUHOp, Kaxk Ha OUHAMUYeCKylo cucmemy. B 3one konmaxma na paboueil nogepxnocmu Kpyea nosieusiemcs
VUACOK, KOMOpbILL oxeamviéaem o00padamvleaemyro YUiuHOPUYECKYI0 HOBEPXHOCHb, UYMO CHUdICAem
VposeHb subpayuil.

Kniwouesvie cnosa: wnughosanue, yuruHOpUYeckasi NOBEPXHOCMb, AIMA3HBIIL KpYe.

Crioco06 10BOIOYHOrO NUTU(OBAHUS HJIHMHIPUICCKUX TTOBEPXHOCTEH 0 BBICOKHX KJIACCOB
YUCTOTHI KPyraMu M3 CHHTETUYECKUX aIMa30B M3BECTEH CPAaBHHUTEIHHO JAaBHO. OH 3aKIIOYACTCS B
TOM, YTO YalllCYHBIH aJIMa3HbIil KPyr C TOMOIIbIO MPYXHHBI MOKUMAIOT K 00padaThiBaeMoi
JeTalld C  TIOCTOSHHBIM  yCHJIUEM |
YCTaHABJIMBAIOT TaK, YTO OCH BpalICHUS
Kpyra U JeTalld B3aUMHO MEePEKPEIIUBAOTCS
o/ MPSIMBIM yTJIoM (puc. 1). DTo mo3BOISIET
MOJIYYUTh  BBICOKMH  KJIacC  YUCTOTHI
oOpaboTaHHOM MOBepXHOCTH [1].

JIB>KeHHE TMOauu OCYIICCTBIISCTCS,
Kak NPaBUIIo, nepeMeIeHIeM
BPAIIAIOIIETOCs AJIMA3HOTO KPyra BJIOJIb OCH
BpamieHus jaerainn. HecMoTps Ha TO, 4TO

Puc.l. Memoo wnuposanus yununopuveckoi ~ TOT CHOCO0  1M300peTEH  CPABHUTEIHLHO
nogéepxHocmu  yawieyHolM  Kpyeom (b — AaBHO, B Cpeie  CICHMAINCTOB  HE

paccmosnue mMexcoy ocamu) [peKpamarTcs  CIOpbl IO TOBOAY
MPOIECCOB, HMMEIOIUX MECTO B 30HE

KOHTaKTa MHCTPYMEHT — JI€Tallb, JAIOMIUX BO3MOXKHOCTH MPOM3BECTH NMPEIU3MOHHYI0 00pabOTKY
CTOJIb MIPOCTBIMH M JOCTYITHBIMH CpPEICTBaMHU. PaboThbI, MOCBSIIEHHBIE TEOPUU JITaHHOTO METOJa
nuUTM(OBaHUS OYCHh HEMHOT'OYHCIICHHBI, M Ha HAIl B3TJIS1, HE OTPAXAIOT B IMOJIHOW Mepe CYIIHOCTH
peasbHBIX SIBJICHHIA.

AKTyaabHOCTh TaHHOM PabOTHI COCTOMT B TOM, YTO O HACTOSILIETO BPEMEHH CYIIECTBYET
npobieMa (UHUITHOW 00pabOTKM BaJKOB OoJibiioro auamerpa (muamerpom 400 MM U JJTMHOM
2000 MM) U3 HEp)KaBEIOIIEW CTajH, UCIOJIb3YEMbIX B TEXHOJOTMYECKHX Ipoleccax MOJy4yeHHUs

AeTalb Kpyr
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