HU3BECTHA

TOMCKOTO OPIEHA OKTSABPbCKOWM PEBOJIIOLIMU M OPJAEHA TPYJAOBOI'O
KPACHOT'O 3HAMEHHU TIOJIMTEXHHUUYECKOI'O MHCTUTYTA um. C. M. KHPOBA

Tom 263 1975

BbIBOP ONNTUMAJIbHBIX PE)KUMOB
PE3AHHUA NNPU TOYEHUHU THTAHOBBLIX CIIJIABOB

A. 1. AGOHACOB

(TlpeacraBjeHa HAYYHLIM CEMHHAPOM KadeJp CTAHKOB U Pe3aHHs METal/oB
U TEXHOJIOTHH MALIMHOCTPOEHHS)

B Hacrosiee BpeMss BO MHOTHX OTpPac/JsX MAaUIHHOCTPOCHHS HAXOAAT
IIYPOKOe MpHUMeHeHHe BbICOKONPOUHbIe, KapONpOuYHble H KOPPO3HOHHO-
CTOMKHE CTaJi U CIJIaBhI.

K unciy 3THX MaTepHaJoB OTHOCATCS clyaBel THTaHa. Hapsay ¢ Bbico-
KVMH CJTY:KeOHbIMH CBOMCTBAMH HEKOTOpbIE CIJIaBbl THTaHa 00/1a/1al0T HH3-
Kol 06pabaTblBaeMOCTbIO pe3aHueM. 3HAUYUTEeJbHBbIH pe3epB B IOBLILIEHHH
NpPOHU3BOAUTEIbHOCTH MeXaHMueCKOi 00pabOTKH TUTAHOBBLIX CIJIABOB CKPBIT
B BblOOpe peXHMMOB pe3aHHud.

CrpemJ/ieHHe yYeCTb 3KOHOMHYECKHe M TeXHOJOrH4eckKHe TpeOOBaHHS
NPOM3BOACTBA NPU pa3pabOTKe pallMOHAJbHBIX PEXKHMOB pe3aHHsl C MHHHU-
MaJibHBIMM 3aTpaTaMHU BpeMeHH y CPeACTB INPHUBEJO K CO3JaHHIO YCKOpEH-
HBIX MeTOA0B, 6A3UPYIOLUIUXCS HA U3YUEHMHM MHTEHCHBHOCTH M3HOCA HUHCTPYV-
MEHTA.

B nocnexnue roasl A. JI. MakapoB ¢ corpyaHukamu [1] paspaGoradn
MeTOJ ompeaeseHus o6pabaThlBaeMOCTH MeETaJJIOB pe3aHHeM H CIocol Oil-
penesieHUs] ONTHMAaJbHBIX COUETAHUH TM0Ja4 M CKOPOCTeH, IPU KOTOPBIX
ofecrieunBaeTcss MaKCHMYM CTOMKOCTH MHCTPYMEHTa ¥ HauJydllee KayecTBO
06pabOTaHHON NOBEPXHOCTH.

[lanHass cTaTbsl oOcBellaeT pe3yJbTaThl HCCJAENOBAHHH, MPOBEILEHHBIX
B sabopaTopuu pe3aHusi MeTaaa0B TOMCKOro NnoJUTEXHHUYECKOTO HHCTHTYTA
B coapyxkecTBe ¢ BepxHecanauHckuMm MeTansnoo6pabaTbiBalOUIUM 3aBOLOM
10 ncnoJb3oBaHuio Meroauku A. JI. MakapoBa ansl onpejeseHus] CTOHKOCTH
MHCTPYMEHTa U ONTHMAaJbHBIX PEKHUMOB pe3aHHsi B caydyae YepHOBOTO M IO-
JIY4UCTOBOTO TOYEHHSI TPyAHOOOpabaTbiBaeMbIX CIJIaBOB THTaHa.

HccnenoBanus NpOBOAMJINCL HA CEepPUHHBIX ClJlaBaX THTaHA MapKu
BT3-1, BT9 u BTS6.

‘B KauecTBe HHCTPYMEHTA HCHOJB30BAJUCh pe3LUbl C MeXaHUYECKHM
KpelvieHHeM IJ1acTHH TBepjoro cmiaBa mMapku BK8. [dnsi yepHoBo#t oGpa-

O60TKH peslbl uMeau reomerpuio: y=0° a=10° a; = 10° ¢ = 45°
@ =12° A=0°% R =1 mm. a5 nonayyuctoBoii o6pabGOTKH pe3llbl 3aTa-
YUBaJHCh CO Cjaeayiouled reomerpuein: y= +7 + 10° a = 10° a; = 10°

@ =45° ¢ =15° A=0° R = 0,5 un. OnbiTel npu OGAMPKE NPYTKOB H3
THTAHOBBIX cn/jaBoB auaMmerpom 120 m 160 mm npoBOAHIUCH B 3aBOJACKHX
ycaoBusIX Ha TokapHoMm cranke Mopenn IHIT 500. Pexumbl pesanusi us-
MEeHSIJIUCb B CJAENYIOIMX TIpefenax: CKOpPOCTb pesaHus — V = or 5+
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+ 40 m/mun; mnomaya — S = or 0,5+ 1,6 mm/o6; rayOuHA pe3aHus
= 5:Mm

[ToayuncToBOE TOYEHHEe NPYTKOB M3 THTAHOBBIX CIVIABOB JIHAMETPOM
120 u 160 mm ocyiiecTBJAsIOCH HAa TOKapHOM craHke momenu 1J163A. Onbi-
Thl TPOBOAMJUCH Ha CJEAYIOIIMX peXHMaxX: CKOPOCTb pe3aHHs H3MeHsi-
gacb — V=or 4+ 120 wm/mun, nomaua —s =otr 0,11 +0,47 mm/o06,
rnybuHa pesaHusi —t =2+ 3 mm.

CpenHsis KOHTaKTHasi TeMIllepaTypa H3MepsijlaCb METOLOM €eCTeCTBEH-
HOil TepMonapbl. M3HOC MHCTpyMeHTa 1O NepejiHell M 3aJHeil rpaHAM H3Me-
psiicst ¢ moMouibio Mukpockona MHUP-1M.

MHTEeHCHBHOCTb H3HOCA HHCTPYMEHTA OLIEHHUBAJIACh NMOBEPXHOCTHBIM OT-
HOCHTEJIbHBIM H3HOCOM pe3lla Mo 3ajHeil rpaHu — homs.

P — hon <100 wmm/10% cae?,
(le—Ly)-s |

hona =

rne
hi — KOHEuYHas WIM TeKyuias BeJUUHHA M3HOCA HHCTPYMEHTa 1O 3aj-
Heil TpaHu, MAM;
Ry — HaUaMbHBIH M3HOC MHCTPYMEHTAa NO 3aJHeH TpaHu, M,
.l — KoHeuHasi WM TeKyllas AJHHA TNYTH DE3aHus, i
ly — JNJIMHA HAYaJbHOTO yyactTKa NYTH Pe3aHusd, M;
$ — BeJIMYHHA OTpPE3Ka, YHCJEHHO paBHAs nojauve, M.

YacTHble 3MOupUYeCKHe 3aBUCHMOCTH, IOKa3blBaloline BJHSHHE CKO-
pPOCTH pe3aHHsl M I0JAaud Ha CTOHKOCTh HHCTPYMEHTA, MOJYUYEHbl HAa OCHOBE
3aKOHOMEpPHOCTeH H3MEHEeHHS TOBEPXHOCTHOTO OTHOCHTEJIBHOrO H3HOCA
pesna — Ay, -

DKcrnepuMeHTaNbHble TPaUKH, OTpa)Kalollle 3aBUCHMOCTb CKOPOCTH
CTOHMKOCTb B JIOTapU(PMHUECKHUX KOOpJAHHATaX, AJA caydaeB o6paboTKu TH-
TAHOBBIX CIIJIABOB HA YKa3aHHBIX peXUMaX, UMEIOT 10 JBa MPAMOJTHHEIHBIX
yuacTKa ¢ TOuKoil mepenoma. Ha yuactkax, pacno/fioxKeHHBIX JieBee TOuek
nepejaoMa, BJHSIHHE CKOPOCTH pe3aHusl Ha CTOHKOCTb MHCTPYMeHTa 3Ha4H-
TEJbHO MEHbILE, YeM 3TO HMeeT MeCTO B 00JiacTH CKOPOCTeH AJST TpaBbixX
yuacTkoB. Ilpu yBenuuenun nomaum neperutd aunuit 7 = f(V) Haunuaercs
pu MeHbIIHUX cKopocTsiX. OTciona ciaenyert, 4To (OPMYJibi CTENEHHOTO BHILA,
Bblpakaiouine 3aBucuMoctb I = f(V u s), cnpaBefsuBBl TOJBKO HJA OIi-
pelle/leHHbIX JHAaNa30HOB CKOPOCTeH pe3aHust u nojxay. Pacuer cToliKocTH
HJIH CKOPOCTH pPe3aHHsi 10 eJHHOH CTeHeHHON 3aBHCHUMOCTH MOXKHO MONycC-
THTb JIMIUb B TOM CJydae, ecaH JeBas BeTBb KpuBoit I == f(V) nexur B 3c-
He OuYeHb HHM3KHX CKOpOCTEH pe3aHHsl, He HMEIOIHX TNPaKTHYECKOro 3Haye-
HHS. DKCTpeMaJbHblil Xapakrep 3aBucuMoctd I =[(V) ob6ycioBieH naMere-
HHeM NPHPOABI W MHTEHCHBHOCTH mnpeobJaajaroliero Buza usnoca. C uzme-
HeHHEM DPeXHMOB pe3aHHs MEHSIOTCS yCJOBHsI KOHTaKTa Mexay obpaba-
TbIBAEMbIM H HMHCTPYMEHTAJbHBIM MaTepHaJ/JOM, H3MEHSIOTCS U (DU3HKO-Me-
XaHUYeCKHe XapaKTePHCTHKH KOHTAKTHPYIOUIMXCH IMOBEPXHOCTEH.

HcnonbsoBanne 3asucumocteit I'=[(V; s) nas ontuMmusauuun pe-
JKHMOB pe3aHHsi CBA3aHO C PSAAOM HEAOCTATKOB: OOBIYHbIE CTOHKOCTHBIE HC-
MBITAHHS SIBJSIOTCH BeCbMa TPYAOEMKHMH H TPeGYIOT 3HAUHTEJIbHOTO PacXo-
la oOpabaTbiBaeMOro MaTepuasna, CKopocTb pesaHus VrH IepHOL CTOHKOCTH
T gBnsiorcst GyHKIHEH IPUHATOrO KPUTEPHs 3aTYIICHHS, IDH MOHOTOHHOCTH
dynxkunun T=[ - (V - s) HeBO3MOMKHO OIpEIEJUTL ONTHMAJbHBIE PeKIMbI
006paboTKH, ofecrneynBalolUie MUHHMAJbHYIO HHTEHCHBHOCTL HM3HOCA.

Taxkum 06pa3oM, He HCKIIOUeHA BO3MOMKHOCTE BbIGOpa HepalHOHAALHEIX
PEXHMOB pe3aHHsl, NPH KOTOPHIX HapsLy C HHU3KOH TMPOU3BOAHTEIbHOCTHIO
1 BBLICOKOH €e0eCTOMMOCTbI0 00pabOTKH HHCTPYMEHT OYAeT HMeThb BBICOKYIO
HHTEHCHBHOCTb H3HOCA.
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C sTux mosunuit Haubojsee OOBEKTHBHOI XapaKTepHCTUKOH o6pabaThbl-
BAE€MOCTH MeETaJ/IJIOB pe3aHHeM CJellyeT CUYHUTaTb HHTEHCHBHOCTb HM3HOCA
WHCTPYMEHTa. 3aKOHOMEDPHOCTb H3MEHEHHSI HHTEHCHBHOCTH H3HOCA HHCT-
pPYMEHTa He 3aBHUCHT OT NPHHATOTO KPUTEPHs 3aTyIJIEHHS, YTO I03BOJISET
Pe3Ko COKPaTHTh MPOAOJKHTENbHOCTH OMBITOB NPH HCCICA0BAHMH obpaba-
TBHIBA€MOCTH METaJ/IJIOB H YCTAHOBJEHHHM HAHUBBIIOJHEHIIMX DPEXHMOB pe-
3aHHuA.

Ha puc. 1 mpeacraBieHa 3aBHCHMOCTb HHTEHCHBHOCTH H3HOCA, BbIpa-
JKEHHOTO Yepe3 MOBEPXHOCTHbIM OTHOCUTEJNbHBIH HM3HOC peslla Mo 3aaHei
rpaH#, OT CKOPOCTH Pe3aHHs M NOAAYM AJS CIy4aeB YEPHOBOIO H IIOJNYUH-
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Puc. 1

CTOBOTO TOYEHHS THTaHOBHIX cniaBoB mMapku BT3-1 u BT9. Ha stom xe
rpaduke NpHBeLEHbl 3KCIEePHMEHTAJbHBIE 3HAUEHHSI CPEIHUX KOHTAKTHBIX
TeMnepaTtyp MJs paccMaTpuBaeMblX cayuaeB o6paborku cminaBoB BT3-1
n BT9.

3aBHCUMOCTH A o4, = f(V) nmast Bcex mccieayeMblx Iofay HMMEIOT TOY-
K¥ MHHHMYMa, KOTOpble HaO0J/I0JaloTCs NPH pPa3HbIX CKOPOCTSIX pe3aHHs.

Uem OGoJblle Mofaya U Bblllle MPOYHOCTH 06paGaTBIBAEMOro CIJIaBa,
T€M IIPH MEHblIeH CKOPOCTH pe3aHHus BeJHYHHA MOBEPXHOCTHOTO OTHOCH-
TeJbHOrO H3HOCa MMeeT MHHHMMaJbHOe 3HadeHue. [lJs Kaxmoi mapbl o6pa-
OaTbiBaeMbIH MaTepuaJs — TBepPJbll ClJIaB Ha BCeX IMOJayaX TOUKAM MHUHH-
MyMa KpUBBIX hom= [ - (V) cooTBercTByer oiHa M Ta XKe Temmeparypa
Ora TemnepaTypa H OyAeT ONTHMAJbHOH KOHTAKTHOH TeMNepaTypol s
napel oOpabaTbiBaeMblil CIJIaB — pe3ell, INIPH KOTOPOH HMHTEHCHBHOCTb
n3Hoca Oyner MHHuMaJsbHOW. Takum o6Gpasom, KakAo# 1oxaue COOTBETCT-
BYeT ONpejie/ieHHass ONTHMaJ/bHasi CKOPOCTb pe3anusi — Vo, npu pabore Ha
KOTOPO# JOCTUTA€TCs] MUHHUMAJIbHAsi MHTEHCHBHOCTh H3HOCA HWHCTPYMEHTA.
[ToBhimeHHe CKOPOCTH pe3aHHs MPOTHB ONTHMAJbHOH BEeJHUYHHBI, a TaKKe
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