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JKAPONPOYHBIX MATEPHAJTIOB NIPH HECBOOOJHOM TOYEHUM

Muxaitnos C. B., laanunos C. H., Muxaiinos A. C.

(KocTpomckoii rocy1apCTBEHHBIN TEXHOJIOTMYECKUM YHUBEPCUTET)

H3znoocena memoouxa pacuema 2nyounsl U CmeneHu Hakiena no8epXHOCMHO-
20 cn0si Oemalieli U3 YNPOUHAEMbIX HCAPONPOUHLIX MAMEPUAnos npu Hec800600HOM

pe3anuu

PaGouue mpoueccsl B COBPEMEHHBIX MalIMHAX XapaKTEPU3YIOTCS BHICOKMMHU
3HAUYEHUSAMM JIaBJICHU, HArpy3o0kK, ckopocteid u temmeparyp. OObIYHbIE KOHCTPYK-
LIMOHHBIE CTAJIM B 3TUX YCIOBUAX HEJOJTOBEYHBI WM BOBCE HEIIPUTOJHBI, IOITOMY B
MAaIIMHOCTPOEHUH Bce OO0JIblliee paclpOCTPAHEHUE MOJIYYaroT CIUIaBbl C BBICOKUMU
MOKa3aTeJIIMU MPOYHOCTH, KAPOIPOYHOCTH, CTOMKOCTH MPOTUB KOPPO3HH. JKCILTY-
aTal[MOHHbIC CBOWCTBA JCTAJIEW MAIlMH B 3HAYUTEJIBHOM CTEIEHU 3aBUCAT OT Kade-
CTBa MOBEPXHOCTHOTO cJiosl. M3-3a 1eeKTOB MOBEPXHOCTHOIO CJIOSl MPOUCXOIUT 0O-
jee ObICTPOE HAKOIJIEHUE MOBPEXKACHUM, TPUBOAAILIEE K pa3pylueHuto aeraitu. [Ipu-
MEHHUTENIbHO K OTBETCTBEHHBIM JETajsIM COBPEMEHHBIX MallWH, PaOOTAIOIIKUM B
CJIO)KHBIX YCIIOBHSIX, IMOJ KAa4€CTBOM MOBEPXHOCTHOIO CJIOSA IMOHHMMAIOT IIEPOXOBa-
TOCTh 00pabOTaHHON MOBEPXHOCTH M (PU3UKO—MEXAHUYECKHE XaPAKTEPUCTUKU TI0-
BEPXHOCTHOT'O CJIOsI, B MEPBYIO OYepeb CTENEHb, INyOUHY Hakjena U OCTaTOYHBIE
Hanpspkenus [1]. [TapameTpbl kauecTBa MOBEPXHOCTHOTO CJIOS MOTYT BBICTYIIATh KaK
KPUTEpUU ONTUMHU3ALMU MEXaHUYECKOW OOpabOTKHU JeTanel, Tak U SBISATHCS Bax-
HBIMU TE€XHUYECKHUMH OTPAaHUYCHHUSIMU NIPU HA3HAYEHUHU ONTUMAJIbHBIX YCJIOBHUH pe-
3aHMSL.

[Ipu pacuere mapaMeTpoB KauecTBa MEXaHUYECKOM 00pabOTKH >KapOIPOYHBIX

IIACTUYHBIX MATCPHAJIOB BA)KHOC 3HAYCHUC UMECT 3aBUCUMOCTD HAIIPSIPKCHUSA TCKY-

4yecTH MaTepuana Os OT HaKOIJIeHHOU nedopmanuu €. HanpsokenueM Tekydectu Os
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HAa3bIBACTCs HANPSKEHUE, BBI3BIBAIOIICE B YCIOBUAX JIMHEMHOTO HAIPSKEHHOTO CO-
CTOSIHUS TJIACTUYECKYIO AeQOopMaIfio Ipy JaHHOW BEIMYMHE HAKOIUIEHHOU nedop-
Maiuu. HanpspkeHune TekydyecTd M3MeHsieTcs 1o Xoay AegopMmaluy MaTtepuana, T.e.

ABJISIETCSA TIEPEMEHHOM BEJIMYMHOW, KOTOPYIO CIEAYET OTIMYaTh OT IOCTOSHHOW Be-
JMYMHBI, HA3bIBAEMOM MPEEIOM TEKYYECTH Osq , IPEACTABIAIONINM COOOM HaYalb-

HOE HaIpsHKEHUE TEKYyYeCTH, T.€. HalpsDKEHUE, MIPU KOTOPOM BO3HHUKAIOT IIacTUYe-
ckue aepopMalvi B Ha4aJlbHBII MOMEHT aepopMupoBanus (puc. 1.). Ynpounenuem

(HaKJIeTIOM) Ha3bIBAETCS YBEIUUCHHUE HAIPSDKEHUS TEKYUECTH 0 X0y AedhopMaiiuu.

Oy

G0

0

€}

Puc. 1. Tunosas sxcriepuMeHTaNbHas KpUBasi YIPOUHEHUS

MaremaTuyeckuii aHaiu3 Mpolecca CTPYKKOOOpa3oBaHUS TIPU PpEe3aHUU
YIIPOYHSEMBIX MAaTEPHUATIOB BBIIIOJIHUM C MOMOIIBIO PACYETHOU CXEMBI, IIOKAa3aHHOU
Ha puc.2. Jlns obnerdenuss O6yeM cuuTaTh, YTO UMEET MECTO IIOCKOoe JaedopMupo-
BaHHOE COCTOSIHHE, T. €. AedopMalls B HANPaBICHUU, IEPICHAUKYISIPHOM K TLIOC-
KOCTH YEepTEeKa, paBHA HYJII0. ITO XOPOIIO COOTBETCTBYET HECBOOOTHOMY PE3aHHIO B
Clly4dae, KOTJia IMPUHA CTPYKKH HE OYEHb Majla IO CPABHEHMIO C TOJILIUHOMN cpe3ae-
Moro cios. CoracHO cxeMe pesel] BHeApsIieTCsl B MaTtepuan oopabaTtbiBaeMoi 3aro-
TOBKHU CO CKOPOCTBIO V,. BO3HUKarOmMii IpU 3TOM O4Yar UHTEHCUBHOM IJIACTUYECKOU
nedopMaluy 3aKi0OUYeH B MPOCTPAHCTBE, OTPAHMYCHHOM ITOBEPXHOCTBHIO pe3lia Ha

yuactke OC, a Takke NyHKTUPHbIMU JTUHUSIMUA A OB. @opma kpuBoit A0 onpenensier
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riyOuny h, ympoyHeHHOro ciosi 00pabOTaHHOW TMOBEPXHOCTH, BBHIMIEAIIEH W3 IOJ

pesia.

Puc.2. PacueTHas cxema rmporecca pe3aHus yIpoOYHSIEeMbIX MaTEPHAIOB

Touka C nmenuT y4aCTOK KOHTAKTa CTPYKKH C PE3LOM Ha IUIACTUYECKUN U
ynpyruil. B obnactu BOCDK, pacrnoyio)KeHHOU BBIIIE BEPXHEH T'PaHUIIbI oyara MH-
TEHCHUBHOM IJIACTUYECKOHN AedopMaliK, UMEIOT MECTO BTOPUYHBIE YIPYTrOIlacTuye-
ckue aedopmaliu, 00ycIoBICHHbIE MPOUCXOASAIINM BEIpABHUBAHUEM HEPABHOMEPHO
pacrnpeeNieHHbIX M0 TOJNIIMHE CTPYKKH BHYTPEHHUX HampspbkeHuid. B atoit oOnactu
oOpa3zyromascs CTpyKKa KOHTAKTUPYET € MepeaHEN MOBEPXHOCTHIO pe3lia Ha HEKO-
Topoi juymHe |, a Bbiie Toukn D oHa OTXOIUT OT moBepxHOCTH pesna. Korma mia-
cTudecku aeopMUpOBaHHast 30Ha BHICOTOM N4 okaspiBaercs mpasee octpusi O pesla,
MPOUCXOJIUT €€ yIpyrasi pa3rpy3ka, 00ycioBIMBaroas KOHTAKT C 3aHE OBEPXHO-
CTBIO pe3iia Ha JIHHE |3.

['myOuHy NpOHUKHOBEHMsI TIACTUYECKOW aedopmaniu B 0O0padaThiBaeMyrO

3arOoTOBKY MOXHO HAWTH M3 YCJIOBHUSl PaBEHCTBA HYJII0 CYMMApHOH COCTaBIISIOIIEH



CKOpOCTEH TeueHus, HopMaibHOW K rpaHuiie AO. YOpolleHHOE BBIPAKEHUE IJIA
pacueTa TiTyOruHBI TPOHUKHOBEHUS TUTACTUYECKON Aedopmariui uMeeT Buj [2]

h, = 1.45(u — 0.3)a, (1 — siny) (7.1) (1)
rje u — K03 PUIMEHT TUTACTUYSCKOTO TPSHUS CTPYKKH ¢ MHCTPYMEHTOM, ;=K a; —
TOJIIIIMHA CTPYXKKH, K, — KOADDUIIMEHT YKOPOUCHHUS CTPYIKKH.

[Ipu HECBOOOAHOM TOYEHHMH B PE3aHUU yYACTBYET HE TOJBKO IJIaBHAS PEXKY-
11as KpOMKa, HO M BCIOMOTAaTENbHAS KPOMKA, TAIOIIAs JOMOJIHUTEIBHOE YBEIUUEHHE
rJIyOMHBI M BEJIIMYMHBI HAKIIENa B 30HE 0OpaOOTaHHOM MOBEPXHOCTHU. YYECTh 3TO
BJIUSTHUE MOXKHO 4Y€pE3 COOTHOILICHUE CWJ, JCUCTBYIOIIMX CO CTOPOHBI TJIABHOM H
BCIIOMOTaTEIIbHOM PEXYIIUX KPOMOK. Kak M3BECTHO, 3TH CUJIbI ONPEIACIIAIOT HAIIPaB-
JeHue cxona ctpyxku. Cxema GhopMHUpOBaHUS HAKIEMAHHOTO CIIOS MPU HECBOOO/I-

HOM pe3aHuH, BIepBbIe npeiokennas CeBacThsiHOBBIM B.S. [3], moka3ana Ha puc.

3.

ObpabatbiBaemas
[etanb

W,

Puc. 3. Cxema popmupoBanusi HaAKJIEMAHHOTO CJIOS MPU HECBOOOIHOM pe3a-

HUU MaTepHUaJIOB



N3 cxembl creayer, 4To JJIS ONPEACICHUs] OCTATOYHONW TITyOWHBI HAKJICTIaH-
HOTO CJIOSI TIPU HECBOOOJHOM pPE3aHWU HEOOXOIWMO 3HATh BEIWYUHY yria CXO01a
CTPYXKKH 1 U TNIyOUHY TUTACTUYECKU Je(OPMHUPOBAHHOTO CJIOS B TJIABHOM CEKyIei
IUTOCKOCTH N4 MITH B TUTOCKOCTH CXOJa CTPYXKKH h,

h,=h,sin n (2)
rae hy= 1,45u-0,3) k.ay,(1-siny,), aisy9 — TOIIIMHA CPE3a€MOI0 CIOS U MEPEAHHIMA
yroJI B TNIOCKOCTH CXO/1a CTPYKKH.

B pabote [1] npuBeneHsl pe3yabTaThl OOIIMPHBIX IKCIICPUMEHTAIBHBIX HC-
CJIEIOBAaHUM HAKJIEMAHHOTO CJIOSi 00pabOTaHHOM MOBEPXHOCTH, KOTOPHIE MOKa3aiH,
YTO Ha TOJIIUHY 3TOTO CJIOS M BEIMYMHY HaKJIeTIa TOMHUMO T€OMETPUICCKUX (PaKTo-
POB pe€3aHusl BIUSET CKOPOCTh PE3aHUsI, U3MEHSIOMAs KOI(PPUIUEHT YTONIICHUS
CTPYXKH U TEeMIIEpATypy pe3aHus. YBEIUUYCHHE TEMIIEpaTyphl PE3aHUs CIIOCOOCTBY-
€T UHTEHCU(UKAIIMK TIpoIlecca pa3ylpOUYHECHUS U CHUKEHUIO Hakiena. Kpome Toro,
YCTaHOBJICHO, YTO IOj[a4ya BJIMSET HA HAKIEN HE TOJHKO KaK reoMeTpUyYecKuil ¢ak-
TOp, YBEIMYCHHE KOTOPOTO IMOBHIIIACT ITyOMHYy Hakiena. [1o JaHHBIM dSKCTIEpUMEH-
TOB MPU YBEIWYEHUU MOJA4YM TeMIlepaTypa pe3aHusl Bo3pacraer, a KodhdUiMeHTt
TPEHUSI HECKOJBKO CHUXKACTCS (TIPH OMPEAEICHHBIX CKOPOCTSX), YTO MOXET IPHBO-
JTUTh K YMEHBIIIEHUIO TNIYOMHBI U CTETIEHU HaKJIeTIa.

Jlist ompeneneHus: BO3MOXKHOTO YIPOUHEHUS 0OpabOTaHHON MOBEPXHOCTHU
netany (T. €. OTMpeJeNieHus] Hakiena B 00JacTh MPOHMKHOBEHHS TIACTUYECKON fe-
dbopmani HIKE OCTPUS PE3lla) PacCUUTaeM HAKOIUICHHYIO JedopMaifio B pac-
cMaTpruBaeMoOil 00JaCTH B MOMEHT €€ MPOXOXACHUS 3a OCTpHe pesla mo Gopmye
[2]:

e = 2.31s cos y/a, (3)

DTO BBIpaKEHUE TMO3BOJISET OICHUTh YIIPOUYHEHHE 00pabOTaHHON TTOBEPXHO-
CTHM TI0O KPUBOW YNPOYHEHUS MaTepuajga 3aroTOBKM WJIU M0 €€ aIllpPOKCHMAIIUH.
Dmropa HaKOTUICHHBIX edopmartuii o TiIyOuHe Hakjiena nokaszana Ha puc. 4. 13 nee
BUJIHO, YTO HauOosbIIMe AedopMalri COCPEIOTOYMBAIOTCS BOJIMU3U PEXKYIICH TO-

BCPXHOCTH MHCTPYMCHTA.
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Puc. 4. Pacnpenenenne HakoIUIEHHBIX Aedopmanuii B oyare MHTEHCUBHOMN

IUIACTUYECKOMN I[e(l)OpMa]_II/II/I IIpHU pE3aHUHU MATCPHUATIOB

PacyeTHble BeTMUMHBI HANIPSHKEHUN B 3TOM 00JIACTH MOTYT OBITh ONPE/IEIIEHBI
[0 KPUBBIM YIPOYHEHHUs, IPUBEACHHBIM B CIIPAaBOYHUKAX WM MOJYYEHHBIM JKCIIE-
pPUMEHTAIBHBIM ITyTeM. Eclii pacueTHbIie 3HaYSHUS HAMPSKEHHUH MPEBBIMIAIOT TIPE e
IPOYHOCTH 00padaThIBAEMOro MaTepuaja, TO BEJIMKa BEPOSTHOCTh MOSIBICHUS MUK-
POTPELINH Ha MOBEPXHOCTH 0OPaOOTAHHOW JETaH.

['myObunHa HakyemaHHOTo ciosg (HOpPMHUpPYETCs, TIABHBIM 00pa3oM, CXKUMAaro-
MM CHUJIOBBIM IIOJIEM OT JIEHUCTBUS CUJIBI CTPYKKOOOpa3oBanus. Pactarusatoiiee cu-
JIOBOE T0JI€, BOSHUKAIOUIEE 34 PEXKYIIEH KPOMKOM MHCTPYMEHTA OT ACHUCTBHS TOM kKe
CHJIbI, MHOTOKpaTHO MeHblIe. [IoaToMy pacTaruBaroiee HarpsbkeHne XO0Th U TpHUBe-
JIeT K U3MEHEHHUIO CTEMEHU YMPOYHEHHUS MOBEPXHOCTHOTO CJIOS, HO Ha OCTaTOYHYIO
rIIyOMHY HaKJIEeTa HE CKaXKeTCs.

C uenpio najbHEHIIEro U3y4eHusl mapaMeTpoB MOBEPXHOCTHOTO ciiosi oOpa-
OaTbIBaEMOTO0 MaTepuaja yCTaHOBJIEHBI 3aBUCHMOCTH TapaMETPOB CEUCHHUs Cpe3a,

S3HAYCHUA yTJIa CXOJa CTPYKKH, I[CflCTBHTCJ'II)HI)IX NepeaAHero u 3aaHCro yriioB MH-



CTPYMEHTa OT YCJIOBUI pe3aHus. MeToauka pacyeTa yKa3aHHBIX NapaMeTpOB MOKa-

3aHa Ha MpUMepe HanboJiee XapaKTepHOU cxeMbl HecBoOOHOTO pe3anus [4] (puc. 5).

Y

Puc. 5. I'paduueckas Mozennb cpe3aemMoro ciost

KOOpI[HHaTBI OIIOPHBIX TOYCK PC3la U CCUCHUA CPC3aCMOI'0 CJIOA OIIPCACIIA-

I0TCS IO (hOpMYyJIaM:

Xc =—T-sin(¢,); X =X —I-sin(p);
Y. =r-cos(¢,); Yo =Y —I-Cos();
Xp = Xc A
Ya=Yc— T, ( )

W3 reomerpuueckoro aHanmsza rpaduuecKkoil MOJEIH CEYCHUS CpPe3aeMOro

CJI08 YCTaHOBIIEHO, YTO KOOPAMHATHI KPaiHMX TOYEK aKTMBHOIO y4acTKa Pexylleil
kpomkrr M (Xy; V), N(Xy:Yn) 3aBucsr or pasmepa (t —r+1r-cos (0) U BEJINYH-

Hbl 0Tpe3KOB EN u FN, 3HaueHns1 KOTOPBIX HAXOASATCS MO BBIPAKEHUSIM



COS ¢, —COS (p]
9p

s—r[singo+sin o+
singp/tgep, +cos @ )

EN =

m—\/tgz(pl (1-m?)+1
(ctg’p, +1)-sing,

FN =r-ctge, -| 1+ pur#0; (6)
s-sing

FN=—>N9
sin(@+¢,)

,mpur =0, (7)

rpe M= S/ r—sing, —ctge, -CoS ¢, ; s — nopaua; r — paauyc IpU BEPILIMHE UHCTPY-
MEHTA; (, (01 — TJIABHBIMA U BCIIOMOTATEJIbHBIN YTJIbI B IUIAHE.

Ecnu cHsaTHE mpumycka OCylIeCTBIsICTCS Npu ycioBusax, korga EN > 0, To
KOOpAWHATHI TOUKH N ompeaenstores no popMynam:

Xy =—T-Sing, +s—r-sing—EN -cosp;

Yy =r-cosg, +EN-sinp—r-cose. (8) )
Ecmu EN < 0, To B 3aBucumoctu ot FN pacuer Beaetcst mo ¢hopmysiam:
npu FN > 0:
Xy = FN -cos¢,;
yy = FN -sing,. (10) (11)
npu FN < 0:
X, = —F-Sing,+:
N 2] 5
: S (12) (13)
Yy =] OS¢, —sin| arccos— | |.
2-r
Koopaunatel Toukn M Haxoa8TCa U3 CIEAYIONUX YCIOBUM:
ecmn (t—r+r-c0sp)>0, 1o
_ , t—r-(1-cos
Xy =—T-(sing, +sing)— ( ¢);
9e (14) (15)

yu =t—r-(1—cosg,)



ecmn (t—r+r-c0sp)<0, 1o

Xy =—T-sing, —ft-(2-r-t);
yu =t—r-(1-cosg,)

rae t — rmyOuna pezanus.

(16) (17)

[IIupuHa cpe3aeMoTo CIIos OnpeneseTcs mo GopMyie:

B, = (X =X )" + (Yo = Vo) (18)

CpCI[HI/Ie 3HAYCHUA IIapaMCTPOB 30HBI PC3aHUA, B TOM YHCJIC YCalKa CTPYXKKH

M JJIMHA €€ KOHTAKTa C MHCTPYMCHTOM, PACCUUTBLIBAIOTCA 4YCPC3 CPCAHCC 3HAYCHUC

TOJIIIUHBI CPC3aCMOI0 CJI0A alcp .

a,, = o (19)

rac A =t -S— HOMHHAJILHOC IMOIEPEYHOC CCUCHUC CPC3aCMOTI0 CJI04; AA _ miomanab

0CTAaTO4YHOI'O CCUCHUA CPC3a.

B o6miem cayaae AA ompenensercs mo hopmyie (puc. 6):
AA=S5 +S,+S,+S,,
rae Si, Sy, Sz, S4 — MIIOMAAN OCTATOYHOTO CEYEHUs cpe3a, 00pa3oBaHHBIE NMPSIMOJIH-
HEWHBIMU U KPUBOJIMHENHBIMU YYaCTKaMHM BCIIOMOTATENbHON U IJIaBHOW PEXYIINUMHU
KPOMKAaMH HHCTPYMEHTA.
PacuetHbie BeIpakeHUs TUIOmane Si, Sy, Ss, S4 3aBHCAT OT COOTHOIICHUN

otpe3koB EN u FN ceuenus cpesa, 3HaUeHUsI KOTOPHIX HaxoAsaTcs o popmynam (5—

7.
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Puc. 6. HJ'IOHI&III/I OCTATOYHOI'0 CCUCHUA CpC3a, O6pa30BaHHI>IG pa3’IndYHbIMHA

Y4aCTKAMH BCIIOMOTATEIbHOM Y TVIABHOM PEXKYIIMMHU KPOMKAMHU HHCTPYMEHTA

Ecmu FN > 0, To

(Xy =X ) (20)
eciit FN = 0, 10 S;=0.
Ecmu EN>0,u X; +S—Xy >0, 1o

g _Yet¥—=2-Yc+2-1
2 2

(X +5—Xy) (21)

nHaue S, = 0.
Ecnu r > 0, To pacuer Sz u S; BeneTcs B 3aBUCUMOCTH OT 3HaYeHUd FN u EN

o ¢hopmyam:

npu FN = 0
.r2_ .
pu FN <0
Xy — X
arctg[”j.ru(xN—Xc).(yC—yN)
Ssz(XN_XC)'r_ = - (23)

2
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npu EN >0 u Xg +S—Xy >0, 10

@'rz"'(xc —X%s) (Yo —Ye)

Sy =X —X5) T— > (24)
HHaYye
arCtQLXC-'_S_XN)'rZ"'(XC +S_XN)'(yc _yN)
Sy=(X =Xy +8)-r— Yo = (25)

2
Ecmmr=0,10 S3=0, S;,=0.
Bripakenue i pacdera 7]y € y9eTOM BIMSHHUS BCEX OCHOBHBIX TEXHOJIOTH-

YECKUX (bﬂKTOpOB NMCECT BU.
7, =(7,, —arctg (tgA-sin (7, , + @) —tgy -cos(n,, +9))) (26)

rae 77, — yroji Ha4yajabHOr0 CXOJa CTPY>KKH, KOTOPBIN orpeaensaercs 1no Gopmyrie:

Xy — X
e 5 :
Ym = Yn 27)

Onpez[eneHHe 3Ha4YCHUA IICfICTBHTGJ'ILHOI‘O MNCPCIHCTO yIJla OCYIICCTBILACTCA

o ¢popmyie:
¥, = arctg(cosg - tgy +sing - tgA) (28)

rne ¢=1,—(7/2-¢), 1- YTOJI HAKJIOHA TJIaBHOW PEXYIIEH KPOMKH, Tpaj;, ) —
IJIABHBIM NIEPEIHUN YTOJ UHCTPYMEHTA, TPa.

C menbr0 IMPOBEPKH TEOPUM BBINIOIHEH KOJWYECTBEHHBIM AHAIN3 BIVSHUS
PEXKUMOB pE3aHUsl U TEOMETPUUECKUX NTapaMETPOB PEXKYIIETO NHCTPYMEHTA Ha TIIy-
OuHy HakjenaHHoro ciosi. [Ipumepsl pacdeToB A JBYX CIydyaeB pE3aHMsl C IJIaB-
HBIMH yriaMu B tiane 0=70° u ¢=90° npencrasiensl Ha puc. 7—11.

HcxonHbie AaHHBIe K pacueTy |: riaBHbIA yroa B ruiane ¢=70°, BcroMora-
TeNbHBIN yron B miane ¢;= 10°, mepexumii yroa y= 0, 3aguuii yroa a= 10°, yrox

HAKJIOHA TJIaBHOM pexyiieid kpomku A= 0, paauyc nipu BepumHe = 0,1 MM, paguyc
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okpyriieHus pexymieir kpomku p= 0,1 MM, dacka uzHoca Ha 3aaueit rpanu h3: 0,1

MM, CKOpOCTb pe3anusi V=60 m/muH, nonaya $=0,1 mm/00, rmy6una pezanus t= 1 mm.

h4, MM
0,04 /’_..._ —
0,035 — N\

0,03 \

0,025 \
0,02 \

0,015 \
0,01 \

0,005

0 ;
0,000 20,000 40,000 60,000 80,000 (. rpan

Puc. 7. BnusiHue rmaBHOTO yria B IUIaHE (@ Ha TIIyOUHY HakJena
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Puc. 8. BiusHue yria HakioHa TJIaBHOM pexXylled KpOMKH A Ha TIyOuHY

Hakiena npu ¢=70°
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h4, MM
0,03 [,

0,025 \\
i \
0,015

—~
0,01
0,005
0 1 ] ] 1 1
0 5 10 15 20 Y> rpan

Puc.9. BimstHue nepeHero yria y Ha riryOuHy Hakiena mpu ¢=70°

Hcxoonvle Oannvie k pacuemy 2. TiaBHBIN yrona B miane ¢=90°, Bcriomora-
TenbHBIA yroa B miane ¢;= 10°, mepexunii yron y= 0, 3amuuii yroa o= 8°, yroix
HAKJIOHA IJIaBHOM pexyiieid kpoMku A= 0, paauyc npu BepummHe = 0,1 MM, paguyc
OKpyTJieHHus pexymieir kpomku p= 0,1 MM, dacka nzHoca Ha 3amHeit rpanu h,= 0,1

MM, CKOpOCTh pe3anust V=60 m/muH, nmonaya $=0,1 mm/00, rmyOuna pe3anus t= 1 mm.
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Puc. 10. BausiHue yria HakjoHa IJaBHOW pexylledl KpOMKU A Ha TiTyOuHY

nakiena (¢=90°)
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h4, MM
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Puc. 11. BiustHue nepeaHero yria y Ha riryouny Hakiena (¢=90°)

Pe3ynbTaThl pacyeTa XOpoIIO COOTBETCTBYIOT IKCIEPUMEHTATBHBIX JTaHHBIM.
W3 reomeTprueckux mapaMeTpoB peslia Ha riyOuHy HaKIiena B HAauOOJIbIIeH CTeeHn
BIIUSIIOT TICPEIHUIN YTOJ Y, YTOJl B IIaHE (0, YTOJ HAKJIOHA TJIABHOW PEXYIIEH KPOMKH
A. Ilpu pesannu ¢ yraamu B mwiaHe ¢<90° riuyOnHa HaKIIEa YMEHBIIAETCS 110 MEPE
YBEIMYCHHS TIEPETHETO YIJIa Y , YBEIMYCHHS TOJOXKUTEIHLHOTO yria B IUJIaHE A U
riaaBHOro yria B miade ¢. [Ipu ¢>90° yron A okasbiBaer ciaboe BIMSHUE Ha HAKIIEIL,
MO3TOMY YIIpaBJIEHUE HAKJIETIOM CJIEIyEeT OCYIIECTBIIATH C TOMOIIBIO TIEPETHETO YTJIa
WHCTPYMEHTA Y. 13 pexxuMOB pe3aHust HauOOoJIbITIee BIUSHNAE OKAa3bIBAIOT IMOa4a MH-
CTPYMEHTa S M CKOpPOCTh pe3aHus V. JlJis yMeHbIIIEHUs] TTyOWHBI HaKjemna Cleayer
CTPEMHTHCS K YBEIMUYCHHUIO CKOPOCTH PE3aHus V U YBEIMYCHHUIO OTHOIICHUS TIIyOH-
HBI pe3aHus K nojave t/s.

BoiBoabI

C MOMOIIBIO BEIYUCIUTEIBHBIX AKCIIEPUMEHTOB YCTAHOBIICHBI TEXHOJIOTHYC-

CKH€ TapaMeTpbl, OKa3bIBAIOIINE HauOOJIbIlIee BIUSIHUE HA TTyOuHy Hakiena. B pe-

3yJIbTATC I/ICCHGILOBEIHI/Iﬁ pa3pa60TaHH PCKOMCHIAAINHU 110 HA3HAYCHHUIO PCIKUMOB PC-

14



3aHHA 1 TCOMCTPUHU PE3IOB C YHCTOM IMOJTYUCHUA Tpe6yeMBIX napaMcTpoOB Ka4cCTBa
IMOBCPXHOCTHOI'O CJIOA.
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