TEINNVIO®UYECKHUE SABJIEHUA
HA ITOBEPXHOCTAX KOHTAKTA B IPOLHECCE
BUBPOYIIPOUHAIOIENA OBPABOTKH
3YBYATBIX KOJIEC

HUrops E. TPULAI!
Amnzpeii B. KO3AK?

STRESZCZENIE

Hasedeno onucanue nogoco memoda uUCMOBOU U YAPOUHSIOWEl
0bpabomku  3y04amMulX KoieC HA OCHOBe 68C0eHUsl HA  KOHMAKMHbBIX
NOBEPXHOCMAX 3020MOBKU U UHCIPYMEHMA-00KAMHUKA 6UOpOKonebanull ¢
NPUNONCEHUEM 0ZPAHUYEHHOU paduaibHou Haepysku. Ilpusedensl 3asucumocmu
Ol pacuemos OCHOBHBIX MEXHUUECKUX U MEeXHOIOSUHEeCKUX Napamempos
npoyecca, Menio6blXx  NOMOKO8 HA  NOBEPXHOCHMHBIX — CLOAX  3)0bes
0b6pabamuleaemozo Koeca u memnepamypy npoyeccd.

Kak m3BecTHO, B HaYaabHOW CTamuW MPUPAOOTKH IETAICH W BO BpeMs
SKCIUTyaTalli¥ MAaIlliH Ha TIOBEPXHOCTAX KOHTAKTa MPOHCXOIAT MPOIECCHI
YCKOPEHHOT'0 MCTUPAHMSI, TIEPEXOASILIEIO B CTaIUI0 PABHOMEPHOTO M3HOCA Ha
MPOTSHKCHUU BCETO TMEpHoAa pabOThl MAaIIMH M MEXaHW3MOB. DTH IPOIIECCHI
XapaKTepU3yIOTCd yMEHBIICHHEM BBICOTHI MHKPO- U MaKpOHEpOBHOCTEH
(0MHOBPEMEHHO € YBENIMYCHHEM 3a30POB B COMPSDKEHHSIX), MOBEPXHOCTHBIM
YOPOYHEHUEM, NIEpepaclpeieiCHUEM HAMPSKEHUN B MOBEPXHOCTHBIX CIOSX U
(opMHpOBaHUEM HOBOW CTPYKTYpbl Jetaieil. OJHAKO OTH TIPOIECCHI,
CKa3bIBAIOIINECS OTPUIIATEIFHO HA MTOKA3aTeNsAX dKCIUTyaTaIl[iOHHOTO KauecTBa,
MOXKHO WCIIOJIb30BaTh B TEXHOJIOTMH OKOHYATEIhHONH 00paboTKM AeTaiei

1 prof. dr hab. in. Igor E. Hrycaj — Politechnika Lwowska
2 mgr inz. Andrej W. Kozak — doktorant Politechniki Lwowskie
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MaIliMH JJIsi 00ECIICYCHHs 3aJaHHBIX CBOWCTB HMX ITOBEPXHOCTHBIX CJIOEB C
LEJIBIO TIOBBILICHUS TOJITOBEYHOCTH U pab0OTOCTIOCOOHOCTH JICTaJICH.

PaccMoTpuM CYITHOCTH TakOW TEXHOJOTHH HAa TIpHMepe oO0paboTKh
3yO4aTheix Kosec. JJis 4MCTOBOM OOpaOOTKM M MOBEPXHOCTHOTO YIPOYHEHUS
3yObeB B aBTOMOOWJIBHOW TPOMBIIIICHHOCTH NPUMEHSIIOT METOJ[ CHIOBOH
00KaTKH, 3aMeHSIOMUH Mano3(pPEeKTUBHBIN Tporece 3yOoneBHHOroBaHusI. B
HallleM METOJIe, B OTJIMYME OT W3BECTHOTO, Ha TOPSIOK YMEHBIIAeM CHITY
oOkara. OTHOBPEMEHHO, /I WHTCHCU(HKAIIMM KOHTAKTHBIX IPOILECCOB M
BO3HUKHOBCHHSI  TCIUIOBOTO  BO3JICHCTBUSI  WCHONB3yeM  KojeOaHus B
TEXHOJIOTMUYCCKOM crcTeMe ¢ auamna3zonoM dactor 80 — 200 'u. UHcTpyMeHTOM
CIIY’)KHUT 3y04YaToe KOJIECO, Ha HIBOJHBEHTHBIX MPOPWIAX KOTOPOrO HAaHECCH
peryIsApHBIA penbed, HampuMmep, CeueHWs WM packaTka. [IpuHHUMas BO
BHUMaHHUE XapakTep Mpoliecca, TOYHOCTh M3TOTOBIICHHS WHCTPYMEHTa MOKHO
OTrpaHHYUTh 8 — 9CTEICHBIO TOYHOCTH, IIPH YeM Iepeil HaHeCEHUS pUDICHUS 1
TepMooOpaboTkori (mo 47-52 HRQ) 3yObsi NOKHBI OBITH MPONIUTH(OBAHEI,
R.1,25-2,5 [1].

YMeHblIeHne yCHTHs OOKATKH TIO3BOJISIET PEealn30BaTh JaHHBIA METOJ
C WCIOJL30BAaHUEM CTAHJAPTHOTO OOOpYMOBaHMS, HAMPUMEpP HA CTaHKaxX
TOKapHOW WU (pesepHoi rpymm. s mpuaaHus WHCTPYMEHTY pajraibHBIX
KOJICOAHUI MOYKHO HCITONIb30BATh CEPUIHBIE SJIEKTPOMATHHTHI.

JlaHHBIIT METOJ] MOXHO peain3oBaTh B 0€33a30pHOM 3allCTUICHUH
00pabaTeiBa€MOTO KOJIeCa M HMHCTPYMEHTA, IPH JBYCTOPOHHEM KOHTAKTE
3y0JaTtelx mpoduie. B 3TOM ciaydae KOJIECO-MHCTPYMEHT HE HMMEET
COOCTBEHHOTO TPHBOJA, a OOKaTKa OCYIIECTBISETCS 3a CUST BpAIICHUS
3arOTOBKH OT IIMUHACTS cTanka. (puc.l). J[ist omHONPOGUIEHOTO 3alCTICHUS
CTaHOK HEOOXOJMMO OCHACTHTH MOTOJHUTEIHHOW TUTapoit AeneHus. Bemymias
HIECTepHS THTaphl YCTaHABIHMBAETCS Ha pa0OYyIO ONMpPaBKy, & caMa THTapa — Ha
CYNIOPT TOKAPHOTO CTaHKa. [IpUHYIUTENbHOE BpAICHHE WHCTPYMEHTA,
COTJIACOBAaHHOE C MOMOIIBID TUTAphl C BPANICHUEM 3arOTOBKH, MPHIACTCS
WHCTPYMEHTY 4epe3 JIONMONHUTENbHBIA INMUHJCIBHBIN y3el. YBEJIHMYUTh
KECTKOCTb CHCTEMbI MOXHO € MOMOIIBIO0 110 uin 2-X KoJiec TOro e MOAYJIs,
YCTaHABIMBACMBIX CO CTOPOHBI, TPOTUBOINOJOXKHOW JCWCTBUIO PalUuaIbHOMN
cuIIbl. PerynmupoBaHue pajiaibHOTO YCHIHS B CXeMe, NMPHUBEJCHHON Ha puc.l,
BO3MOXXHO C TOMOINBIO TIPYXKHHBI 12, a W3MEHEHHE aMIUTUTYAbl KolieOaHue
JOCTUTAeTCs 32 CYET M3MEHEHUs BEJIMYMHBI BO3JIYNIHOTO 3a30pa A Mexay
TOPIIOM 3JIEKTPOMArHUTA U MOABMKHOM TTUTOMN MPHUBO/IA IITOKA.

[IpenBaputensHoe HarpyKeHue CUCTEMBI OCYILECTBIISIETCS
paIuabHBIM CONMKEHUEM 3arOTOBKH M MHCTPpyMEHTa. TapupoBaHue Harpy3Kd
B CHCTEME MOXXHO TMPOWU3BOJIUTH C TIOMOIIBIO CTATHUYECKOTO JTUHAMOMETPA.
HavansHoe cTatmueckoe ycuiue BHIOMpaeTCs B 3aBUCUMOCTH OT PaJualbHOMN
JKECTKOCTU CTaHKa C TaKOTO pacyera, YTOObl MPOTHO ONMpPaBKH C 3ar0TOBKOH,
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YCTaHOBJICHHOU B MATPOH C MOKATHEM IICHTPOM 3aJHel 0a0KH, HE MPEBHIIIal
1/80 —1/100.

Jlns MopenmupoBaHus TEIUIO(U3NIESCKUX MPOIIECCOB, MPOUCXOIAIINX Ha
KOHTaKTHPYEMBIX MOBEPXHOCTSIX, HEOOXOIHUMO BBITIOJIHUTH pan
B3aUMOCBSI3aHHBIN ICUCTBUI U pacueToB.

11

Puc.1. Cxema ycTaHOBKH BUOPOYIpOUHSIONIEeH 00paboTKI

1- 3aecomosxa 3y6uamoeo xoneca; 2 - pabouas onpaska, 3 - yeHmp nuHOIU 3a0uell 6abru; 4 -
nepeorull yeHmp; S - n0800K08wlll nampon; 6 —uncmpymenm-ooxkamuux; 1 —KonebamenvHulil
mexanusm; 8 —nonepeunwiii cynnopm; 9 - wmok ooxamuuxa; 10 —noosuocnas nnacmuna; 11 —
anexmpomacuum; 12 —npyoicuna; - 3a3op

1.CAJIBI, JEMCTBYIOIIME B 3ALEIIEHUN

I[Io obeum cucremam mnpoduneld oOKaTHHKa W 3yOuaToro Koieca
JCUCTBYIOT TaHICHLHMAJbHAas cuia P, OT BpamarenpHOro MOMEHTa Ha
IIIUHAETE, CO3aBaeMasi IPHBOIOM CTaHKA M CHJIA PaJMAIbHOTO HAarpy>KeHUS
Py (mpenBapuTenbHOrO HATSKEHHSA B CHCTEME, CTaTHYECKOrO CONIDKEHHS).
Bripasum cocraBistiomyio P, ¢ momoreio cootHommenus P, = k P,, Torma B
TIOJTIOCE 3aIeTUICHHS CHIIbI, ICHCTBYIOIINE 110 HOPMAJIH K TPO(MUIISIM PaBHBI

N, =P,(sina, + kcosa,); M
N, = P,(cosa, -k, sina,)

BcenenctBue nBmxeHust oOKata CHIIbI, ICHCTBYIOIINE HA MIPABBIC U JIEBBIC
npouiau B 3aueIuieHuH, OyayT pa3nuuHbiMU. Kak ciemyeT n3 3aBHCHMOCTEH
(1), Tonpko numis npu cootHomenun K =P, / P, = 0,5H0pManbHbIe K T€BBIM U
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npaBbiM NPOQWISIM CUJIBI OyAyT paBHBI 1O BeiauunHe. ClenoBaTeNnbHO, VIS
OJTHOBpPEMEHHOH 00paboTku IBYX cucteM mnpoduieit (0e3 pesepca) ycuime
paguanbHOTO COMIDKEHUS HEOOXOAMMO ONpenensaTh B 3aBUCHMOCTH OT
MOILIHOCTH OT TJIABHOT'O MPUBOJA M OOIIET0 TEpPeJaTOYHOTO OTHOLICHHSA K
MIMAHAETIO CTaHKA.

2.0IIPEJEJIEHUE (I)AKTI/I‘IECKOIZI ITOIDAIN KOHTAKTA,
JABJIEHUA U YAEJBHOU CUJIbI TPEHUSA

B pesynbraTe nOpuIIOkKEHHS TEPBOHAYAIBHOM CTaTHUUECKON Harpy3ku
MPOUCXOAUT CMHUHAHUE MHKPOOOBEMOB OOKOBBIX ITOBEPXHOCTEH 3yObeB
3arOTOBKM ¥ COJNW)KCHHE KOHTAaKTUPYEMBIX OBOJBBEHTHBIX  Mpoduiieit
3aroTOBKM W WHCTpyMeHTa. B mpenenax [UIMHBI KOHTaKTa SBOJIbBEHTHBIX
npodwrei murdoBaHHYIO TTOBEPXHOCTh OOKAaTHUKA OyaeM CUHTATh TJIaJKOH, a
IIEPOXOBATOCTh 3yOUaTOro KoOJieCa OTBEUACT KAYECTBY UEPHOBOW 0OpPabOTKH
MOBEPXHOCTH ¢ mapameTpoM R, 16-20 MkM. Ycia0BUsS yIpyroro KOHTaKTa
MOBEPXHOCTH 3y0a 3arOTOBKM M HWHCTPYMEHTa B TMpeleinax eIuHHIHOTO
BBICTYIIa MHUKPOHEPOBHOCTH IPHMEM, KaK KOHTAKT TJIAJIKOH MOBEPXHOCTH C
MOBEPXHOCTHIO cephl. JIJs 3TOTO Citydass BOCHONB3YeMCS 3aBUCUMOCTBIO IS
pacuera paguagbHOrO CONMKEHHS ), MOMydYeHHOW Ha OCHOBaHHH (POPMYIBI
Iepua [2]:

) 1 ) 1 ) 2 1/3
y= 083 N Hy + H; , )
r E, E,

rae Wy o E1, - cooTBeTcTBeHHO, KOaduuueHT [lyaccona u Moayiab yopyroctu
MaTepuajoB OOKaTHHKAa M 3aroTOBKH; I — paAnyc OKPYIJICHHS BEPIIMHEI
BeicTyna (cdepsr); N.- cuia, BbI3bIBaromias AeOpMaIHIO, HApaBiICHHAS IO
HOpPMAJIH K TPOQUIISIM.

[lo skxcnepuMmenTansHeIM naHHBIM [leTpocoBa B.B. Benmunmua paamyca
KPUBU3Hbl  ONOPHOM  IOBEPXHOCTH  Npoduias A IpeABAPUTEIBHO
06paboTaHHBIX IOBEPXHOCTEH cocTaBiseT [3]:

Hapamemp
uepoxo8amocmu
nosepxnocmu Ry mkm

Paouyc kpueusvl onopHot nogepxHocmu
npoguns, Mkm

6 NPOOOILHOM 6 nonepeyHoMm
5- 0,32 HanpasneHuu, Iy Hanpaenenuu Iy
10 -25 20 -120

[IpuBeneHHBI paanyc ONOPHOM IOBEPXHOCTH! r:,/rxz+ry2 . CornacHo
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maaHeiM  Jlemxkuna H.b. w PepkoBa D.B. anms  ycioBuii, Omu3kux K
3yoodpesepoBanuto, I =15 — 55uxm.

10 50
8 L =5 MKm 140
s 6 \ 30 s
5' =25 MKM| §
U? ! r =50 Mkm < /’ 20~
-~
0L == 0
100 300 500 700
N, H
250
200
—3—r 50
E 150 —o—r25 | |
= \ﬂ —A—r15
- ——r15
£ 100 \Q\S\R s ||
50 &N =
. A
0

100 200 300 400 500 60(l)\I ZIOO 800

Puc.2. 3aBucuMocTs (haxkTHUeCKOH muomany S, (a) u yaenabHol cuisl Tpenus f ,, Ha
MOBEPXHOCTSX 3yObeB KOJIECa OT Harpy3KU U PafilyCoB OKPYIJIEHUS ONOPHOi IIOBEPXHOCTH
E =2,05*10° MIla; 1h = 0,26 emanw 45,3a2omoska); b= 0,3 (recuposannas cmanv,
uncmpymenm); wuputa eenya 20 mm; onuna konmaxma (s R, =16 — 20) 2 um.;
Kkoa¢hpuyuenm cyxoeo mpenus 0,15

Ha ocnHoBanmmn wuccnenoBanuii Kparensckoro M.B. u Jlemxuna H.b.
OTHOCHUTENbHAS IO KOHTAKTa Ha PACCTOSHUU OT BEPIIMHBI BHICTYHA 0
YPOBHSI TIOBEPXHOCTH OCHOBaHuWs, paBHOW (R, — Y) MOXHO ompeaenuts u3

3aBUCUMOCTH.
_ y ’ .S,
=pb=| =—%, 3
4 [ER j S @)

Z
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rae:b, v - mapamerpsl, 3aBucsIue OT BUga 00padoTky; S,, S, — pakTnueckas u
HOMHUHaJbHast (MaKCUMAJIbHO BO3MOJYKHAS) TUIOIIAAb KOHTaKTa. Benuuunet b u v
JUTS TIOBEPXHOCTEH MpEeIBAapUTEIbHO HAPE3aHHBIX 3yObEB MpPUMEM Kak [Uist
MIOBEPXHOCTEH TIOCITIe Ppe3epoBaHus 1 TOKapHO# 00paboTku: V = 3; b = 1-3
3aBucumoctn (1) — (3) maroT BO3MOKHOCTH OIPENENNTH TaBIECHHE Ha
(haKTHUECKUX TIOBEPXHOCTAX KOHTAKTHPOBAHWS OOKATHMKA W 3arOTOBKH
3y04aToro KoJjieca M BeJIMYMHY YACIbHON CHIIBI TPEHHSI, BBI3BIBAIOIIYIO HATPEB
Y TETJIOBBIC MMOTOKK Ha COTPSDKCHHBIX MTOBEPXHOCTSX U Tenax (puc.2).

3.CKOPOCTbB CKOJIBKEHU A

Ckopocth  ckombkeHua mpoduiei Vs, B 3yO04aToM 3alleNIeHHU
OTIPEICITUM KaK CKOPOCTh B3aUMHOTO TIEpEMENICHUs MPoQuiIei conpsracMbIX
KOJIEC ¢ y4eToM BHOpokosieOanuii. Ecnu amrumTyma BuOpariii oOKaTHUKA d,
MM a gactota —f, I'11, To 171t 3y6uaToro 3areruieHus

d
Vsy:7“[ﬂa)l +w,) Eﬁtgay —tga'w)y + 2[ALF (4)

rae O, — AuameTp HavalbHOM OKPY)KHOCTH Kojieca; Wy, - YIJoBas 4YacTora
BpAllleHUs 3aroTOBKM M OOKaTHMKA; Oy - LIEHTPAJbHBIA yroJ, OTBEYAIOLIUiA
MOJIO’KEHHUIO PacCMaTPUBAEMON TOUKH CKOJBKECHUS Ha TMHUH 3alICTIICHHS.

B mnomoce 3amemnenus 0, = 0, a B3auMHOe ABMWXKeHHE mpoduiei
OTBEYAET YCJIOBHUSAM KadeHHs. MaKCUMalbHOE CKOJBXKEHHE, COOTBETCTBYIOIIEE
3HAYEHHIO Oy = Oy, NPOUCXOJUT B OCHOBAHMM HOXKKHM M Ha BEPIIUHE BHICTYIIOB
3yObeB.

4 TEIIVIOTA U TEMIIEPATYPA HA IIOBEPXHOCTSAX KOHTAKTA.

BcenencrBue BuOpanuii B KOHTaKTHOM 30HE TpPEHHE CKOJIBKEHUS H
TerIo00pa3oBaHre MPOUCXOANT HE TONBKO KaK pe3yabTaT OOKaTKH, HO M Kak
CIIE/ICTBUE TMEPUOAMYECKUX BO3BPATHO - TOCTYIMATENbHBIX JIBHKCHHH
uHctpymenra. KommuectBo nukinoB TpeHust N, 3aBUCUT OT COOTHOILEHHS
MEXKIY aMIUTUTYI0M M 4acTOi BUOPALIM U CKOPOCTHIO CKOJBKEHUSI MPO(UIIeH.
IlyTp WCTOYHHMKA TEIUIOTHI, KOTOPBIA TIEpEMENIaeTCsi CO CKOpPOCTHIO
OTHOCHUTEJIHOTO CKOJNbXeHUs Vsy 3a Bpems, paBHOe Inepuoxy KonebGanuii T

obkarnuka pasen L, =V [T, a myTs 5TOr0 HcTOUHUKA BCEACTBHE KONEOaHUi

COCTaBHT 2 d. TOFI[a KOJMYCCTBO IIUKJIOB TPCHHUA B TOYKC HpO(i)I/IJ'IH (T.C. JIMHUHA
Ha NIMPHUHC BCHI_[a) MOKHO OIIPCACIUTH U3 COOTHOIICHMS !

V
N, =22=22p1 Y ©)
LT OV, Ve

rae V, - CKOpOCTh MepeMENICHHsI HCTOYHHUKA TEIUIOTHI BCIICACTBUE BHOpAITHii ¢
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napaMeTpamH a, 7.

Ha puc.3. nokasana 3aBUCHMOCTh KOJHMYECTBA LHKIOB 0OPaOOTKH OT
IOJIOKEHUS TOYKM KOHTaKTa Ha JUIMHE JIMHMU 3alEIUICHUs JUIsl PasjIn4HBbIX
MOJyJIel M0 MpaBOM W JIEBOM cucTemMaM mnpoduieil. laHHble I PacyeToB:
gacrora koneGanuii 1001, ammuiuryna £ 0.2 ; ckopocTh BpaleHus 3arOTOBKH
7,2 M/MHH.; KOJIHYECTBO 3yObEB 3aroTOBKU Z3 = 27, HHCTpYMEHTa Z, = 54,
nepenaToynoe orHomenwue 0,5.

32

-

-20 -10 0 10 20 30

Puc.3. KomruecTBo HUKI0B 00pabOTKU Ha IIMHE JTHHHUH 3aLeIUICHNS 110 JIEBOii (CIUTONIHbIC
JIMHUM) 1 [IPaBoii (IUTPUXOBBIC JIMHKUK) CHCTEMaM POGuIell Ipy 3HAYCHHH MOLYIS 2 — SMM

B mpenmoxkenHOM MeTonme 0OpaOOTKM M YIPOYHEHUS MOCTYILICHHUES
SHEPTrUM W3BHE OTCYTCTBYET, BCS TEIJIOTA TEHEPHPYeTCSd Ha IUIOMAIKE
KOHTaKTa 3yObeB OOKAaTHWKAa M 3aroTOBKH, a MecTa OOpa3oBaHUS TEILIOTHI
COBMANAIOT C 30HOW TpeHUs M JehOpMUPOBaHUS. OJTa 30HA OpraHHYCHA
TOpLAMH - CBOOOJHBIMH IOBEPXHOCTSMH 3arOTOBKM M HWHCTPYMEHTa U
pasMepaMu IUIOMIAJKM KOHTAaKTa, OMpPEAEeIIeMbIMH IMUPUHOW BeHHa B u
JUIMHOW  mpuieranuss — moBepxHocted |, Ckopoctw — mepeMerieHus
KOHTAaKTHPYEMBIX TOBEPXHOCTEH W YCIOBUS 3y04aTroro 3aleryieHus —
3aKpBITOCT Pa0OYero TPOCTPAHCTBA - JalOT OCHOBAaHUS CUHTATh IS
MPAKTHYECKUX PACUETOB MPOIECC TEIUIoOOMeHa aauabaTUYeCKuM, a BCA
TEIUIOTa, BBIICISIONIMECS BCICACTBHE TPEHHS OYICT paclpeneicHa MEXIy
WHCTPYMEHTOM U 3arOTOBKOM.

Odvar WHTEHCHUBHOTO Ac(POPMHPOBAHHS W TEIUIOBBINCICHHUS CO3/acT
TEIJIOBBIC MOTOKH, MEPETEKAEMBIE B 3aTOTOBKY UM MHCTpYMEHT. PacripeneneHue
TEIUIOTHl MEXIY OOKATHHUKOM M 3arOTOBKOM OINPENeINTCS COOTHOIIEHHUEM
yICIBHOM TeroeMKocTH MaTepuanoB 3tux tei: C, / C,. BenuuuHy TerioBoro
IOTOKA, HAIpaBJICHHOIO B 3yOuyaTroe Koseco B pe3yiabTate aeictsus N,
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OmnpeaAcinM Ha OCHOBaHWUU y,[[eﬂbHOf’I CHJIbl TPCHUA U CKOPOCTHU B3aUMHOI'O
CKOJIBXXKCHHUA HOBerHOCTeﬁ:

m [VS
p y DNM (8)

q=—"=—""
Cu
1+ /cd

raoe f,, -ynembHas cuna TpeHus Ha (axTHYECKOH mIomanyu konTakTta, Mlla;
Vsy - CKOPOCTH B3aHMHOTO CKOJbXEHHUs npoduieil B M/MuH (pa3MepHOCTH (| —
Jix/(Mm® * mun).Ha puc.4 HaBeseHa 3aBHCHMOCTb HHTEHCHBHOCTH TeIUIOBBIX
IOTOKOB B 3arotoBky mnpu coortHomenun C, / C,.= 0,5 (oBepxHOCTH
3aKaJicHHAs BBICOKON TBEPIOCTH - HHCTPYMEHT M MOBEPXHOCTh HE3aKaJlCHHAs,
HHU3KOW TBEPJOCTH - 3aroTOBKA) OT YJACILHOrO TPEHHS W HOPMAIbHOW K
npoduiIsiM cuiIbl TIpu yactore kKosebanuit 100-3000 .

2 Q\ L/LacmomLa, I L

o 20 —e— 100
PR S
2 10 \E‘E —8—300 |
5t ==

5 ===

frp, MMa | 838 | 425 | 2,85 | 215 | 1,73 | 1,45 | 1,24 | 1,09

N, H 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800

Puc.4. IHTEHCHBHOCTH TEIUIOBBIX IIOTOKOB B 3aTOTOBKY B 3aBHCUMOCTH OT YCIBHOTO TPEHHS U
HOPMAJIBHOM CHJIBI JUTS YacTOTHI KosteOanuit ookaTtarka 100-300[

B paccMmarpmBaeMoM METOJE UHCTOBOM OOpabOTKM W YNPOYHCHHUS
MpOIecC  IUIACTHYEeCKOro  nehOpMHUPOBAHUS  MOBEPXHOCTHOTO  CJIOA
OCYIIECTBISICTCS. CHJIOM TpeHus, JCHCTBYIOUIEH IO  KacaTelbHOM K
oOpabateiBaemMoii  moBepxHocTd. [lom  neiicTBHeM — TaHTEHIMAILHOTO
MUKINYECKN JEUCTBYIOIIEr0 HArpyXeHHsI W3MEHEHHS B MOBEPXHOCTHOM CIIOE
MPOUCXOANUT BCIIEACTBHE CIBUTOBOH Jnedopmalivu, T.€. JTaHHBIH MPOIece
SIBJIICTCS MUKPOPE3aHUeM. AHAJIOTHS C Pe3aHUEM MO3BOJISIET MCIIOJIB30BaTh IS
pacdera TeMIepaTypsl TOBEPXHOCTHOTO CJIOS 3aBUCHMOCTH, IMOJydYeHHBIE IS
MpoIlecca pe3aHusi, B YaCTHOCTH, pe3yJbTaThl uccienopanuii A.H. Pe3nukoBa
[4].

B oOmewm ciywae ans TUHEHHOTO OBICTPOIABMXKYIIETOCS PaBHOMEPHO
pacmpeneneHHOr0  HCTOYHMKAa  TEIJIOTHI  3aBUCHMOCTh  IJIsl  pacueTa
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MaKCHMaJbHOW TEMIIEpaTyphl Ha IMOBEPXHOCTH KOHTAKTa Tejla OrpaHUYCHHOU
TOJILIMHBI ©MeeT BHJ [4]:

g =2Un/BX o
A\ v,

rae Ao - KO3(Q(UIMEHT TEITONPOBOJIHOCTH HHCTPYMEHTAILHOTO MaTephaa,
ok | omc®C;  x -  ko9DHIHEHT  TeMIepaTypOIpOBOJHOCTH
MHCTPYMEHTAIBHOTO Matepuana, cM> / ¢, § — MHTCHCHBHOCTh HMCTOYHHKA
Ternothl, [k / cM?c; B — nuHeiHas [THHA HCTOYHHKA, PABHA MIMPUHE BEHIA,
MM; Vsy - CKOPOCTh B3aHMHOTO CKOJNBKEHHA, M / MuH.; Ky — KO3(hPUINEHT
(hOpMBI OBICTPOABIIKYIIErOCS HCTOYHUKA TEIUIOTHI [4].

I[To mamaeIMEH PesnumkoBa A.H. Temmodusnyueckne XapaKTepUCTHKH
HHCTPYMCHTAIBHBIX ~CTAJCd Maio 3aBUCAT OT TEMIEPATyphbl, MOITOMY
K09 GHUIMEHTHI TEIUIONMPOBOAHOCTH M TEIUNIOEMKOCTH BO BCEX TOYKax Ha
KOHTAKTHBIX TOBEPXHOCTSAX OyJeM CUHTATh TMOCTOSHHBIMH, a HX 3HAYCHUS
NPUMEM PABHBIMH 3HAYCHUSAM OTHUX BEIUYMH B OXKHUIAEMOM TEMIIEPATYPHOM
pexnme, T..100 - 208C.

3aKOHOMEPHOCTH  PACHpelelCHUsl  CpelHedl  TemmepaTypsl  Ha
MOBEPXHOCTIX KOHTAKTa 3yObEB Ha YCIOBUAX MTACTHUYCCKOTO e(hOPMHUPOBAHHUS
HABEJICHBI Ha prc.5 (4acTOTA BPAICHHS MITTHH/CIS C 3aTOTOBKOH 7,2 MHH - 4TO
COOTBETCTBYEeT cKopoctu 3arotoBkd 0,76 wm/muu). [dedopmupoBanue ¢
HAarpeBOM B pe3ylibTaTe BHOpaIlMii Ha MOBEPXHOCTSX B YCIOBHAX CYXOTO
KOHTAKTHOTO TPEHHS TO3BOJACT YMCHBIIHUTh MpPEJCa MPOYHOCTH HA CIBWT,
YMEHBIIUTh  BBICOTY MHKPOHEPOBHOCTEH, C(HOPMUPOBATH  CKUMAFOIIHE
HAMpsOKCHUsI B TIOBEPXHOCTHBIX CIOSIX. VIHTEHCHUBHBIH HArpeB MOBEPXHOCTH
3yObeB CIOCOOCTBYET CKOPOCTHOMY YIPOYHCHHIO U Ja€T BO3MOXKHOCTH
MOBBICUTh CTETMCHb YIPOYHEHHUS PabounMX MOBEPXHOCTEH 3yOuaThIX KOJIEC.
IpennokeHHasT METOJMKA pAcyeTOB IO3BOJIACT  HA3HA4YaTh OCHOBHBIC
KOHCTPYKTHBHO-TEXHOJOTMYCCKHE TapaMeTphl  Mporecca BHOPOCHIOBOTO
OOKaThIBAaHMSI — CKOPOCTh O0OKaTa, YUCIO 3yObeB YACTOTy M aMILTUTYLy
KoJicOaHnii 0OKaTHUKA, YCUIIUE MPEABAPUTEIBHOTO HATSDKCHUS B CUCTEME IS
(bopMupOBaHHs 33TaHHBIX (DU3UKO-MEXaHHIECKUX CBOMCTB 3y0UaThIX KOJIEC.
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Puc.5. Cpenssist TeMmeparypa Ha HOBEPXHOCTH KOHTAKTa B 3aBUCHMOCTH OT YAGIBHOTO TaBICHHUS
npu yacrore Bubpanuii 100 — 300" u ckopoctu mmuaaens 0,76m/Muu
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