Talllﬂlnllrllﬂ . Ill'lllll !
No1(14)/2002 HAYYHO-TEXHHYECKHH W npnuannnmnnm.m X nnan

INNamMarHbIe "aaTbl
E} I-Eﬂ L[P a E3 EE m iU B3R Liiadh _ (W : Sl flie 4 o sl mbbs iyt L;HE:'I'JI";'I.;FET:?EM'H

(@fﬁ DFﬂﬂBﬂnHl‘IE

= .
—T—E'ix H"ﬁ'l‘l 'G}"r'l‘l".'*ﬂ -

- % % 'R
HGEUCHEHPCK . 2002
y R mw__m!-—"!: R = i S 7 T

m gyt -.l:l'_‘:ﬁulﬂr!' ¥ _I'- ' -'I r




0AO HOBOCUBUPCKUU MNPOEKTHO- TEXHOAOITMYHELCKHN [
HIKCINEPHUMEHIAADHDBIN MHLCTNTY

OPRGVA™ " C | [/ 1),

CoBpemeHHan anemeHTHan basa - 3anor 3pPeKTnBHON MogaepHn3aunn Y4l

CoemectTHo ¢ MO "Konryp“paspaboran BapnaHT mogepHnsaynn Y4YNy
mogenen 2C42-65, 2P22 ¢ ncnonessoBaHnem KoHTponnepa L60.1 n cybbnoka SBOZ2I,

YTO 3HAYNTENbHO COKPALAET HOMEHKNATYPY CYO6NOKOB N YMEHbIIAET KONNYECTBO KOHTAKTHbIX
coegqnHeHnfA, CHNM¥MaeT CTONMOCTb DPEMOHTHO-BOCCTaHOBNTeNnbHbIX paborT
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PEOAKUWOHHBLIW COBET:

MuckyHor A.A., red. gupektop OAO HNOT » 3K
« OpreTaHkMHNpoM», Yned-kopp. MexayHapoaHon
AKageMWW HayKoBedeHWRA, OOUEeHT - npeacena-
TENk COBETA.

AHWcuMeHko E., oupekTop NpoW3IBOACTBEH-
HO-TEXHONONrMYeCcKkon @upmbl « CUrMa-mHCT-
pyMeHTs» AngawkuH B.@., nupexktop OO0 HMKD
¢« Mawcepeucnpubopr», AdadHackeB B.K., aka-
nemuk PAE, npodheccop, O0.T.H., CuelNAY: ban-
koB B.[l., 3am. red. gupektopa AQ «BHWWKWH-
CTDYMEHT», K.T.H., bataes A.A., npogeccop,
O.T.H., HI'TY; NepaceHko A.H., TeXHUYECKMA Ou-
pektop OAO HMT w 3W «OprctankuHnpoms; MNo-
nyGer O.M., poueHT, K. T. H., aupekTop 00O
« MIHCTpYMEHT AnA asTocepeucax; 3auenuvH A.l.,
NepBbIK 3am. npeacenarens uwcnonkoma MACC,

YneH-kopp. AKagemMuu TexHONorM4YeckKkux Havk,
K.T.H; Kupcanor C.B., npodeccop, A.T.H., TNY;

Koran B.W., npodpeccop, A.T.H., Kyal'TY; Koport-
koB A.H., akagemuk PAE, npodeccop, a.T.H., Kya-
| 1Y, KyapAawoe E.A., npodeccop, A.T.H.,
Hutl TY. Mopoaoe B.B., COBETHWK reH. AWpek-
Topa OAO HMNT 1 3 «OprcTraHkMHNpoOM®, K.T.H.;
CmoneHukoe H.A., npodeccop, A.T.H.,
Bonrl TY, Cycnoe A.l., npogeccop, A.T.H., 3acn.

AeATenk HaykM W TexHUkn PP, bpadl TY — yneHbl
coBeTa. -

M3IOATENb -
OAQO HNT »u 33X «OprcraHkMHNpOM»

[NnaBHbIW pepakTop MOPOS0EB B.B.

3am. rnaBHoro pegaktopa [EPACEHKO AH.
3dam. rnaBHOro pegakropa [ONYBEB KM,
Pepaktopbl: [MNETA B.N.
XxONbIPEEB B.B.
NduzanH WAOPMH K.O.
BepcTka PYOEHCKWMW 0.E.
KoppekTypa LUATPOB B.A.

FefakuMa He HeceT OTBeTCTBEHHOCTHM 3a A0CTO-

BEPHOCTE MHPOPMAUWK B peKknamMHbelX maTtepwa-
nax. HeobxogumMmble CEDTUMPUEATHE U NHUUEH3WI

obecnedyvBaTCA peknaMogaTensamMM.
MNonHaa vwnK YyacTU4yHaa nepenedyaTtka MaTepua-

noe, onyBnWKoBaHHbLIX B HACTOALWLEM W3OaHWK,
OONYyCKAeTCA TONbKO ¢ NWCBMEHHOMD pa3pelue-

HUA penakumu. Coeinka Ha wypHan obazatensHa.

MHeHWe asTopoB NyBnuKauMi MOMET HE COB-
nagate ¢ MHeHWem pepakuwu. OpurMHansl crta-

TEW HE PEUSH3IMDYIOTCA W He BO3BpAaLLanTCh.

Moanwcka OCYWECTBNASTCA Yepe3 penakLMio

ANPEC PEOAKLIMA:
630087, r.Hoeocwbupck — 87, np. KMapkca, 30

QAQ HITT v 3N "OPTCTAHKHWMHITPOM"
Ten./pakc (383-2) 46-37-77.
E-mail: ostp@sibproject.ru

HMypHan aaperucTpupoead 20.07.2001 r
MursucTepcTeoM P@ no genam nedvat, Tenepagno-

BelWaHWA M CpeacTe MacCOoBbIX KOMMYHWUKaLWA.
CBUOETENLCTBO O perncTpaumMu N Ne77-9430.

OtnevaTtado B OO0 WMapnartensckvid ueHTp «JAP»
lNoanwcado B neyate 26.03.2002r.
Tupax 1000 aka.

COINEPEKAHHE:
BricTaBkn

B.B. XO/IbIPEB. Ha Tperbeit MexayHapoaHOH crieHaIn3HpOBaHHOH
BeICTaBKE « Y PAJITTPOMBDKCTTIO-2002»

IlaMAaTHEIC IATH

PO3SEHBLEPI AJIEKCAH/IP MUHEEBHWY. K 100-netHto co nua
PO ICHHSA

IKCTIEPHMENHT

O.A. POSEHBEPT, HO.A. IEXAHOB. 3akonoMepHOCTH (hH3HKO-

MEXAHHYECKHX ABJIEHHH B IPOLIECCAX XOJIOIHOTO CTYNEHYATOro
[IACTHYECKOro JedopMHpOBaHHS

M., HTOJIETHKA, B.H. KO3J/10B. Pacnpenenedne KOHTAKTHBIX
HAIrpy30K Ha 3aJIHEH MOBEPXHOCTH HHCTPYMEHTA

AW TTPOMITTOB. O p3anMOCBA3H XapaKTEPUCTHK MOBEPXHOCTHOTO
CITOA MPH JIEIBHHHOH 00pabOTKE

AH. POMAILLEB. MHCTpYMEHT-H3MEPHTEb — HCTOYHHK HHMOPMAaLIHH
1718 AHArHOCTHKH PeKYILEro HHCTPYMEHTA

E. M. bOJIOTHHA. PazpaboTka MeToa ueclie1oBaHus
PadOTOCTIOCODHOCTH YepBAYHBIX 3vDopesHnix dpes

M. B. BOTKHH. A. M. ©DHPCOB. @u3uko-MareMaTHYECKHE

PeANOChUIKH pa3pabOTKH MAaTEMATHYECKOH MOJIC/TH 3aBHBAHHS
CTPYXKH C LIENBI YIIPABICHHA NPOLECCOM CTPYKKOAPOOIeHHS

Hosoctu ot Pocmapk

Hosoern ot Canneuk-MKTC

Tounocts 0bpaboTKH

A. XHUPLL, Ananus norpemnocted oOpMBI H B3aUMHOTO PACIIOIOKEHHS
MTOBEPXHOCTEH JETAIM [IPH TOPLEBOM (PPE3EPOBAHHH

Texnonorus

E. A KY/IPALLHOB, C. E. KAPINOB. Texnonornyeckue ocoOeHHOCTH
IE3BHHHOH 00pabOTKH KOMOMHMPOBAHHBLIX [E€TAIEH KOMIIO3IHTAMH

B.IO. BJIIOMEHIITEMH. MexanHka TeXHOIOMHYECKOTO HACIE TOBAHHA.

[ lporpaMMel HarpyeHus ¥ OLEHKa MCYEPIaHUs pecypca
MUIACTHYHOCTH HA CTa[HH CBODOIHOIO OPTOrOHAIBHOTO PE3aHHs

KauecTBO

b.H. KOl AH, TA. JIYKALEHKO. [lHHamMHueCKHe MOIETH POJTHKOR
JCHTOHYHBIX HﬂHEEﬁE]:I{JE

Obdopynosanue

C.B. PBIBAKOB. YVHITVY B Poccuu Ha COBpEMEHHOM 3Tane:

MPOMBILLIEHHBIH PU HIH CNeuHaIM3HPOBAHHOE YIIPABIIAIOUIEE
YCTPOHCTRO

A. A TTHCKYHOB. [pobnembl u nyTH CO31aHKA PhIHKA CTAHOYHOH
NPOAYKUHH B CHOHPH

HMIHCTPYMEHT

C.IL CTOJIBHHUKOB. IepcnekTHEbI NOBLIIEHHS PEXYIIEH
CROCOOHOCTH YepBAYHBIX (bpe3 U3 ObICTPOPEKYILEH CTATH C
MOKPLITHEM HHTPHIOM THTAHA
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OBPABOTKA METAIOB

Cm

C 29-ro aHeBapsa no
1 pespana 2002 r. 1. Yhe

npowna cneuyuannuanpo-
BaHHan sbicTaska «CTAH-
KA MHCTPYMEHTBI». OpraHnaatopom 370 BLICTABKKM CTa-
na Uentp «PWL» npy nogaoepxke [ocyaapcTBEHHOMO KOMMW-
Teta PecnybnukM balkopTocTaH Nno NpOMbILLNEHHOW NONK-
TUKe, Toproeo-npoMbilLNeHHon nanatel Pecnybnuky Bawkop-
TOCTaH, MexayHapogHoro cok3a MalvMHocTpouTenenm U AC-
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Ha mpembeii MeMgyHapogHoil cReyuanu3upoBankoi BbICMABKE
«YPAINIPOMAKCIND-2002»
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courauni nNpovaBoaAMTENEN CTaHKOMHCTPYMEHTansHOW Npo-
ayvEummn « CTAHKOWMHCTRPYMEHT».

Llentp «PWL» - KpynHEeWWWN BLICTABOYHBIA LUEHTP
YpaneCcKoro pernwoHa, obpasoesaHd B 1990 roay B
ctonuue bawkoprtocTtaHa ropoae Yoe.

C Havana ceoen geateneHocTn Uentp « PUOA» npo-
Bén bonee 250 BbICTaBOYHbLIX mMeponpuAaTMiKA. C 1993
roga AenAeTcsa YneHom Cow3a BBICTABOK M APMAPOK,

3aBofoB YKpauHbl

B.B. XoOkipeeg, 2nagHbIlU UHXeHep NpoeKkmos,
HITT u N «OpacmankuHnpomy, 2. Hosocubupck

ballkopTocTaH DLIN W OCTAETCA HAOEXHBIM 3KOHOMMWYECKMM
napTHepomMm MHOMMX KomMnaHwW, Kak B FOCCHM, TaK U 33 ee

npegenaMmu. B pecnybnuke JOMWHMPYIOT ABa MHOrooTpacne-
BhIX KOMMNMNEeKca - MalWHOCTPOSHWE WU TEXHONOMMYECKKH CBS-
3aHHBIe Mmexay cobol oTpacnu HedgTerazogobuiearwen,
HedTenepepabaTeiBawllen, HeTexXMMUYECKoN, XMMUYECKON
M MUKPODWONOrMYeckoW npomMbiluneHHocT. MoOLWHbIA 3KOHO-
MWYECKMW W HAYYHO-TEXHMYECKMA noTeHuwan no3sonser
balwkopTocTaHy ycnelwHo pa3BuBaTh BHELUHe3KOHOMWYECKHe
CBA3MN.

B pabGote BbicTaBkn « YPAJINMPOM3KCMO-2002»
NPUHANKW y4acTue okono 80 npeanpyUAaTUK M3 FPOCCHMM

(Mockea, CaHkT-lleTepbypr, Hoeocubupck, ExarepuH-
bypr, HabepexHble YenHel, Taranwpor, Camapa,
bpAaHck, [lepmb, Tomck v 1.4.). Beinu NpegcrasneHb!:
CTAaHKW W MHCTpYMeHThl, obopyaoBaHWe ONA CBapKu,
rpy3onoavémHoe obopynoeaHuwe, oblenpoMbILLeH-
Heleé U cneunanbHble KOMNPpeccopbl, aCUHXPOHHBIE
INeKTponNpuBOoaALl M CUCTEeME! yNpaBneHwa ONA CTaH-
KOCTPOEHWA, 3NeKTpoOaABWUrarenun, reHepartopbl, Me-
TannonpokarT, rmapasnMyeckoe v NnHesMaTuYeckKoe
obopynoeanue, CAIIFP wu mHoroe gpyroe.

[llocTaTovHO NONHO Ha BbiCcTaBke DbiNa npencras-
neHa WHCTPYMEeHTanbHaa NpPoMbILLNEHHOCTb.

Tak BeHeBCKMW 3aBOO anMasHOro MHCTPYMEHTa

(. BeHeB, |lynbcKkas obnacTtek) NpoaeMOoHCTpUpOBAan
Ha CBOEeM cTeHOe MHCTPYMEeHT C UMCNnonb3oBaHMem
CUHTETUYeCcKnX anmMma3zos. | pynna MHCTpYMeHTanbHbIX
- JIbBOBCKMW WMHCTpPYMEHTalnbHbIH
3aeog v BUMHHUUKWMIA MHCTPpYMEeHTankeHbIM 3aBod - nNpo-
MbILWNEeHHbIM MHCTRPYMEHT. KaMbILLMHCKWMW 3aBog cne-

CaApHO-MOHTaMXHOro MHCcTpymeHTa (r. KambillnH-12,

Bonrorpagckas obnacte) - cnecapHO-MOHTaXHbINA,
DEXYLLWMKW MHCTRPYMEHT, TEXHONONMYECKYH OCHAaCTKY.
HOBOCHMDMPCKMAW MHCTPYMEHTanNbHbLIM 3aBO4 - MHCTPY-

opraHuvsauvK, obbeaUMHAKLWEN BhICTABOYHWKOB-
npogoeccnoHanoB ctpaH CHI v bantuK. Y4acTHWU-

kamu BbicTaeok LeHtpa «PWO» Bbinn kKpynHenwwe
dbupmMmbl M3 35 cTtpaH mupa. BeicTaskn: «AITPO»,

«YPANCTPOW», «FTA3. HE®Th» oTMe4YeHkl 3HaAKOM
Col3a BBICTABOK-ApPMAapOK.

bawkopToCcTaH - KpynHenwmn nNpoMbllWNEeHHbI A
pernodH PoccvMKi, WMeLWwWMn MOLWHBIWM, Pa3BUThIN,
MHOroOTpacneeon NpoMbIWNEeHHBIM NOoTeHuWan.
BLICOKOpa3BiuTas MHOYCTPWMA pecnybnuKkn BKNHO4Ya-
eT B ceba bonee 100 oTpacnen. lNo obrémy ocC-
HOBHbIX NMPOW3BOACTEBEHHbIX boHOOB pecnybnuka
zaHMmaeT Begyulee mecto B Poccunckon Pepepa-
LI, JKOHOMKMYEeCKad, oblwecTBeHHO-NONMTUYecKas
M1 coumaneHas cTabuneHoCTe B pecnybnuke B co-
YyeTaHMW C BBINDOHLIM reorpaduyeckMmM nonoxe-
HUeM, pa3BuToM CUCTEMOW CBA3W, TPAHCNOPTHLIX
KOMMYyHWMKaUWW OenakwT ballkopTocTaH NpUuBnekKa-
TenebHbIM ONA COTPpyYAHWYECTBa W TOPRIOBINW.
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BbICTABKW

OBPABOTKA METAJINIOR q‘

ppes3epHble BblCOKONpoOW3BoAUTENbHbIe obpabaTtbiBalowme
LUeHTPbBl W CTAHKKW ANA BLICOKOCKOPOCTHOW 0bpaboTkW

MEHT CrnecapHO-MOHTaXHbIA U 3aXUMHOW, Habopol
cnecapHoro v wodepckoro MHCTpymeHTa. MNaBnoBckuid

WHCTpYMeHTanbHbl 3asog (r. [Naenoeo-Ha-Oke, Huxkeropog- Fehimann (lLsenuapus), Huron (®paHuMa), 3NeKTPO3IPO3IK-
ckan oBnactk) - aBTOMOBUNEHLIA WHCTPYMEHT, CNEeLKNioYU. OHHble cTaHkk CUM (MTanua) u ap.
[ lepmckuit abpaanBHbIn 3aBoq - abpasvBHLIN WHCTPYMEHT Ha HOBOCWOMPCKKE NPeanpuaTUA U (DMPMbl BbICTaBNANNCE

DakenuToOBOW CBH3KE. FIF]GEI}H - MHCTPYMeHT (r. Yda) - abpa- B DdMEKdX KONNEeKTUBHOW 3KCNO3nuMmK, OpraHW3oBaHHOW
LHupekyumen wMexpervoHanbHbIX nNporpamm NP

¥ OenapTtameHTe NPOMLILLNEHHOCTH, HAYKW U TEXHONOMMA M3-
DMK r.HoBOCUDWUpCKa. EW DBINKM OpraHM3oBaHbl BCTPEYW C

TOproBO-NpPOMBILLUNEHHOW nanaTtou Fecnybnuku
bawkopTtoctaH, Cow3om [lpOMBILLNEHHWUKOB W

npegnpuHUMaTensn M apyriMmin opraHM3aumamMm.
| Iporpamma paboTel BLICTABKM BKMNO4Yana npoeeaeHue

Tpex KoHepeHuun - «l lpoMeIlLNEeHHaA NONKUTHUKA: NYyTh B
21 Bek», «CoBpeMmeHHble TexHonoruw obpaboTkwu

martepuanos», «Koppo3us metannos: AWMarHocTuka,
npeaynpexgeHne, 3awuMrta WM pecypc», cemuHapa
«MexayHapogHele ctaHgapTel kadectea 1SO cepun 9001 wm
14000» w Kpyrnoro crona «AKTyankbHele BONPOCEI PA3BUTHA
CTaHKOCTRPOEHWA

Ha koHpepeHuun «llpomMbilLNeHHas NONUTHUKa - NyTe B

21 Bek» DbINW 38aTPOHYTE BaXHbLIE AacnekThb
MHpopMauyuwoHHoro obecne4YyeHUA MAapPKETUMHIOBOW
| DeATenbHOCTH NPOMBbILLNEHHbIX npeanpuAaTHi,

MHBECTUUWOHHOMNO NNaHWPOBAHWA B NPOMBILLNEHHOCTM.
RaK M3BECTHO, CerogHs pa3BuThe MPOMBILLNEHHOCTHM On-
peAenfAeTcA He TONBKO YPOBHEM TEeXHWYEeCKOW OCHAaLeHHOC-

™M U (PUHAHCWPOBaHWA, HO BO MHOMOM 3aBWCHT W OT Hangxk-
HbIX MAPTHEPCKUX OTHOLWEHWH, OT YKPEenneHus Mexperuo-

HanbHbIX U MeXOYyHaApPOoOAHLIX CBA3EH,

Boictaeka «YPAIINMPOM3KCNO-2002» cnocobcreoBana
3aKNKYEHWID B3aWMOBLINOAHbLIX KOHTPakToOB Mexay
paapaboTyukamMmu, NpPpoU3IBOAWMTENAMK WU NoTpebuTenamMmu,
pacwupuna Kpyr napTHépos W genosoro obuweHua. Eée
pe3yneTaTthl, BEe3yCNOBHO, NONOXUTENLHO CKaXYTCH Ha
BLINYCKE KOHKYPEHTOCnocoDHOW npogykuum wu bByayT

cnocobcTBOoBaTe passutue bDuaHeca. OHa npoge-
MOHCTpUpOBanNa TBOPYECKYK WHWLUMWATUBY, PasyMHYO

3MBHBIKM, MeTannopeXyLlnn, cnecapHbil MHCTpYyMeHTel. 3A0
«Pocmapk - ctane» (r. CaHkT- [leTepbypr) - MHCTPYMEHT, OC-
HAacCTKy, NeHToYHONUNbHbIE cTaHkn, OAD « TOMCKMA MHCTPY-
MEHT®» - METannopexylwnn u gepesoobpabaThiBaloWwMn MH-
CTPYMEHT, Habopbl pe3bboHapesHoro MHcTpymenTa. 000
« ¥Ypan-mHcTpymeHT - [ lymopuy (r. [ lepme) - anMasHsii, abpa-
3UBHbIW, rA30NNAa3IMEHHBIW U MHEBMOMHCTPYMEHT, a TaKKe Me-
Tanno- W gepeesoobpabarteiBalOWKWe CTAHKKW. «XpanyHOBCKUNA
zasofn» (MockoBckas obnacte) - LWMPOKMKA BeIDOP BBICOKOKA-
YECTBEHHOIO M HageXHOoro MHCTPYMeHTa (pesukl, HOXKW, CBEp-
na, MeT4yMKW, NNawKk v 1.4.).

TemMaTuke MoaepHU3auvMn U pemMoHTa ctadkoe ¢ YlY, no-
CTAaBKWM BOCCTAHOBNEHHOND CTaHOYHOro obopynoBaHWA, anek-

TPO NPUBOAOB W KOMNNEKTYHOLWMX K cTaHkam c Yl 1Y Deinm
NOCBALLEHLI CTeHabl Takux dupm kak «CneuyocHactka MK» Oprannadaunio fena, nokasana MMelowmnecs JOCTUWKEHWA.
r. Ydpa, «Cranko-J1» r. HabepexHeie YenHsl, «JleHCTaHKO- 'lo pesynetatam BeicTaskn OAO HITT u 9 «Opretan-

maw», « PEMMALL» r. Cankr-MNetepbypr, « CtaHkoruagpomalu » KWHNPOM» DbLN HarpaxgeH AunNnNoMomM 3a y4Yactue B BoiCTaBke
rr Camapa, «bawcrtandkoueHTp» . ¥Yha, «Cacra» r. Cacoso, «Y PAJINIPOMOKCTIO-2002».

«CubpemTtoycTaHok» r.Hoeocubupck, OAO HIMNT n 3K «Opr-
CTaHKMHNpoMm» . Hoeocubupck, OAD «3nekTpoMmalluHa»
r. Npokoneeeck KemepoBckow obnactu, u ap. Hanwyune cob-
LTBEeHRONO Nporn3dsoldcied, Dﬁﬂ'[]'_',n’,ﬂ,EIE.EHHEI-FD ONA BelNonNnHe-

HWA BCEro KOMMNMNeKca PeMOHTHBIX M BOCCTAHOBUTENbHbLIX
paboT, a TakkKe BbLICOKOKBANWMUUWPOBaHHLIX cneuManuc-
TOB, 38HATHLIX B NPOM3BOACTBE, NO3BONAKOT 3TUM DUPMaMm
DLICTPO U KAYECTBEHHO BbLINONHATE PEMOHT U MOOEpPHW3a-
unio nboro metannoobpabaTteisatowero obopyagoBaHus.
YcTtaHaBnuBaeTCcH rapaHTUA Ha BCE OTPEeMOHTUDOBaHHOE
A Nnpogasaemoe obopyooBaHue. lencTeyeT ribkas cucre-
Ma ONMNarthl, BO3MOXHbI pacyéTel UeHHeIMKM Bymaramu, Baa-

AMO3a4eThl U NOCTABKK NO NUaKHry. [lpegycmoTpeHsl CKMa-
KM ONA NOCTOAHHLIX KIMWEeHTOB.

JapyoexHbie NPOM3BOAWUTENKW CTAHKOB W MHCTPYMEHTA
DbINKW NpegcTaBneHo Ha BbICTaBKe CTeHjamMK npefcTaBu-
TeNbLCTBA «Anedner AHRUHUDWUHT Al »

(. MockBa) - Npeun3noHHbBIe TOKapHele W obpabaTteiBalo-
wue ueHTpel dupmbel Weiler (Tepmanuf), npeun3IvoHHbIE
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POSEABEPT ANERGARIAP MHREEBHY

K 100-neTuio co ogHA poXxaeHus

Anekcanap MuwHeeewnd Po3eHbepr poguncsa 14 mapra

1902 roga e r. MpkyTtcke. Okonume 8 1920 r. MpKyTCKYH rMmHa-

3o, OH efeT B . TOMCK, rge nocTynaer Ha MexaHW4ecKUi
chakyneTeT TOMCKOro TEXHONOTMYECKOr0o WHCTUTYTA (HbIHE
[lonNUTEXHWYECKWA YHUBEPCUTET).

[Tlocne okoH4YaHWA WHCTUTYTa B 1926 roay W Henpoaon-
WMUTENBEHOW paboTel B ToMcKOoM ynpaenedHun Crubupckon xe-
neadon goporun, A.M.PoseHbepr noctynaet B acnupaHTypy K
zagefyolwemy kadenpon MexaHUYeckon TexHonordu npod.
.. TuxoHoBy. BeinonHeHHOE UM B NEPUOL acnNUpaHTyPbl 3KC-

nepuMeHTanetHoe uccnengoepadHue npouecca obpa3oBaHWuA
MeTannM4eckKkon CTPYXKKW CTano kKnaccuyeckom paboton B Te-
OpWK pe3aHWa MeTannoe, He NoTepABLLEN CBOEW 3HAYMMOC-
TW M NOHBLIHE,

JateMm - Hay4yHasa KoMmaHauwpoeka B [epmaduio, B nabopa-

TOPWUKO W3BecTHoro npodeccopa WnesuwHrepa, no Boapallle-
HUKO M3 KoTopon A.M.Po3eHbepra 3a4Mcna0T HE8 O0NKHOCTb
OoueHTa Kageiapbl MexaHu4Yeckon TexHONorvu,
B 1931 roay B CBA3KM C CO3gaHWeM HOBOW y4ebHOW cneuu-
aneHocTU «MexaHu4yeckans obpaboTka u cbopka» opraHuay-
eTcA npopunupylowas kadenpa ¢ Tem xe HaapaHwewm. Ee
3aseqyrowum cTtadoeuTcA gouedTt A.M.PoaeHbepr.

[lpobnemel, cBA3aHHbLIE C opraHW3auven HoBOW Kaden-
Dbl Uenukom nornowanT Anekcavgpa MuHeesu4a. MHOMo BHM-
MaHWA OH yAenseT co3faHWio maTtepuwansHoil baswl Kaden-
pbl. MM Bbina coznada nepeas B Cubupw nabopaTtopua pe-
JaHWA MeTrallioe, Hellloxo 1Nno TOmMy spemeHh OCHalleHHaA

obopynosaHuem w annapaTtypom.

KOHTUHIeHT CTYQEHTOB Ha crneunansHocTy «mexaHocbop-
Ka» BeicTpo pactet, v B 1938 r. cooTBeTcTRYIOWYIO NpodKUnK-

PYIOLWYHO Kadenpy AensaT Ha ABe, 04HY M3 KOTopbIX - Kadeapy
«CtaHkn 1 pesaHwe metannoe» A.M.Posenbepr soarnasnser
A0 camMoro otee3ga M3 lomMmcka.

B 1938 rogy A.M.FozeHbepry npucyaatT y4eHyH cTeneHb
KaHauaarta TexHuYeckMx Hayk. B 1940 rogy OH yCcnewHo 3a-
WKulaeT QOKTOPCKYW OuccepTtauuio, ¢ 19471 roga oH - npo-
peccop.

Hay4Hble MHTepecbl A.M.Fo3eHbepra B 3U-e roakl cocpe-
AOTOHWITMGE Ha MayHeHn O0HOTO U3 Hanbonee CNoOXHbIX pDda-
HOBMOHOCTEW Npouecca pe3aHua - Npouecca pe3sepoBaHKuA.
JHaYMTEeNLHAA 4YacTk aTUX WCCnegoBaHuK DeiNa BbLINOMNHEHA
no 3agaHuio «Komuccuu no pesanunio metannos» npw HKTTI
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JaMbICNOB W OTOaBaln CBOW 3HAaHWMA W ONbBIT PA3BUTHIO HAaYKKH W

30BaHMA metannuyeckon cTtpyxkum /[WMasectua CTH, 1929,

CCCUP » nerna B oCHOBY pekoMeHgauWsm no pexumam pe-
3aHuA npw pesepoBaHnn. WTorom atux paboTt AasMnace noa-

roToBKa M uanaHue B 1945 rogy modorpadumn « luHamuka dpe-
IEepOBaAHUAY.

B rogel OTedecteerHo BoHbl A.M.Poszenbepr aaHuman-
CA NPUKNaaHLIMKM HAYYHBIMKW WCCNefOoBaHMAMKM, UMELW MK

Lenbio NOBbLILWEHWe CTOWKOCTM PasnUYHbIX PEXYLLUWUX UHCTPY-
MEHTOB Ha MaLLMHOCTPOMTENBHLIX NPeaAnpuATHAX . ToOMCKa,

paboTaBLlMX Ha HY¥OBI (DPOHTA.

B NocneBoeHHBIW NEPUOL OCHOBHBIM HanpaeBneHWem WUc-
cnegosadMin A.M.Posexbepra v ero y4eHWKOB CTAHOBUTCA pa3s-

paboTka u3nYeckux OCHOB MEexXaHWKW npouecca pesaHus.
Takoe HanpaBnewue BMonHe oTeeyano noTpebHocTAM npo-

W3BOACTBA, TaKk Kak Ha Da3e cyulecTBOBaBLWIEro B TO BpeMs
IMNUPUYECKOTD YPOBHA HaykM O pe3aHun yxe Dbino HesBos-

MOXHO pewarts npobnemsl, BO3HUKawwWwme npu obpaboTke
aBUALMOHHBLIX, KOCMWYECKMX W Opyrux TpyaHoobpabaTtwiBae-

MbIX MarepuanoB. YcnewHown paborte B gaHHOM Hanpagne-

HWUKM KONnekTuea, eoarnaensemoro A.M.PoaeHbeprom, Hema-
no cnocobcTeoBanu TeCHbie KOHTaKTel ¢ nabopatopuen pe-

3aHuA U TpeHna CHDWPCKOro M3nMKo-TEXHWYECKOrD MHCTUTY-
Ta BO rnaee c akagemukom B.[l.KyaHeUOBBIM.

Tak nog pykoeoacteom A.M.Po3eHbepra cnoxunca Hayu-
HblM KONNEeKTWE, NONyYUBLUMKA W3BECTHOCTE Kak ToOMCKas Ha-

yYHaa LWKona pes3aHwWa metannos. Peaynetatel uccnegoea-
HAW 3TOW LWKONbLI 3anoXunu ocHOBLI (PU3NYeCcKoro noaxoaa K

aHanuay ABNeHWW npouecca pesaHus W UX cUcTeMaTU3aluu

Ha8 3TOW OCHOBE. JTW peaynkTaThkl OTpameHbl B HEeCKONbKUX
MOHOrpaguax.

[ Ipenopaeartenscky geAateneHocTe A.M.PoseHbepr Ha-
4yan, eule byaydu acnupadTom. B 1928 rogy oH ogHUM U3 nep-

BLIX B cTpaHe paspabotan v npouydtan Kypc Nexkuwi no Teo-

DWW pe3aHnMAa meTannoe. Anekcasgp MuHeeewy Bein npekpac-
HbIM NekTopoMm M Metoguctom. Ero nekuuwn Bcerna otnuya-

NMACL Xenes3HoW NOrMKoW, YeTKOCTbLH WU3NOXeHUA, rmybokuMm
Hay4YHbIM cogepxaHunem. B nabopartopHble 3aHATUA LLKMPOKO

BHEAPANWCE 3NeMeHThl Hay4YHbIX WCccnenoBaHWi.
B 1963 rogy A.M.Poszenbepr nepeeaxaer n3a ToMcka B

KWEeB, rae oH Bo3arnaeun otgen VIHCTUTYTa CBepxTBepabix Ma-

Tepnanoe AkageMmun Hayk YkpauHel. OCHOBHBIM Hanpaene-
HWUEM 8ro ccnenoBaHMn CTAHOBATCH BONPOCH XONO4RHONo No-

BEPXHOCTHOro nnacrtudeckoro agedopMupoBaHus. [oa ero py-
KOBOOACTBOM pEIE[IEIﬁEIThIEEIﬂTEFI TeopeiTdeCkie OCHOBBI Oe-

hopMUpyOLWEero NpoTarMeaHua. o atomy HanpaBsneHU Um
HanMcaHo HecKONbKO MoHOrpadui, MHOXEeCTBO cTaTtel B

¥KypHanax v cbopHUKax.

A.M.Poaenbepr Bcerga yagenan bonelioe BHUMaHWe nog-
roTOBKE Hay4HbiX Kagpoe. Vim Beino nogrotoeneHo 42 kaHau-

aarta Hayk, 12 13 HUX cTanu OJOoKTopamMu HayK, co3nanu cob-
CTBEHHBbI® HAyY4YHbIE HanpaeneHus.

3a DoNbLWYK Hay4YHYH, Negarormyeckyo U obLecTBEHHYID

neatensHocTe A.M.Poaexbepr bein HarpaxoeH Tpems opae-

Hamu « | pyaoBoro KpacHoro 3HamedHw», opaeHoMm «3Hak no-

4yeta» U MHOrMMKU megansaMmu. [loveTHoe 3BaHue 3acnymeH-

HOro JeATenA Hayku 1 TEXHWKW YKpauHel emy DbINO NpUcBoe-
HO B 1967 .

Ho nocnegHux gHen npodgpeccop A.M.PoaeHbepr coxpa-
HAN ACHOCTE WM NOMMKY MbIWWNEHWA, BbiN NONOH TBOPYECKUX

BOCMUTAaHWKO HE}"—IHﬂﬁ LMEHDBI.
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JaKOHOMEPHOCTU (hu3UKD-MEXaHUYECKUX ABNEHul B Npoueccax
NONOOHOZ0 CMYNEHYamo20 NAacMuYecKo20 geqiopMupoBanus

0.A. PO3EHBEPT, 3ae. omdenom MHcmumyma ceepxmeeposix Mamepuanoe HayuoHansHoU

HauymHaa ¢ 1964 r, B MCM HAH YKpawHbl Ha4aTel LUMpOKWe
KOMNNEeKCHBIe 3KCnepumMmeHTaneHele nccnegoBaHnAa 3aK0HO-
MEDHOCTEH MEXaHWKW CTYNEeHYaToro XOonodHoro nnacTu4ecKkoro
nedopMUpoBaHA METANNoEB. B YacTHOCTK, UCCNeaoBarcs npo-
Lecc MHorouuMknoeoro gedhopMupylowero npotTareadua [1,2).
C ero noOMOLWEKD OKa3anock BO3MOXHLIM AOCTATOYHO MpOo-
CTO W TOYMHO BapbWMpOBaTbk BCEMW OCHOBHBIMW NapameTpami
npouecca XonogHoro CTyneH4yaToro NnacTu4Yeckoro nedop-
MWUPOBAHWSA: YUCNOM UMKNOB Oe@OpMUPOBaHWA, CPeaHuM
KOHTaKTHLIM OaBneHvemMm, ONMWMHOW NYTH TpeHwWwd, Benu4uHOM
rMApocTaTUYecKoro AaBneHWa B 30HE KOHTaKTa, HakonneH-
HOW pedhopmauven M CTENeHbL Ae@OpPMaLUWOoHHOIo ynpoy-
HeHua W ap. HoBble BO3MOXKHOCTW, KaKk ONA TEXHONOrM4YecKo-
ro paspuTua 3aTol 0bpaboTkK Tak W AnA Hay4YHOro M3y4YeHWs
(hyHAaMEHTaNbHbIX (PU3MKO-MEeXaHW4YecKknx ABNeHWn nnactu-
yeckoro noedopmuvpoBaHna gano cosgadue B MCM Hosoro

Axademuu Hayk YKpauHsl, 2. Kues,

HO.A. UEXAHOB, npodcgheccop, dokmop mexH. Hayk, BI TA, 2. BOpoOHeX

TBEpaocnnasHoro gedopMmupyowero nHcTpymedTa, C 1970
3TW MCcNefoBaHWA NPOBOAWMNKMCE COBMECTHO CO LUKOMNOW TeX-

HOMOrM4YecKkor MexaHWK BopoHeXcKoro nonUTexHWYecKoro

MHCTUTYTA.
Ha ocHoBe KOMNMEKCHLIX 3KCNEPUMEHTaNLHO-TEopeTH-

YECKMX MccnegoBaHWii nonyYeHbl HOBbIE OaHHbIE NO pasnny-
HBIM (DU3MKO-MexXaHUuYeckuM ABNEHWAM B nNpoueccax xonog-
HOro nnacTuyeckoro gedopmuposaHua. Hawbonee wHTepec-
HeiMIA M3 NONYYeHHbIX pe3ynbTatoB Mo HalweMy MHEeHWH HB-
NAKNTCA.

- fBNeHWe NoBbILWEeHWA NNacTUYHOCTW obpabaTeiBaeMbIX
3aroTOBOK C KOHEYHOW TONWWHOW CTEHKW 338 CYeT yBenu4e-
HMA cTeneHyu ApoDHOCTW MHOMOUWKNOBOro XOnogHoro nnac-
THYeckoro gedopmuposadua [3,4]. [ns npouecca MHOMOUMK-
noeoro gedopMUPYIOWEro NPoTArMBaHWA Ha OCHOBE W3y4de-
HUA 3aKOHOMEpHOCTEW MeXaHWKM nnacTu4eckoro gedqop-
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MHUDUBdHKWA 34l0OTOUBUR WM3dyHeHO HEINeHWE HaRoMeHA MIKDO-
nedeKkTos, NPUBOAALLMX K pa3pyweHwio obpabaTeiBaeMelx 3a-
TOTOBOK. YETEHEIEI'IE'HEI, J4TO Hanbonee MHTEHCMBHO OHMW HakKall-
NUBAKOTCH Ha CBODOOHOW HApYXHOW NOBEPXHOCTW 3aroTOBKM.
Pa3paboTaHkl TEXHONOMMYeckKne pekomMeHaaumy, Nno3songaume
yNpaenaTe 3TUM npoueccom W obecne4nBaTe KavyecTBo obpa-
DOTHI NO NdpaMe Ty QOCTATOYMHOM NNAacT MHYHROGCGTIA,

- Mnpw obpaboTke CyYLWecTBEeHHO TONCTOCTEHHLIX 3aroTo-
BOK Ha OCHOBe WcCcnefoBaHua MexXaHWKW KOHTakTHOro B3au-
MOOencTBUA (4| yCTaHOBNEHO, YTO OCHOBHOE HaKonneHue no-
BpEeXaeHWH B NOBEPXHOCTHOM fdedopMUupyemMomM chnoe npu
MHOMOUMKNOBOM gedopMUpyoLeM NPOTArTMBAHMKM NPOMCX0-
OWT neped MHCTPYMEeHTOM Ha ceBobDoOHOWM NOBEPXHOCTW OT-
BEPCTHUA. Ha oCHOBE M3yYeHHbLIX 3aKOHOMEepHOCTEeW MexXaHW-
kit [T pazpaboTtaHkl NpakTuYeckue pekoMmeHaau i no obec-
nevyeHwo kadectea obpaboTkW no napaMeTpy NNacTUHHOCTM
NOBEPXHOCTHOIO CNOA TEXHONOMMYeCcKMMHU MeToaamu.

- C NOMOLWbK MeToOoB Teopuu Nodobua U pasMepHoc-
Tel wccnenoBaHo ABneHWe hopMUpoOBaHWA MUKpopenbeda
NOBEpPXHOCTW, 0DpabaTelBaeMOW XONOAHEIM CTYNEHYATEIM
nnacTu4eckum gedopmupoBadHuenm [5). Ha ocHoeBe aHanwuaa
FKCnNepuMeHTanbHbIX JaHHbIX BeIABNEH onpefensaowi Kom-

NNEeKCHbIM napamMeTp npouecca — paboTa CMN KOHTaKTHOra
TPEHMA W nNony4eH DeapasMmepHbid KpuTepuid nogobua wuc-

cnegyemMoro ABneHWd, BKNYakwmn B cebd OCHOBHLIE Napa-
METPBI Npouecca C TOYKW 3peHWA ero MmexaHukn. [1ns npoee-
OEHWA NPakTWYeCKUX TeXHONOrM4Yeckux pacyeToB OaHHbIW
KpUTepud NOoOODKUA BhipaMeH 4Yepes TexHonorv4yeckue napa-
MeTpbl NPOUEcCa;

- HanW4ve TakK HasbiBaeMblX KPUTUYECKWX KOHTaKTHbIX
NagneHun Mexnoy WHCTPYMEHTOM W 3aroTOBKOW, NPW KOTOPRBLIX
nnowane KOHTaKTHOW NOBEPXHOCTW CTAHOBWTCH MWHWMMANb-
HOW, a TakKKe CBA3bL MeXxay 3TUMK KPpUTUYeCKUMW OaBleHWd-
MW W NpedenbHbIMKU XapakTepucTUKamMy ynpodYHeHWa Metan-
na [1,2].

PaccmoTpyum nogpobHee ykasaHHble (DU3UKOo-MexXaHu4ec-
KWe ABNEeHWA.
1. NMNacTMYHOCTL 3aroTOBOK C KOHEYHOW TONLWWHOMW CTeH-
KU NpWU MHOroUuuKnoBom gedopMUpyolem NpoTArMBaHuM.
ViccnegoeaHvwe MexXaHWKW nnacTUYecKoro geopmMupoBaHUA
3aroTOBOK C KOHEYHOW TONWWHOW CTEHKW OCYLEeCTBNANOCE C
MOMOLBEK OPUrMHaANBHBIX METOOWK MeToda BU3WONNAacTuy-

HOCTW, OCHOBAHHBIX HA WCNONL30BAHWKW CNOWCTBIX MOOENen.
[Mna pacwdpoBKKU NONYYEHHBIX Takum cnocobom akcnepu-

MEHTanNbHBIX OaHHblX pa3paboTada opurMHaneHas MeTou-
Ka pacyerta KMHemaTU4eckux napameTpoe no cnabopedop-
MUPOBAHHEIM NMUHUAM TOoKa. PaccyuThiBANMCE KOMMNOHEHTH
TEH30pa CKOpPOCTeW gedopmaunn. VIHTerpyupoBaHuem oud-
hepeHUWankHelX YpaBHeHWM paBHOBECKA OT Hapy¥HOW, CBO-
BOAHOW OT Harpy30K NOBEPXHOCTU 3aroTOBKW, K BHYTDEHHEWN
NonNy4YeHo pacnpefeneHve KOMNOHEeHT TeH30pa Hanpaxe-
HUW BO BCeW aedopMmupyeMmon obnact. 3atem MHTerpypoea-
HWEM BOOMNb NMHWKA TOKa paccYWThIBANCA KpWUTEpPWKH pecypca
MCNONBL30BAHHOW NnacTU4HocTK no KonMoropoey, KOTOpLIA
M XapakTepuayeTr cTeneHb HacbhiWeHWa MUuKpoaedekTammu
MaTepiualla 3afOTOBKW WM3-3a €70 NNacTU4eCKoro ,ﬂ,EElJDpMI.r‘Ii-
DOBdHWA.

e oo -

roe € —HakonneHHas gedopmMauna 3a BeCk CNOXHBIN
npouecc nnactuyeckoro agechopMupoBanus, e _(h)-npegens-
Haa gedopmauna martepuana npu mmTEETﬂmymmem 3Haue-
HUK KoathhUUMEHTa MEeCTKOCTH TEKYLLIEND HaNpsKeHHoro co-
CTOAHWA: N=3C/G, , o — rTMOpoOCcTaTUYecKoe gasneHue,

)
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G_— WHTEHCUBHOCTL HanpsixeHnn. Ha puc.1 B kadecTee npu-
Mepa Nokasado pacnpegenedue 'V no obremy 3aroToBKM,

Aed@opMHUpoBaHHOW OgHWUM LUWMKNOM AedopMUpYHoLLLEro Npo-

THIMNABAHIMA.
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Puc. 1. MaonuHuK pecypca WCnonb3oBaHHOW NNAacTuHHOCTH Yx10¢

B TPYOHOW 3aroToBke, 0OpaboTaAHHOW OOHWMM LUMKNOM
Ae@opMUpYHOLWEro NPoOTATMEAHKWA

KaK BMOHO, OCHOBHOE HaKOoNneHWe NoBpeXIeHW Npouc-
X0OWT Ha cBoDOOHOW HAPYXHOW NMOBEPXHOCTW uanenuda. [lpa-
MblE 3KCNEepUMEeHTBl NOATBERAUNW NPaBUNBHOCTE pe3ynkTa-

TOB TEOopeTu4ecKkux vccnegoeaHuin. PaapylleHwe 3aroToBOK
gCelld Ha4dMHaeTCH G 'I:I'ﬁﬁEIE»ﬂEEHHFI MAKDOTPEWMWH HAd X Ha-
DVGKHOW NOBEPXHOCTW. YCTAHOBMNEHD, YTO YBENWMYEHUE YUCna
LUMKNOB AedhopMUPOBaHWA NPKW COXPaHEeHWMKM NOCTOAHHOIO
CYMMapHOro HaTHAra noBbIlWaeT NNacTUYHOCTE 3aroToBoK. Ha
OCHOBE TEOpeTWYecKoro aHanuma3a DonbLlIoro Yyucna a3Kcnepu-
MEeHTankHbIX AaHHbIX pa3paboTtaHa pac4yeTHada Moaenk on-
peneneHna ‘¥ B 3aBUCUMOCTHM OT TEXHOMNOTUYECKWX Napamer-

POB Npouecca. Ha puc. 2 npeacraeneda rpa@uyeckas WH-
TepnpeTauMa 3ToW Mogenu B BUae HoMorpamMmbl, NPUIOgHON

ITA NpakThHeGhkis TeiAdoliorMYeckix pacHeloB NnpeldellbHblx

napameTpoB Npouecca, NPy KoTOopbiX HAYMHAETCA paspylue-
HE Sdl0OTOBEA.

510"

11!

10}

Fuc. 2. Homorpamma- ona onpegenedHWda npegenkLHoro

OTHOCUTENLHOro HaTara 0=20/d M NpegensLHoro 4Yucna UWKnoe
pedopMmupoBandua K B EEEHEHMDETH OT OTHOCHMTENBHOW TONWKWHL
CTEeHKW 3aroToBkW L =21 /d W OTHOCHMTENbLHOrQ YONWHEHWA

MaTepuana 3aroToBKW NpW PacTAKEeHWM &

2. lnacTu4yHoOCTL cDOpabarbiBaeMOn NOBEPXHOCTHU TONM-

CTOCTEHHbLIX 2alroTOBOK.

JKCNEepUMEHTanbHO YCTAaHOBNEHO, YTO NPpW AeopMUpy-
OWEeM NPOTArMBaHWMM CYLLECTBEHHO TONCTOCTEHHLIX 3aroTo-

BOK, KOra OTHOLUEHWE WX HapyXHOro gMameTtpa K BHYTpeHHe-

My D /d =2, B KOHTAKTHOW 30HE B NOBEPXHOCTHOM ClOe BO3-



HUKaeT o4ar NoKkankHbIX NNacTtyuyeckux gedopmauuM, cooT-

BETCTBYHOLW WA YCNOBUAM NOBEPXHOCTHOrO nnactu4eckoro ge-
(POPMMPOBAHWA, JKCNEPUMEHTaNbHO, METOO0OM M3MEDPEHMSA
TEEPOOCTH YCTaHOBMNEHO, YTO YXe nocne TpeThero uuMkna ae-
(hopMUpoBaHKMA rpagueHT aedopMauMoHHOro YNpoYyHeHus
Marepuana 3aroToBKWM NpakTHYecKW nepneHgukynapeH K ob-
pabaTeiBaeMon nosepxHocTU. Ha puc. 3 nokasaHo pacnpe-

AdceneHne WMHTeHCHMBHOCTHI HEHF!FI}I{EHI-"IFI E-D B O4Hdle J:I,Ed:!ﬂpMH-
PUOBdHKMA.

r A

PUC. 3. FacnpegeneHne WHTEHCMBHOCTH HanpaxeHuwn o , Mlla B
J0HE KOHTaKTa nocne TpeThero uvKkna obpaboTkW 3aroTOBKW W3

cTanu 45

KaK BWOHO, C BbICOKOW CTeneHb TOYHOCTH MOMXHO NpW-
HATL, YTO rpagWeHT YNpoYHEeHWA B OCEeBOM HanpasneHWw

ok o O,
=, =0, rge K= /3 VHTEHCHBHOCTb KacaTerbHbix Hanps-
MEHWA WNKW NnacTu4eckans NOCTOAHHas MaTepwana 3aroToe-
kM. C y4eTom 3TOro M3n4eckKoro ABMeHWA Ha OCHOBE TeopuM
Heo4HOPOAHOro NnacTu4eckoro Tena paspaboTaHa maTtemas-

TUYEeCKad MoOenb HanpAXeHHoro CoOCTOAHWMA B KOHTAKTHOW
0bnacT 1 BhIABNEHD MHTEpECHBIe 3aKOHOMEeDHOCTW B PAc-

npefeneHu KOHTAKTHLIX HanpsKeHWn Nno noBepxHOCTH  WH-
CTPYMEHTA. B 4acTHOCTM, YCTAHOBMNEHO, YTO MaKCMMYM KOH-
TaKTHbIX JaBNeHWin HaxoOuTCH B cCAMOM Havane LWWPWHB KOH-
TakTa. C NnoMoLlbLI0 3TOW MOOENKW W 3KCNEepUMEHTAaNbBHLIX OaH-

HblX MO ,ﬂE{bﬂpMHDﬂEHHHDM}F COCTORHWKD, NMONYHEeHHBIX C MNO-
MOWEBH ODUIMHAlNeHBIX METOOWMK MeTOoda BU3MOoNNacTHUYHOC-

TW, UCCNeaoBaHO HakonneHwe MuKpoaedeKkToB B o4yare no-
KanbHbIX NNacTU4ecKkMx geopmMalni ¢ NnoMollb onpege-
NneHns Kputepusa nnactudyHoct Konmoropoea (1). Pacnpe-
neneHve npupaweHua AY 3a oguH UMK HE@)GE:JMHFIEEEHHH
NnokasaHo Ha puc. 4.

KUHTAKT

- 0,1 _ 0,09 L7}
008 0,07
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Fuc. 4. V3onuHMK NpUpalledHnusa pecypca nNNacTUudHoOCTH AW
NOBEPXHOCTHOrO CMNOA 3aroTOBKW W3 cTanu 45, nocne TpeThbero
U1kna obpaboTkn MHCTPYMEHTOM C YIMOM KOHYCHOCTKM . 5° — a,

10° - 6

Kak BMOHO, OCHOBHOE HaKONMNeHWe MoBpexaeHuid npu

NNacTUYeckom  4edopMUPOBaHWKA NPOUCXOAWUT Y camMon ob-
paGaThiBaeMoi NOBEPXHOCTH Nepen WHCTPYMEHTOM.

JKCNEPUMEHTANLHO YCTAHOBNEHD, YTO AehopMUpOBaHUE

~ OBPABOTKA METAINNOB

Martepualna 3aroToBKky nepeg WHCTpYMeHTOM 3a OAWH LK
Ne@opMUpyLLEro NPoTArMBaHWA NPOWCXOAWT A0 BEenWYMHbI

HaKonMeHHon gedopmauun, NpUMEPHO PaBHOW YeTBEepTH OT
ee MakCMMankHOro 3HavYeHusa Ha BbiXOOe W3 KoHTakTa:

Ae,=0,25Ae (2)

Ha OCHOBE 3TUX 3aKOHOMEepHOCTEeW pa3paboTaHa WMHKe-
HepHaa moaens noepexnaemocTy obpabartoiBaemMon nNoeep-
XHOCTW, NO3BONAKLWAR paccyuTeiBaTe ¥ npu nwbom 4Yucne
LWKNoOB O0e@OopMHUpOBaHWA:

ﬂEI];ﬂﬁﬂ
0,25¢,,(-1,73) (3)

AnAa yrna KOHYCHOCTM WHCTPYMeHTa v = 57 BEeNWYMHA
Ae " =24, a ana y = 10° Ae ™= (),39; npepensHas aedop-
mauva e (-1,73) matepuana 3aroTOBKW ONpefenseTcs 3Kc-
NepUMEHTaNkLEHO NPW CHaTUKM B YCNOBWAX NNOCKoW nedopma-

LMK, Ycnoeswe Hadana paspylweHus umeet sug @ ¥ = 1 (4).
3. NiccnepoeaHne 3akoHoMepHocTern (bopMUPOBaHUA

MUKpopensetga obpabaTbiBaeMol NOBEPXHOCTH C NOMO-
WL METOAOB TEOPUU NOAOBKUA U pasMepHOCTEHN.

JKCNEePUMEHTEI M CYLECTBYIOWWK TEOpeTUYECKUA aHanna
NnoKaskIBaT, 4TO (POpMa MUKpopenseda NoBepXHOCTH W3-

nenva npyu obpaboTke DonewKm Yucrnom AeopMUpPYHOLLLMX
anemMeHToB (Donee J3) 3aBUCKUT HE TONbKO OT "TEKYLWEero” 3Ha-
YeHWHA NnapameTpoB KOHTaKTHOrMo B3aMMOAEeWNCTBUA, HO U OT

BCEW Npeasbigylwen UCTOpUK npouecca BO3OenWCTBUA WHCTRY-
MEHTA Ha NOBEPXHOCTE 3aroToBKW. [lpouecc TpeHWA HAa KOH-
TaKTHOW NOBERXHOCTWU M3OeNKWA C 3aroTOBKOW ABNASTCA CNOMX-

HbIM (DU3MKO-XMMWYECKHMM ABNEeHWeM, onuckiBasmbliMm MHO-
TMMKA napameTpamMu. [103ToOMy TeopeTuyecKoe onpegeneHue
CTarOdapPTHBEIX NapaMeTpPDOoB WepDOXOBaTOoCTH WM3-3a CNOXHOCTH

MEXaHUYECKMX 1 (DU3NKO-XMMWYECKMX SBMNEeHWIA Ha KOHTaKTHOM
NoOBEpPxXHOCTH B HACToOALLEe BpeMA ABNAESTCHA HEeBO3IMOXHBIM,.

OnbIT pa3euTUa U3NKKW W MEXaHWKW NOKa3bIBAEeT, YTO B

TEeX Cny4yasx, Korga yooBneTBoOpUTENbHOE TeOpEeTHYEecKoe pe-
LWeHWe CMNOoMHOW 3afavyl HeBO3MOMNHO, a8 3KCNepuMeHTamNb-
HOE May4YeHWe WU ONUCaHue ABNeHnA T;‘.}EE}"ET NPOBEJEHWNA TPY-

O08MKWUX MHOTOaKTOpPHBIX ONLITOBR, BECckMa 3MdMeKTUBHBIM
OKa3blBaeTca npUMeHeHWe MEeTOOOB TEopWM nNogobua K pas-

MepHocTel. OHKM NO3BONAKT HE TONLKO 0BoBWKMTE K “KOM-
NaKkTHO nNpeacTaBuTh 3KCMEepUMeHTanbHble OaHHbIe, HO W

3HAYWUTENBHO YMEHbLLWWTE UX obbeM. Metogbl Teopuu noao-
DMA W pasMepHOCTEN C YCNexoMm NPUMEHSNTUCE W NpU pelue-

HUA PAOa 3a0ady no TEXHONOTMYECKOW MeXaHWKe.
OoHako npuMeHeHW 3TUX MeTOO0B O0MKeH NpeallecTBO-
BATL NpeaBapuTentHbLii TEOPEeTUYEeCKUA Ka4YecTBeHHLIA aHa-

U3 C Uenei BeISBNEHWA Cpean MHOXEecTBa napameTpoB Tak

HasblBaeMblX Onpedenanuwux napaMempoeg, KoTopbie No CBo-
en (PU3NYeCcKoW CYLUHOCTH OKa3biBaKT rMaeHoe BNWAHME Ha
A2dPdKTEpD NPOTeKaHWA NpoUuecca.

CTabunNeHOCTE YKa3aHHLIX (hakTOpOB NPUBOOWT K 3HAYM-
TENLHOMY COKPaLLEeHW) Yucna onpedensowux napamempos

npouecca O0ed@OopMUPYIOLWLEro NPOTArMBaHuS.
OAWH M3 Takux NnapameTpoB Ve M3BEeCTEeH - 3TO KOHTaKT-

HOE HanpAaxXeHe Ha CMHUHaeMbIX MHE[JGF[}EErELUHEI}{ O, WKW
LOaTBETCTBYHOWEE eMY CpelHee KOHTaKkTHOe OaBneHue d.

Teopua NNAcTUYHOCTHU M NPAMOKN 3KCNepUMEeHT NoKa3kl-

BaKT, 4YTO NOoABNEeHWEe KacaTenbHOro KOHTaKTHOMo Hanpaxe-
HUSA T NpW NNacTU4eckom cOaBnUBaHUM eAWHUYHOW MUKPO-

HEpPOBRHOCTHW BedeTl K YMEHBWEHWK HOPManbHONo KOHTaKTHO-

0 HalNpAXEHWA G, a 3Ha4YUT K YBENWYeHWIO Nnowann KOHTakK-
Ta, T.e. K JONONHUTESIbHOMY CMATWID 3TONM MWKPOBBLICTYNA,

I'IF]I-"I' JITOM COBeplUdeTCH AONOoIHWUTelbHaA EHE‘DTE CMHATH.
Ho AnA npeofoneHns cui TPeHWs T WHCTPYMEHTY NpUXOaUT-

M
¥ =3 A¥, =N
]
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q‘ OBPABOTKA METANNOB

CA COBEplUaTh AONONHUTENBHYO paboTy TpeHus — A
[pW CKONBMEHMW MHCTPYMEHTa OTHOCMTENBHO NOBepX-
HOCTWM 3aroTOBKM MO BCEW KOHTAKTHOW Nnolwagn CToXacTu-

JECKW BO3HWKAKT "MOCTWUKM CXBaTblBAHWA — MWKPO3OHbI
NONHOTO NpUNUNadHAa Mmatepidllad MRCTRYMEHTa K MdTeEpk-

any 3aroTOBKW, B KOTOpPBIX T_O0CTWUraeTt npeaenbHoro 3Ha-
YyeHWA, T.e. NNacTU4eckon NoOCTOAHHOW mMaTepuana 3aro-
TOBKW. 3TO ABNEHWe 4yepe3 OnUcaHHble BhiWWe JBa mMexa-
HM3Ma BeI3LIBAET AONONHUTENBHOE (K NPOCTOMY COAaBIMM-

BAHWIO OT q__ ) YMeHblIeHWe WepoxoBaTocTu. [Ana npeono-
NeHWa TaKkoro AoONoNHUTENkLHOro COnNpoTUBNEHWA COBep-
lWaeTcs agononHuTensHaa paborta TpeHwuAa. HBNeHWe CXBa-

ThiIBAHWA WHTEHCU@WULMPYET U MacconepeHoc C NOBEepXHOo-
CTW 3aroTOBKW B npouecce TpeHWA 00 MHCTPYMEHT, YTO TakK-
e cnocobCcTByeT ee BbirMawMBaHWio.

Puc. 5. @opMmupoBaHWe MUKpopenesega noBepxXHOCTHW 3aroTOBKW
M3 ctann 45 nocne Tperteero (a) v natoro (B) uWknos
nedopMUpoBaHKsA

Ha puc. 5.a npueegeHa coTorpadua MUKponpogung no-
BEDXHOCTK, NONYYESHHOW TOYeHWeM 3aroTOBKW W3 cTanu 49,
nocne TpeTkero uukna gedopMmypyowero npoTareaHMa, a

Ha puc. 5,6 — nocne npoxoxaeHWs NATOro gedopMUupyoLe-

ro anemeHTa. Ha HMX XOpoLlo BUOHLI ABE Pa3nUYHbIX Mexa-

HWama ero obpa3oBaHWA - cOaBnNUMBaAHWEM W MAacCconepeHo-

com. MNpu Bonblwom Yucne uWknos gedopMmupoBaHUs Mac-
CO-NepeHoc UrpaeT dHa4yuTenkeHyw ponb. |lpuyem ero npo-
AyKThl (CBepxaehopmMUpoBaHHLIA HACbILEHHBIM MUKpodegek-

TaMW MaTepuan) gaxe 3anonHAaeT BnagvHel MUKPOBLICTYNOB.
Takum obpasom, aHann3 KOHTAKTHOrMO B3aMMOLEeNCTBUA

MHCTPYMEHTa C 3aroTOBKOW NO3BONAET BbIAENWThL eule OOWvH

noMuHUpyowunin obobwawwmin gakTop, HENOCPEOCTBEHHO
BAMSAIOWMIA Ha npouecc dopMUpoBaHMA MUKpopenkeda ob-
paboTaHHOW NOBEPXHOCTK — paboTy cun Tpeuwua A . llonara-

eM, 4YTO Tekyllee 3Ha4YeHue R 3aBUCUT OT UCXOQHOM BLICOTH

LIEPOX0OBATOCTH R, OT MBKCUMManbHOro 3a BCH UCTOPUIO NPO-

Llecca KOHTaKTHOro AaBneHus u ot paboTkl CUN TpeHua A .

MatemaTU4ecku 3ato onpenenAeTca Kak
R,=¢(R,;q,,; A, MaTepuan 3arotoeku)

TeopeTn4yecKoe uccnenoeaHWe 3Toroc ABNEHWA, BbLINON-

HEHHOE C NOMOLLLK METOAO0B TEopMU nNoaobus U pasmepHo-
cTel, NO3BONWNO NOMYYUThL 3aBUCMMOCTL BeapasmepHoi LWe-

10
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POXOBATOCTHM OT BeapaaMepHOro KpuTepus nogobus.

R 3 gived
il £ i 4
R p z 1 Gn dn {5]

B KOTOPLIM BXOOAT BCE OCHOBHBIE NapamMeTpbl Npouecca Xo-

70 ]

NOAHOro CTYNeHYaToro AeopMUpPOBaHWA 38 KaxObIA I-i LMKN
nehopMUpoBaHua: WWPUHA KOHTaKTa | KO3IMPUUHMEHT Tpe-

HUA f; BKCNepuMeHTanbHO YCTAHOBMNEHO, YTO KOHTaKTHOe
HanpsKeHWe Ha NOBEPXHOCTW CMMHaEMOro MUKporpebellka

G OCTAeTCHA BENWUYUHOW NOCTOAHHOW M 3aBMCALLENR TOMLKO OT
poda maTtepuana.
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Puc. 6. 3aBUCHMMOCTE OTHOCHMTENBEHOW LWepOXOBaATOCTM
obpaboTaHHOW NOBEPXHOCTW OT DeapaiMepHBIX NapameTponB
TEXHONOrMYECKOro npouecca (yron KOHYCHOCTH 07 CMadka —
cynethocdpeaon, Hatar — 0,2 MM Ha Npoxoa) NpyM NpoTArnBaHuM
BTYNOK U3 cTany 10: WHCTpyMeHTOM M3 BR13] w - TONWKWHA CTEHKW
=3 MmO - =1 MM, p - 4.5 MM, HHCTRYMEHTOM C NOKPLITUEM W3
TiN: @ -t=1 MM, & - =3 MM, HHCTPYMEHTOM C NOKPLITHEM U3 CrN:
- =1 mm; 4 - t=3mm, . - =45 MM, NpY NpOTArMBaHWMA BTYNOK W3
crand 45 uHoTpymedTom m3 BK15: & - =3 MM, @ - 1=1.8 MM, npwM
NpOTArMBaAHWKM BTYNOK M3 cTank Y8 WHCTpyMeHTOM W3 BK12: & -
=1 MM, ~ - =45 MM; NpyU NpoTAMMBaHKWIKA BTYNOK Wa ctany X18H10T:

MHCTpYMeHToM K3 BK15: g- =10 MM

NnAa 3KkcnepuMeHTansHOW NPOBEPKK NOMNYyYeHHLIX 33aBM-
CMMOCTEN DbINKM NpoBefeHbl MHOTOYUCNEHHBIE 3KCNepUMEH-

Tel NO MHOTOLUWMENOBOMY ﬂEﬂ}ﬂDMHDFI{}LU,EM}" NPOTArMBaHWKD
sTynok w3 cranen 10, 45, ¥8 WHCTpPyMEHTaMK U3 pasnnyHbIX
MatTepuanos - Teeploro ClllaBa BK15 1 3akaneHHoOn cTanu c

nokpeiTuamit M3 TIN 1 CrN. ameHeHe KOHTaKTHOro gaBneHus
obecneyneanock M3IMEHEHWEM TOMWWH CTEHOK 3aroTOBOK. JK-

cnepUMeHTanbLHLIE JaHHLIe nonyyYany no mMetoaukam [1]. Bee

Nony4YeHHLIE 3KCNepuMMeHTansHble faHHble beinn obpabo-
TaHbl B COOTBETCTBMM C 3aBMCMMOCTLIO (9). Mix Deapasmep-
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Hbieé KOMDWHaUWW npeactaenedel Ha pyc. 6 B KoopawHartTax
RJ/R_- &, roe 4Yepes £ obosHaveH npeanoxeHHsId KpUTepKii

Ef(ql)qi f:

dl..' EI’I

| paukn DespasmepHblXx OyHKUMA Ha puc. 6,a oTpaxawT
daHHble akChNnepyuMenTa MNpKn ,ﬂEdJDF}MHF}}FI-DLLI,EM NpoTAaAriBa-
HWW 3aroToBok M3 ctanu 10 uHcTpymeHTom K3 BK15 npu pas-
JTTAHHBIA TEAHONOMNNYECKMA DEXRMMAX.

KpuBagn, npegcraeneHHas Ha puc. 6,0, COOTBETCTBYET 3KC-
nepMMeHTam no obpaboTke BTYNOK M3 pPa3HbIX MaTepuanos

ictanu 10, 45, Y8, X18H101) TBepgocnnaBHbIM WHCTPYMEH-

TOM DEe3 NOKPLITUA W cTanbHbIM ¢ NOKPLITUAMKM TIN 1 CriN.
Kak BUWOHO M3 NpUBSOEeHHONO Marepuana, BelOBUHYThIE Te-

OpeTUYeckue NonoXeHWs YOOBNEeTBOPWTEenbHO nogTBep#aa-
HTCA SRCNEepUMMeRTalleHbBIMK JaHHBIMK.

4. BnuAaHWe KPpUTUYECKOTD KOHTAKTHOro AaBneHus Ha Me-
XaHWKY gedopMUpYIOLLEro NPOTATMBaHWA.

JHavYeHWe KOHTaKTHbIX AaBneHWn Heobxogoumo Ans pac-
4eTa Ha NPOYHOCTE 0e@OoOpPMUPYIOLWMX 3NeMEHTOB MHCTPYMEH-

Ta, onpegeneHus TeMnepaTtypbl B 30HEe KOHTaKTa UHCTPYMEH-
Tda C Hajdernnem, EII:rIEE!F:JEI TEXHONONMYEeCKMX CMa3oK, OUeHKH

Hecywen cnocobHocT obpaboTaHHOW NOBEPXHOCTM AeTanu
W NPaBUNEHOrO NOCTPOEHMA TEXHOMOMMYECKOro npouecea.

UbpaTUMCa K aHanuay 3KcnepuMeHTanbHbIX KPUBLIX LLUK-
DUHBI KOHTaKTa (puc. 7). C yBenu4yeHMemM TONWWHBI CTEHKM,

Ha4YMHaA C HauMeHbLeW, LWMPKMHA KOHTaKkTa YMeHbLUaeTCch.
JT0 0DYCNOBNEHO BNUAHWMEM KPWMBOW Marmba CTEeHKW B 30He

BHEKOHTaKTHOW OedhopMmaunn nepen gedopMUpyOWMM ane-
MeHTOM. ,ﬂ,EIﬂEE G yBelimdenrem TONWwWWHel CTeHKW WHPpHUHa
KOHTaKTa, JOCTUIHYB MWUHMMyMa, Ha4YvHaeT Bo3pacTarth.

nogob HFI:E

[TpUYMHON yBENUYEeHMS LWKMPWHLI KOHTaKTa AenaeTcH Bbli- MM
CTpOE BO3pacTaHWe CUIMbl NPOTATMBAHWA NPY YBENWYEHUW TOM-
UKMHBl CTEeHkKM W NOCTOARROM HaTHIe, YTO B COBOKYNMHOCTHW C 12 -

YMEHbBLUEHMEM WKWMPWHBI KOHTAKTa NpyUBOOAMT K MHTEHCWMBHO-
MY YEENWMYeHWD KOHTaKTHbIX OaBneHWH, BelnudMHa KOTOPRBIX

NPW Mankix TONWWHAaX CTEHKW W DONbLUKWX HATArax 3Ha4YMTenb- 10

HO HWKe npefena Teky4ecTw obpabartkiBaemoro matepuana
A HE MOMET BbI3BaTk NNacTHYeCKX gedopMaUli B 30HE KOH-

Takta. UgHako, DEICTPO NOBLIWAACE C yBEenWYeHWem TOonLLM- 5
Hbl CTEHKW, KOHTaKTHbIE AaBneHus OOCTUrakT 3Ha4YeHui, npe-

EbILUAOLWKMY B HECKONBLKO pa3 npefen Teky4YecTw mertanna, w
Ha KakoMm-TO YpPOBHE CBOEW BENMWYMHBLI OOMKHEI BLI3BATE MNna-

CTUHECKROE TENEeRWEe METallfla B 30HE KOHTaKTa, 4TO BbIipa3nT- 8

CA B YBENWYEHWK Er0 LWWPKUHBL. 30Ha MMHUMYMa LWMPUHBLI KOH-
TaKTa ABNAESTCH 30HOW TAKOro YPOBHA KOHTAKTHBIX OaBneHWi )

M, KAK BUOHO W3 pUC. 6, COOTBETCTEBYET TeéM MEHbLUMM TOMLLW-

X l
HaM CTEHOK, YeM MeHbLUE HaTAr Ha AedopMUpYIOLLWIA 3ne- st oll vV
MEHT, WTO NOMMYeCk YEA3BIEdETCH C NOoNoxXeHWeM, cornacHo

KOTOPOMY KOHTaKTHbIE OaBneHWa BO3pacTaloT NpW NOCTOAH- 15

HOW TOMWWHE CTEHKW C YMEHbLUEBHWeM HaTAra. [na coxpaHe- A v |V
HUA NMPUMEPHO OAWHAKOBOro YPOBHHA KOHTAKTHBLIX OaBMeHW

NpW Manelx HaTarax TpebyrTca MeHbLlUWe TONWKWHBI CTEHOK, 10

HamMW nokasaHo, YTo guameTp obpabaTkiBAeMOro oTBepCcTUS,
TONWKHa CTeRkM hW3delnHd, Hartar 1 MUHMMYM LLMDpWUHBI KOH-
TaKTa CBA3aHbl OTHOCUTENbLHO 0A4HO3HaYHO. Ha puc. 6 ata 5

CEA3b BhIpaXaeTcA KPUBBIMKA 9, COSOWHALWMMKA TOYKA MK-
HAMYMOB LUMPWUHBLI KOHTaKTA. YpaBHEHWA 3TUX KPWBLIX, BbIBEe- "
AeHHLIe Ang cTanu 45, uMerT npocTyio hopmy: R e

ES 17,0087 od i (6) 0 5 10 15 20 tuw

I ][}3&1’51 d LLOld (7) FPWC. /. 38BWCHMMOCTE LUWPWHBI KOHTaKTa OT TOMNWWHEI CTEHKW BTYIKM
. 4 Hatara npuw obpaboTke BTYNOK ¢ guameTpamu oTBepcTMi 36,5

(a), 66,0 (6), 106,0 (8) n 150.0 (r) gedopMUpYIOLWLMMKA 3NeMeHTaMK

A ]

3 4
S 5

e I_—n 5
B S L

o =l v

I

3TU ypaBHEHWA onuckiBaloT pexumsl (t, a, d), onpenens-

HLWWEe NOCTOAHHOE HGHIEIFH‘HC!E AdaBneHnue, npu4em Takyr ero cao=4°wa=35 (1) 3,0(2):25(3); 2,0 (4); 1,5 (5% 1,0 (6): 1,0 (7)
BENWHWHY, NPA KOTOPOU MMBEeT MecTe MWHMManbHad ansa no- 10,25 mm (8): x —cTanb 10, HB 95...110; o —cTane 45, HB 170...210;
CTOAHHBIX HaTHIa W OWMaMeTpd LWHMPpKWHAa KOHTakTa M BO3IHMKAG- A — cTans 38XMIOA, HB 265...270; v — cnnae AK6,HB B0...65:
T TEYEeHWNE METdnla No NOBEepXHOCTKW KOHTaKTa, 4710 NpuBO- v - cnnae BT9, HB 320...330; ¢ — cBuHeu, HB 45

OWT K BO3pacTaHWiD WWPKUHBEI NOcnenHero.
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OBPABOTKA METAJIOB

Cs

=CNK OT 3THUX KPUTHUYECKMX PEXMMOB WOTK B HANPaBneHn

yBEeNUYeHWs KOHTAKTHOro JaBneHus, To WWPKWHA KoHTaKTa By-
O0eT BO3pPacTaTh. JTa erieruya MMeel MeCcTo, HallpuMep,

pK YBENWYeHW TONWKWHBl CTeHKW (NpwW a = const), korga Ha-
bngaeTca BLICTpoe BO3pacTaHue WKWPWHBl KOHTaKTa nocne

eg MMHMManeHoOro Ha4YeHns.
Hamu bbino NoKd3aHOo, YTO YMeHbLUIEeHWe HaTAlra Ha ne-

QOPMUPYIOWWKA 3NemMeHT NPUBOOMT K NOBLIWEHWHD KOHTAaK-
THOrMO AaBneHus, NoaToMy B KpDUTHUYECKWUX pexumax npu no-
CTOAHHOM KOHTAKTHOM AaBneHWK yMeHbleHWe HaTara npu-

BOOAWT K YMEHBLUEHWKD TONWMWHBI CTEHKW, YTO B CBOK OYe-
pefb onpeaenseT COOTBETCTBYIOWEE PACMNONOXKEHWE KPM-

BblX KPUTHUHECKWX DEAXWMMORB, BOCXOAALWEE OT Mallblx TONWWH
CTEHKW W HATAMOB K DONbLWWM WX 3HAYEHWAM.

MoMHO 3amMeTuTh, Y4TO NPW 3HAYUTENBHOM YBENWYEHWW
TONWMWHBI CTEHKM W Manom guvameTpe OTBEpPCTHUA (puc. ()
yEenuyeHWe LWKWPWHbBI KOHTaKkTa aaMegnaeTcA, W KpUBbie

CTaHoBATCAH Donee NONoOrMMKU. ITO ABNeHWe ODBLACHAEeTCH
TEM, YTO TONWHMHE CTEeHKMW I'I[:II-‘IﬁJ'IH}I{EIET[:FI K Talk HaiblBae-

Mol DeckoHeyvHoM (t/d_ = 1,0), a npu DECKOHEYHOW TONLWMK-
HE CIEHRM 2E ﬂElJ'II::HE-‘ﬁLLIE-‘E-‘ yBellMHeHWMe He BblablBaeTl POG-

Ta CHUIbLI NPOTATMBAHWA (0 U KOHTaAKTHLIX JaBneHWin, NoaTo-
MY WKMPKMIHA ROHTdERTa AONAHa ObITE MOCTOAHHOW.

[loCKONbKY 32aKOHOMEpPHOCTW M3MeHeHWs WWPWHBl KOH-
Takta, npegcTaeneHHble Ha puc. 7, He 3aBUCAT oT ocbpaba-
TeIBaeMOoro metaniia, ero MexaHUW4eCKkrx XapakTepUCTHK,

YNPOYHEHWUA, TEXHONOINMYECKOW CMa3kK, NoruyHo npeano-
MO¥WUThL, YTO KPWUBLIE KPUTUYECKUX PEXMUMOB OOMNMHBLI DbITE

0DWMMK ONA Bcex obpabaTkiBaeMbiX METANNOB U ANA BCEX
MealTdllJlOE [ldBdlb NULCTUAHHDBIE KOHTAKTHBIE2 OaBlleHWH,

BbI3bIBAKOLLIWE NMOABNEHWE TEYEHUA MeTanna u yBenuuyeHue
WWPUHLI KOHTakTa. KoHeyHo, ONA kamxaooro meranna 3To

KPMTUYECKOe KOHTakTHoe gasneHuve ByaeTr MMeTk CBOH
BEITUHKHY. JTO npednofioxeHne NPOBEPANMK ClelyWwm
obpaszom.

[pwn nccnegoeaHuax BbINO 0DHaPYKEHD, YTO KPUTHUYEC-
KO CpelHee KOHTaKTHOe OdBlieHWe, NpuBOoOALLEeEe K BO3-

HWKHOBEHWIO YVIWMPEHWA KOHTaKTa npu gedopMupyiowem
NPOTArMBAHWK BTYNOK M3 cTanu 45, paBHO MHTEHCUBHOCTH

HanNpsXeHns S , T.e. ICTUHHOMY HanpsXEeHWo B LWelike pa-
30pBAHHONO pacTtAXeHWem obpasua w3 aToro metanna.

[TOCKONBKY 3TOT MHTEPEeCcHBIA hakT ABWUNCA HOBBIM, pa-
HEee HeM3BecTHbIM W Tpebosan npoeepkWn, BbINKW W3roTOB-
neHel 0bpa3sukl ONA pacTAXeHWA W3 MeTannoB, UMer L mMX

pasnuyuMele MexaHw4eckue xapaktepuctukn. Obpa3subl
OOBOOWNUCE pacTAMeHMeMm 00 paspyleHua W Ons HUX on-
peaelfalIMCe MCTHUHHBIE HalnpAaXeHWA EE, COCTaBINAHOWWE
nna AK6, 0,65 HB - 0,35 I'Ma; AKG, 1,20 HB — 0,52: cTanu
10; 1,10 HB - 0,83, ctanu 20, 1,25 RB — 0,80, ctanu 45, 2,0
HB — 0,87, ctann 20X, 1,60 HB — 0,99; B93, 1,56 HB - 0,60;
TBM, 2,25 HB — 1,32; 30XMIOA, 3,0 HB = 1,30; 30XICA,
3.31 HB - 1,54; H3-1, 1,03 HB - 0,58 NMa.

IKCMEPUMEHT

Kak BMOWM, 3HAYEeHUR S ANA pasHbIX MeTannoe uame-
HANWCE B WKMPOKWX npepenax. lak, ana AKGB, 65 HB

S =0,3511la, a ana cranu 30X CA, 332 HB SE = 1.54 [Tla.
T.2. MICTUHHOE HanpaXeHwe yBenu4ueBanock AN pa3snuy-

HeIX meTtannoe Bonee, Yyem B 4 pa3sa. o nony4YeHHLIM 3Ha-
YeHWAM S , NPUHKUMaRA UX 38 KPUTUYECKOe KOHTaKTHOe OaB-
neHwWe q, . , MOXHO paccyuTaTtb TOMUWHLI CTeHoK t | Te.
Takue, KOTopbie COOTBETCTBYHT MMHMMANLHLIM 3HAYEHW-
AM LUWPWHLI KOHTaKTAa.

[lpuHuman q, = S_, nony4aem
|
nD 1 s - gk
b sin(oL +m) Qb
(HB) cos d’a

llogcTaBnaa B nony4eHHoe BhipaXeHwe BMecTo | ypaBHe-
HUe (/), Haxoaum

1

103S_rD_ a"* ™" sin(a + 1) x
C,(#HB)d:"*Y v cosm

JHadveHua Ca, X, y, m, r npMBeneHs! B paborte [1]. Yron
TPEeHWA 1 ANA Kaxaoro M3 obpabatbiBaeMbiXx METANNOB U
YCNOBWK NPOTArMBaHKMA Dein nonyYeH M3 cneyuanbsHbiX
ONbITOB. JHaJYeHWe SK onpedenanoce pacraxeHemMm 4o
pa3pbiea obpasuos.

FPaccyuTaHHbIe No ypaBHEeHWK (Y9) 3Ha4YeHKuA t, ANA Tpex
HATAMOB W OBYX OWaMeTpoB NpuBeneHsl B Tabn.

ITH pesynkTaTthl NOKa3bIBAKIT, YTO NOMYYeHHbIE ANA CO-
BepLeHHO Pa3nyHelX MeTannoe 3Ha4vYeHa L OTNU4aKoT-
CH OT CpelHWX B DONbLLUWHCTBE cliyyHaen E I'I[JE,EI_EJ'!EII

+10%. HecmoTpa Ha wupokoe pa3Hoobpa3sne CBOWNCTB U
XUMWUYECKMX COCTABOB MEeTanmos, a TaKkke Ha PasnuyHbIe

NpUMEHAEMEIE TEXHONOMrMYEeCcKne cMaski (cnnae ARG, 0,65
HB, ctann 1BM, 10, 20, 45, 38XMHKOA npoTArMBanuce c
CcynNeogpe3onomM; cnnaesl AKB, 1,2 HB, BY3, uctane 30X CA
— C uakol cmaskon AMI-10; H3—1 — ¢ TBepaon cMmaskon),
AWM THHEeGKME shd4YerkA TOJNWWH CTEeHOK NOoNyHeHbl C MallbliMv
PaCCenBdHHUEM. 370 paCCeBaHke BNnonHe eCTeCTBeHHO, TakK
kak npu pacyeTax t  WCNONL30BaNWCk IKCNEPUMEHTAaNbHO
nonyYeHHbLIe BenMYNHL C.,MN S, X, ¥ M, I, 3Ha4eHUA KOTOPbLIX
HEe MOryT DbITk aﬁmnmmﬂ TOUHBIMM.
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