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BJIMSIHUE MEXAHUYECKOUN OBPABOTKHA HA MUKPOTBEPJOCThH
3ATOTOBOK U3 TUTAHA C CYBMUKPOKPUCTAJJIMYECKOM
CTPYKTYPOM, MOJNYYEHHBIX MHTEHCUBHOM IJIACTUYECKOM
JE®OPMALUEN

Hagederno pezynrvbmamu eKcnepumeHmanibHux 00CHiONCeHb BNIUBY YMO8 MEXAHIYHOI 06poOKU Ha
MIKpomeepOicmy 3pa3Kié 3 Mumamy, OMpUMaHUx 0OHUM I3 MemoOi6 IHMEHCUBHO20 NAACMUYHO20 Oe-
Gopmysannss — 6cebiuHuUM KyeaHHAM. Bemanoeneno cymmesi 3minu MIKpOmMeEpOOCmi 3aNeACHO 60
napamempie pesicumy o6podKu, wo ceiouams npo HecmadinbHICIb CIMPYKMYpU CyOMIKpOKPUCMATTYHO-
20 mumany BTI-O,3ymoeneny mennogum paxmopom.

TIpusedenvl pesynromamol IKCHEPUMEHMATLHBIX UCCIEO08AHUL BIUSHUS YCIOBUI MEXAHUUECKULL
00pabomxu Ha MUKPOMBEPOOCMb 00PA3Y08 U3 MUMAHA, NOJYYEHHBIX OOHUM U3 MEMOO08 UHMEHCUBHOU
naacmuueckoi deghopmayuu — MemoOoM 6CeCmMOPOHHEN KOBKIU. YCMaHOGIeHbl CYUeCmEeHHbIe USMEHEe-
HUsl MUKPOMBEPOOCMU 8 3A8UCUMOCU OM NAPAMENPO8 PelcuMa 0opabomku, KOMopbslie ceUemenbem-
8YIOM O HECMADUILHOCMU CIMPYKMYPbl CYOMUKpoKpucmaniudeckozo mumana BTI1-0, obycrosnennoi
MenioeviM haKmopom.

A.A. SIMONOVA, N.V. VEREZUB, L.I. PUPAN'

INFLUENCE OF MACHINING ON MICROHARDNESS OF PREPARATIONS FROM THE
TITAN WITH THE SUBMICROCRYSTALLINE STRUCTURE, RECEIVED BY INTENSIVE PLASTIC
DEFORMATION

The experimental results of the influence of the machining conditions on the microhardness of ti-
tanium goods got by the method of intensive plastic deformation are shown. Substantial changes of the
microhardness depending on the parameters of the machining have been established. It testify to
instability of structure state of the fine-crystalline BT1-0 which is conditioned by a thermal factor.

OpmanM U3 Hambojee BOCTPeOOBAHHBIX, HMEIOIMIUX peallbHOE MPaKTHIEeCKOEe
nprMeHeHre W Hanboliee (YMHAHCHPYEMBIX HAIpaBICHUI HAHOTEXHOJOTHHA SBIIsIC-
TCS CO3JaHHWE MPUHIMIHATEHO HOBOTO Kiacca KOHCTPYKIHOHHBIX MaTEpHAIIOB,
00aaroIuX CyIIECTBEHHO 0oJiee BBRICOKMMH XapaKTEPUCTHKAMU MEXaHHMYCCKUX
CBOMCTB 1O CpaBHCHUIO C TPAAUIIUOHHBIMHA aHAJIOTaMU.

ITepCIeKTUBHOM TEXHOJIOTHEH MONyUEeHUs MOJOOHBIX MATEPHANIOB SIBIISIOTCS
METOBI HMHTEHCUBHOU mactudeckoil nedopmarun (MI110) — metomsr nedopmaru-
OHHOTO IHCIIEPTHPOBAHMUS, 0OECIEUNBAIOMINE H3MENbYEHHE MHUKPOCTPYKTYPHI B
MeTaJulaxX U CIDIaBax 0 HAaHOPa3MEpOB 3a cUeT OONbIIUX Ae(popMaIiii CABHTA.

CrBur SBISETCSI OCHOBHBIM MEXaHM3MOM IUTACTHUECKOH Aedopmarun. Cxema
MPOCTOTO CIBUTa 00CCIIEYHBAECT BO3MOXHOCTh MHOTOKPATHOTO HUKIHYECKOTO Je-
(hopMupoBaHUs ITyTEeM U3MEHECHHUS HATIPABJICHUS ICHCTBUS KAacaTelIbHBIX HAPsIKe-
HUH Ha rpaHumax aeGopMupyeMoro oobemMa mociie 09epeIHOTO KA 00pabOTKH.
DTO MO3BOIJIET JAOCTHraTh BBHICOKAX 3HAYCHHWI MHTCHCUBHOCTH HAKOIUICHHBIX JIe-
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(opmanyii, TpruYeM Ha KaXKAOM LHUKIE 1e()OPMHUPOBAHUS MOXHO OOECIeYnTh 3a-
JIAaHHYIO BEJIMYMHY C/IBUTA.

®dopmupoBaHHe HAHOCTPYKTYP PEATNU3YETCs 32 CUST UCTIONIb30BaHMs 00KATHS
¢ OONBIINMHU CTETeHsIMH JleopManyi (MerariacTuueckas aeopMalys co crere-
HiMa € = 3...10 m Oosee) TpH CpaBHHUTENHEHO HHU3KUX TeMIleparypax (HIKe
0,3...0,4 T,).

K nosy4eHuto 3epeH CyOMUKPOKPUCTAIMYECKOTO Y HaHOKPHCTAJUIMUECKOTO
ypoBHst Metonamu WMIIJ] mpuBomuT couetanne NBYX (paKTOPOB: BHICOKAS MHTCH-
CHBHOCTb M CYIIECTBEHHAs HEMOHOTOHHOCTH Je()OpMAaINH, OCYIIECTBISIEMON TPH
TeMIIepaTypax He BBILIE TEMIEPATyphl MPOTEKAHUS MPOIECCa PEKPUCTAIUIU3ALNH.
[Tepsrrit mporiecc obecneunBaeT HEOOXOAMMOE TEHEPUPOBAHNE AUCIOKAIIA U IBO-
JIONHUIO JHCIIOKAIMOHHOM CTPYKTYpBI, @ BTOPOH NpPOIECC — aKTUBU3ALNIO HOBBIX
CHCTEM CKOJIB)KEHHS PEIIETOYHBIX NUCIOKAlMH U UX B3aMMOJICHCTBHE ¢ 00pasylo-
MUMHKCS TIpH AeOpMalK MaJOyTJIOBBIMU IPaHULAMU (PArMEHTOB, YTO IPUBOJIUT
K MX MEPECTPOiKe B BBICOKOYTJIOBBIE TPAHMIIBI OOLIETO THIIA.

Ha ocHOBe METOHOB WMHTEHCHBHOM IUIACTMYECKOW Ie(OopMalMu IMOJYy4aroT
MAaCCHBHBIC 06pa3u51, MPUTOJHBIC JIsI UCTIBITAHUA U CO3AaHUA PCATIbHBIX I/ISI[CJ'II/Iﬁ
Ha OCHOBE HE TOJIbKO YHUCTBIX METAJIJIOB, HO U IPOMBIIIIJICHHBIX CIIJIABOB.

Metonsr UITJI mo3BonsioT GopMupoBaTh CyOMHKPO- M HaHOKPHCTAJIHMYEC-
KH€ MHOTO()yHKIMOHAJIBHBIE CTPYKTYPBI C YHHKAJIBHBIM COUYCTAaHHEM TakHX 0c0o00
BOXHBIX JUIS WHXXEGHEPHBIX INPUMEHEHHH MEXaHWYECKHX M SKCIUTyaTallMOHHBIX
CBOMCTB, KaK BBICOKHE NPOYHOCTh M IUIACTUYHOCTB, BBICOKAsl yCTAaJOCTHAsl MPOY-
HOCTb, HF3HOCOCTOHKOCTD.

[Tpn mosryyeHny yIpTpaMenKo3epHUCTHIX CTPYKTYp Metogamu MITJ] B meran-
JJaX U CIiaBaX HC U3MCHACTCA UX I/ICXOI[HI:-If/'I XUMUYECKHI cocTaB. MIHTeHCcUBHAs
IJI1aCcTHYCCKast I[e(bOpMaLII/IH, ABJIAACH, IO CYTH, HOBBIM IPUMCHCHHUEM METOHOB
00pabOTKH METaIOB JAaBJICHHEM, MMEET BO3MOJKHOCTH BCTPAMBATHCS B CYIIECT-
BYIOIIIME TEXHOJOTHUYECKHE IEMOYKH Ha CTaJuAX METaJUTyprHdecKoro Iepesena
CIUTOK — noiy(adpukaT niu nonyhadpukar — u3enue.

Cpenu 6onpioro MHOTOOOpa3us mosydaeMbix merogamu UIIJ] maTtepuanos
0coOBIi MHTEpEC MPEACTABISIOT TUTAH M €r0 CIIABBI; HCIIOIB30BaHUE TAaHHBIX BBHI-
COKOIIPOYHBIX JIETKHX MaTepHajOB BOZMOXXHO BO MHOTHMX MHHOBAIIMOHHBIX OTpac-
JSIX TIPOMBIIUIEHHOCTH, B TOM YHCJIEe B aBHAIIMOHHO-KOCMHUYECKOI OTpaci, B aB-
TOMOOHJIECTPOCHHH, B METUIIMHE.

HUccrenoBanHblil B [aHHOUW paboTe TeXHUYECKH YUCTHIM TuTaH BT1-0 ¢ cy0-
MUKPOKPHCTAJUIMIECKON CTPYKTYypo#t (pa3smep 3epeH ~ 250 um, puc. 1) O6bu1 momy-
YEeH C IOMOIIBI0 METOAA BCECTOPOHHEH KOBKH, KOTOPBIH UMEET Ps MPEUMYILECTB
10 CpaBHEHUIO ¢ ApyrumMu metojgamu UTTJI.

B nanHOM MeTozme mpoCThIE Olepaliii CBOOOTHON KOBKH (OCajKa M MPOTSIK-
Ka) MOBTOPSIOTCS MHOTOKPAaTHO CO CMEHOW OCH NpHJIaraeMoro ae(opMHUpPYIOMIETO
yCHIIHsL, puc. 2.
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Taxkas cxema neopManyy Mo3BoJsieT COXpaHUTh (OPMY U pa3Mephl 3ar0TOB-
KU, 00ECIIeYrB €e UHTCHCUBHYIO TOPSUyI0 AeOopMaIio, KOTOpask 0OBIYHO COMPO-
BOXKIAETCSl peKpHUCTAIM3alMel, Jaxke B JOCTaTOYHO XPYIKUX MaTepHagax U Ipu
CPaBHHTEILHO HEOOJNIBIINX yNENbHBIX HAarpy3Kax Ha MHCTpyMEHT. MeTox He Tpe-
OyeT IOPOrocTOSAIIEro WHCTPYMEHTa M IO3BOJISIET HCIIONB30BaTh CYIIECTBYIOIIEE
TEXHOJIOTHYECKOE [IPECCOBOE 000pYAOBaHHUE.

Pucynok 1 — Mukpocaumku ctpyktypsl BT1-0 B ucxogsnom
(KpYHHOKPHCTAIIMYECKOM) COCTOSIHUK () ¥ B CyOMHKPOKPUCTAJUTNYECKOM COCTOSTHUT
HOCNIe BCECTOPOHHEH KOBKH (0), MOIy4EHHbIE ¢ IOMOIIBIO CKAaHUPYIOIIETO 3ICKTPOHHOTO
mukpockona Hitachi F-148

jut 1:
—r_ epexon 1: ocanka

__r‘ Tlepexon 2: kanToBKA HA 9(5' H ocagka
I - ' Tlepexon 3: KaHTOEKa Ha 90 u ocanka
na-’ -b Iepexon 4: npoTakka

Pucynok 2 — Cxema BceCTOpOHHEH KOBKH (¢) M HAHOCTPYKTYpPHBIE
noryaObpHUKaTEl W3 THTAHOBBIX CIIABOB (6), TOTyYCHHBIE JAHHBIM METOIOM

DopmupoBaHKuEe CyOMUKpPO- M HAHOKPHUCTAJUTMYECKOH CTPYKTYpBl MaTepuanoB
B ycnosusx UIIJ], B yacTHOCTH, BCECTOPOHHEH KOBKH, CBSI3aHO C OOJBININMH Je-
(hopMarnsAMu CIBUTA IyTeM HAKOIUIEHUS AedopMarvy B 3aroTOoBKax. B xoxe uH-
TEHCUBHOM ITACTUYECKOH aedopMaryii NPOMCXOAUT HCKaKEHHE KpUCTAJUINYe-
CKOW pemeTkn ¥ (OPMHUPOBAHUE YNPYTOUCKa)KEHHBIX 00NacTedl ¢ BHYTPEHHUMH
JIaTIbHOICHCTBYIOIIMMY  HaNpPsDKCHUSIMH.  YKa3aHHblE (AaKTOpPbl O0YCIIOBIMBAIOT
HecTaOMIIBHOCTh CTPYKTYPBI M BEPOSITHOCTh PEKPUCTAJUIM3ALMU TIPH TeMIIepaTy-
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pax, Gojiee HU3KHMX O CPaBHEHMIO C TPAJMIMOHHBIMH MarepuajaMiu (Tak Ha3bl-
BaeMO HU3KOTEMIIEpaTypHOH peKpUCTAIITH3aIIHN).

MeracTaOMIIBHOCTD 3€PEHHON CTPYKTYPHI METajula, YacTUYHAs peslaKcarus
HaIpsHKEHUH 1MoJ] IeHiCTBUEM TeMIIepaTypHOT0, CHIIOBOTO U BPEMEHHOTO (pakTopoB
MOTYT NPHUBECTU K CYLIECTBEHHOMY POCTY 3€pHa M, COOTBETCTBEHHO, K yXyJIle-
HHIO MEXaHUYECKUX cBOWCTB. Oco0yI0 poJIb PU 3TOM MIpaeT TEIIOBOH (akTop.

ITockonbKy KOHEYHBIE M3AEIHS W3 CyOMHKPO- M HAHOKPHCTAJUIMYECKHX Ma-
TEPHAJIOB IMONYyYar0T MEXaHHMIECKOW 0OpabOTKOM pe3aHmeM, CONPOBOXKIAIOIIEHCS
WHTCHCHUBHBIM TEIUIOBBIICIICHHEM B 30HE KOHTAKTa MHCTPYMEHT — oOpabatbiBae-
MBI MaTepuaj, O0coOyI0 aKTyaJbHOCTh NPHOOpETaeT W3ydeHHe CTaOWMIBHOCTH
CTPYKTYPBI B IIpolieccaXx OKOHYATENBHOM TEXHOJIOTHIECKOH 00paboTKy.

HccrnenoBanue BIUSHUS PEKUMOB pe3aHus (CKOPOCTH, MOJauH, IITyOHHBI pe-
3aHUsI) HAa MEXaHWYECKHE CBOMCTBa CyOMHKpOKpHcTayuimdeckoro turaHa BT1-0
MPOBOJIMIIUCH Ha BEPTHKAJIBHO-()PE3EPHOM CTaHKE.

B kauecTBe MHCTpyMEHTa HCIOJIB30BaJach OJHO3yOas TopuoBas ¢pesa u3
TBepJociuIaBHOro Marepuana BK8. ['eomeTpuueckue mapameTpsl pexylueil 4acTH
¢dpessl: nepenuuit yroa y = 0° 3agauii yron o = 20°; yrisl B wiaHe ¢ = 60°, ¢; =
30°; yron HaKJIOHA TJIaBHOW peXyIied KpoMKu A = 15° dacka BIOIb T1aBHOM pe-
xyieit kpomku f= 0,5 Mm.

IIpn mpoBeneHNM SKCHEPUMEHTANBHBIX HCCIECIOBAaHWN MapaMeTphl peKUMa
pe3aHus BappHpoBanack B mpexpenax: V = 30 ... 160 m/mun, S, = 0,09 ... 0,14
MM/3y0 C TOCTOSTHHOM TITyOuHOH pe3anus t = 0,5 Mm.

JlocTaTo4HO BaXKHYIO POJIb TP UCCIIEIOBAHMH MPOLIECCOB MEXaHMUYECKOH 00-
paboTKM MaTepHajgoB ¢ CyOMHKPO- M HAaHOKPHUCTAIUIMYECKOH CTPYKTYpOil mrpaer
aHaIIN3 MUKPOTBEPAOCTH, TIOCKOJIBKY JTaHHAS BEJIMYMHA SIBIAETCS HE TOJNBKO BaX-
HEeHUIIEeH XapaKTEepUCTUKON MEXaHMYECKUX CBOMCTB MaTepUalioB, HO U IapaMmeT-
POM, CBSI3aHHBIM CO CTPYKTYPHBIM COCTOSHMEM MaTEpHAaJIOB, a TaKKe HaIpsKEeH-
HBIM COCTOSTHHEM ITOBEPXHOCTHBIX CJIOEB, (OPMHUPYEMBIX NP PE3aHUU.

B nanHoii paboTe uccienoBagach MUKPOTBEPJIOCTh 0OpaslloB THUTaHA B HC-
XOIHOM KPYHMHOKPHUCTAIIIMYECKOM COCTOSIHHM (TOpsTueKaTaHble MPYTKH D15 Mm),
B CYOMHKpPOKPHCTaJUIMYECKOM COCTOSIHUM IOCJIE ITIPOIecca BCECTOPOHHEH KOBKH
(3aroToBKHU mIeCTUTPaHHOHW GOPMBI pazmMepoM 25%20MM), a Takke 00pa3IoB IMOCIIe
MEXaHN4ECKOH 00pabOTKH C pa3IMuHBIMU IIapaMeTpaMu PeKUMa PE3aHHsl.

MHUKpPOUHIEHTUPOBAHUE MPOBOIMWIOCH Ha Mukporsepaomepe IIMT-3 ¢ uc-
M0JIb30BaHMEM aliMa3HOM nmupamusl Bukkepca. Harpyska Ha HHIEGHTOp cocTaBiisiia
0,49 H. 3nadyeHus BEIMIMHBI MUKPOTBEPIOCTH YCPEAHSIHCH 110 9...10 3amepam.

VYCTaHOBIIEHO, YTO MHKPOTBEPAOCTh HMCXOJHOTO KPYMHOKPHCTAITHYECKOTO
TexHu4Yeckn uncroro turaHa BT1-0 cocraBmser 1800 MIla. Kak mokazanu u3me-
PEeHHsA, MUKPOTBEPAOCTh JAHHOTO MaTepHana 1mocjie BCECTOPOHHEH KOBKH CYIIECT-
BeHHO BhIme — 2900 MIla, uyTo XapakTepHO JUIsi CYOMHKPO- U HAHOKpHUCTAJINIe-
CKUX MaTepHuaioB, noxydeHHbIX UIIJ], n 10cTaToyHo XOpOoLo KOppenupyeT ¢ Ju-
TepaTypHbIMH JIaHHBIMH, Ta0I. 1.
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Tabmuua 1 — duznko-mexannueckue coiictsa BT 1-0 (auTeparypHble U SKciepu-
MEHTaJIbHbIE JaHHbIE, I0Jy4eHHbIe B paboTe)

DU3NKO-MEXaHUUECKUE HanoctpykrypHoe | KpynHokpucraniu-
cBOlicTBa COCTOSIHHE YeCKOe COCTOSTHHE
II10THOCTS P, T/CM° 4,492 4,54
[pexen npouynoctu c,, MIla 960 460
[penen ynpyroctu Gy, Mlla 434 238
Ipepen Tekydectu oy, Mlla 725 380
OtHocutenbHOe yaiauHenue O , % 10 26
OtHocuTeIbHOE CyXeHHe Y, % 45 60
Mukpotsepaocts H,, MIla 2820 (2900%) 1800 (1800%*)

*— OKCIIEPUMECHTAJIbHBIC IaHHBIC, ITOJTYYCHHBIC B paGOTC

B nmponecce Mmexanndeckoir 00pabOTKH pe3aHHeM MHUKpOTBepaocTs H, oOpas-
IIOB TUTaHa C KPYITHO- ¥ CYOMUKPOKPUCTAIIMIECKAM CTPOSHHEM H3MECHSETCH.

OKCIEepUMEHTAIBHBIC 3aBUCHMOCTH MHUKPOTBEPJIOCTH OOpa3loB OT mapameT-
POB peXMMa pe3aHusl IPUBEACHBI HA pHC. 3.

H,, MITa . M
3000 - V' 3000
—— ]
. —
4 L P—-——‘. ﬁ_i.HT
2000
2000 ) I - . —
1000 v 1000 30 160 L
30 160 . M/NHE
S; = 0,09 Mm/3y0, t = 0,5 MM S;=0,14 Mm/3y0, t = 0,5 Mmm
a o
——

CYOMMKPOKPUCTAIINYECKOE COCTOSHUE; ™ KPYHMHOKPUCTAINYECKOE COCTOSHUE
Pucynok 3 — 3aBucumocts MukpotBepaoct BT1-0 ot mapameTpoB mporiecca pe3anus

AHanu3 MOJy4eHHBIX pe3yIbTaTOB MOKAa3all, 4To Ipu 00paboTKe Ha HHU3KHUX
3HAYCHUAX cKopocTH pesanus u moxaun (V = 30 m/mun u S, =0,09 Mmm/3y0) npowuc-
XOJUT HE3HAUHUTEIIFHOE CHIDKEHHE MHKPOTBEPAOCTH Yy o0pasma ¢ CyOMUKPOKpH-
CTATUYECKONW CTPYKTYpoW (M3MEHEHHUs B TpeeNax IMOTPEIIHOCTH H3MEPEHHH,
KOTOpast cocTaBiieT ~ 5 %). YBenTu4eHHEe CKOPOCTH Pe3aHHs MPHUBOAWUT K YCTOH-
YUBOMY CHIDKCHHIO MUKPOTBEPAOCTH — e¢ 3HaueHue mpu V = 160 M/MUH cocTas-

nsieT ~ 2600 MITa, puc. 3, a, T.e. yMEHbBIIIAETCS MO0 CPAaBHEHUIO C HCXOJIHBIM 3HAYe-
HueM Ha 10 %.
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B oOpasie ¢ KpyImHOKpUCTAIIIMYECKOW CTPYKTYpO#l npu o0paboTke BO BCeM
JMana3oHe yKa3aHHBIX PEKUMOB BEIMYMHA MUKPOTBEPAOCTH OCTajach MpaKTHYe-
CKU HEU3MEHHOH, cM. puc. 3, a.

MHUKpOUHICHTUPOBaHKE 00pa3OB, 00pabOTaHHBIX MPU UCIIOJIL30BAHUN aHa-
JIOTUYHOTO JHana3oHa CKOPOCTEeH pe3aHMs, HO NPH YBEIMUYCHUU MOJAuM MoKa3all
cnenyromiee. [lpu m3mMeHeHun ckopoctu pe3anus ot 30 mM/mMuH mo 160 M/MuH u
yBenmaeHun noxadu 1o 0,14 mm/3y0 HaOmromanoch cTabUIbHOE CHIDKCHHE BETH-
YUHBI MHUKPOTBEPAOCTH B CYOMHKpPOKpUCTAIUIMIECKOM obpasue ot 2550 MIla no
2400 MIla, npu 3TOM BeTHYHHA MHKPOTBEPAOCTH B KPYITHOKPHUCTAIUIMIECKOM 00-
pasie HeckoabKo yBenumamitack — oT 1800 MIla mo 2000 MITa.

Jnst 0OBsICHEHNS IOTYYCHHBIX PE3YIBTATOB HEOOXOIMMO YUECTh, YTO MHKPO-
TBEPAOCTh CBsI3aHA C KAaK CO CTPYKTYPHBIM COCTOSIHHEM (XUMHYECKUM U (ha30BBIM
COCTaBOM, HaJH4YHMEM J1e()eKTOB KPHCTAJUINYEC-KOTO CTPOCHUs), TaK U HANPSHKEH-
HBIM COCTOSIHHEM IMOBEPXHOCTHOTO CJIOS MaTepHaja, BKJIaJ KOTOPOTo BechbMa Cy-
IIECTBEHEH ISl MeTacTaOWIbHBIX HAHO- U CYOMUKPOKPUCTAIIMYECKUX CTPYKTYP,
MOJIYYSHHBIX METOJJaMH HMHTEHCHBHOW IUiacThyeckoit aedopmamyu. C yderom
TepPMOAMHAMHUYECKON HecTaOMIBbHOCTH MaTepuanoB, nosydeHHbx WII, 310 co-
CTOSIHHE MOJKET CYIIECTBEHHO M3MEHSATHCS B IPOIEcCe MeXaHn4ec-Koi 00paboTky,
COIPOBOXKIAIOIIEHCS Pa3BUTHEM BBICOKHX TEMIICPaTyp M AABICHHUMH.

Tak, cymecTBeHHOE CHIDKCHHE MHUKpOTBepaoctd obpasnos BT1-0, momryuen-
ueIx UI1/, puc. 3, a, MOXeT OBITh OOBICHEHO YaCTUIHOW pellakcarield HarpshKeH-
HOT'O COCTOSIHHUSI B TIOBEPXHOCTHOM CJIO€, YTO CBSI3aHO C TOBBIIIEHHEM TeMIIepary-
PBI B 30HE pe3aHMs BCIIEICTBUE MOBBIIICHUSI CKOPOCTH PE3aHMsI.

[Ipu yBenmueHWM NOJAYM MHTEHCHBHOCTH IIPOILIECCA CHIDKEHHS BEIMYMHBI
MHUKPOTBEPAOCTH CyOMHKPOKPHCTALIMYECKOT0 00pa3lia 3aMETHO MEHBIIE B CBA3H
C Te€M, YTO BpeMs AeHCTBHS TEIIOBOTO UCTOYHHKA CYIIECTBEHHO COKPATHIOCH.

Hexotopoe yBenmueHHe MHKPOTBEPAOCTH KPYHHOKPHCTAIIIMYECKOTO 00pas-
11a, 10 BCeil BUANMOCTH, OOBSCHSETCSl HAKJICTIOM IIOBEPXHOCTHOIO CJIOS B IpOIIecce
MeXaHHUECKOH 00paboTKH.

Takum 00pa3oM, MOJTydeHHbIE SKCHEPUMEHTAJIbHBIE JaHHBIC CBHUIETEIBCT-
BYIOT O CYIIECTBEHHOM BIIMSHHUU NapaMeTpOB pexrMa 00paboTKn (CKOpOCTH pe3a-
HU, T0Jadi) HA MEXaHWYeCKHe CBOMCTBA (MHKPOTBEPIOCTb) OOpa3LlOB THTaHA
BT1-0 ¢ cyOMHUKpOKpUCTAIUINYECKON CTPYKTYypOH, moxydeHHbIXx Meromamu MIT/L
(BcecTOpOHHEH KOBKOA).

XapakTep BbIBICHHBIX M3MEHEHUH CYIIECTBEHHO OTIMYACTCS I 00pas3LoB
TUTaHAa C KPYITHO- U CyOMHKPOKPHCTAIUINYECKIM CTPOCHUEM.

W3meHeHns MUKPOTBEPAOCTH U, COOTBETCTBEHHO, HANPSKEHHOTO COCTOSHHUS
MMOBEPXHOCTHOTO CJIOS TUTaHa B Tporiecce 00paboTKH, Kak mpearnoaaraercs, o0y-
CIIOBJIEHBI CTPYKTYPHBIM (DaKTOpPOM — yBEITHYEHHEM pa3Mepa 3epeH MaTepHaia,
YTO CBSI3aHO, IPEXKIE BCEro, ¢ M3MCHEHHEM COCTOSHHS HEPaBHOBECHBIX T'DaHMII
3€peH, COJIepKAIINX BBICOKYIO IUIOTHOCTH I€()EKTOB KPUCTAIMYECKOTO CTPOCHHUS,
MO/l BIIMSIHAEM CYIIECTBEHHOTO TEIJIOBOI'O BO3/IEHCTBUSI IPH MEXaHMUYECKOi oOpa-
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0oTKe. DTO TaKXKe MOATBEPIKIACTCS DPE3yJbTaTaMH HCCIECIOBAHMS CTPYKTYPHI C
MIOMOIIBI0 CKAHUPYIOIIET0 3JIEKTPOHHOTO MUKPOCKOTIA.

[MonyueHHble pe3yabTaThl MOTYT CBHIETEIBLCTBOBATH O HECTAOMIHLHOCTH
CTPYKTYPHOTO COCTOSIHUS ITOJIy4E€HHBIX HHTCHCHUBHOMW TIacTHUYECKOi nedopmarment
00pa3ioB TexHu4Yecku yrcroro turaHa BT1-0 n Bo3M0OKHOM Ipoliecce HU3KOTEM-
NepaTypHOil pPeKpUCTAIIM3ALUHN €T0 CTPYKTYpPBI, TPOTEKAIOIEM BCIIEACTBHE TEIl-
JIOBOTO BO3JICHCTBUS IIPH MEXaHUIECKOi 00paboTKe pe3aHneM.

s obecrieueHHsT BRICOKOTO YPOBHS (DH3MKO-MEXaHHMYECKHX CBOWCTB (YHK-
[MOHANIBHBIX M3JENHHA U3 CYOMHKPO- U HAaHOKPHCTAUIMYECKOTO THTAHA, IOJydae-
MBIX MEXaHHYECKOH 00paboTKOH, HEOOXOANMO OTIpEIeIIEHIE O0IAaCTH PalliOHATb-
HBIX PEKHMOB pe3aHus, KOTOpble obecnedaT cTabMIBHOCTh CYOMHUKPO- M HAHOCT-
PYKTYpbI MeTaJlia 1oJ| BO3IeHCTBHEM JUHAMHYECKOTO TEIIOBOTO IOJIsl B 30HE pe-
3aHHUA.
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