B nponecce pacuera pabodero opraHa 1o NnpeacTaBICHHOMY aJITOPUTMY
MPOU3BOJUTCA ONTHUMM3ALUs KOHCTPYKTHBHBIX MapaMeTpOB YCTPOWCTBA IIO
MOKA3aTeNsIM €ro YHEPreTHIecKor d(PPEKTUBHOCTH M KadecTBa APOOIECHHOTO
POJIYKTA.

BoiBoabl: pa3paboTaHa MeToaMKa pacdeTra MpPOU3BOJUTEIHHOCTH M IO-
TpeOJIIeMON MOLUTHOCTH BUOPALIMOHHBIX KOHYCHBIX JPOOWIIOK Il OATOTOBKHU
IIMXTOBBIX MaTEPUAJIOB K IJIaBKE.

VIK 622.73
["OPOBEL JI.X., n.1.H., mpodeccop

I'BY3 «HammoHanbHbli TOPHBIM YHUBEPCUTET»

3AKOHOMEPHOCTHU ®OPMWPOBAHUWSI PACHPEJEJEHUHN I10
PASMEPAM YACTHUL HATPY/KAEMOI'O TBEPIOI'O TEJIA

Ilpuseodenvt pezynrbmamvl IKCHEPUMEHMANLHO-MEOPEMULECKUX UCCNe00-
8aHULl pOIU OUCKPEMHO-B0JIHOB020 KPUMEPUS MUKPOPA3PYUEHUS 8 Npoyecce
Gopmuposanus pacnpedeneHutl no pasmepam paspyueHHbIX Yacmuy.

Haseoeno pezynomamu excnepumenmanbHO-meopemudnux O00CAIOHNCEHb
poni  OUCKDEMHO-X8UNbOBO2O — Kpumepilo  MIKPOPYUHYBAHHA 8  Npoyeci
Gopmysans po3nooinie 3a poamipamu 3pYUHO8AHUX YACMUHOK.

The results of experimental and theoretical investigation upon role mi-
crodestruction discrete-wave criterion in process of formation destroyed parti-
cles distributions accoding to sizes are given.

IIpo6ieMa u ee CBA3b C OCHOBHBIMH HAYYHBIMHM W NMPAKTHYECKHMH
3aganusiMu. L{eHa peanu3yeMbIX TOHKOIUCTIEPCHBIX MUHEPATbHBIX MTOPOIIKOB
3a/1aeTCs COJIEp)KAHWEM TOJIE3HOTO KOMITOHEHTA, MOKa3aTeIsIMU WX TPaHyJIo-
METPUH ¥ JHUCTEPCHOCTH, HANPUMEP, BEIUYHMHON YACITHHOW IMOBEPXHOCTH H
pacrpejieieHueM 4yacTull mo pasmepam. CyllecTBYIOT HEKOTOphIE, MOKa Hepe-
IIEHHBIC TPOOJIEMbI 00PAOOTKH TOJIE3HBIX MCKOIA€MBbIX, CBSI3aHHBIE C OOJIb-
UMM TIOTEPSMHU SHEPTUM TIPU U3MeNIbueHUuU. HensydeHHOCTh mpupobl Gop-
MHUPOBAHUSI TPAHYJIOMETPUU W3METBYCHHBIX YaCTHUI[ B IPOIIECCE pa3pyIICHUS
Harpy>kaeMoi T€OJIOTHUYECKON Cpeibl 3aTPYAHIET PEUICHUE 3a4a9u MOTyYCHUS
MOPOIIKOB TPeOYyEMOTO IPaHyJIOMETPUIECKOTO COCTaBA.

[IpoGiema 060CHOBaHHOTO BBIOOpA TTAapaMETPOB HArPYKECHHUSI MaTepHUAaIOB
B TIPOIIECCE MX M3MENBUCHUS SABIISACTCS aKTyaIbHOM, MTOCKOJIBKY PEKHM HArpy-
KeHHs (CKOPOCTh IMHAMHUYECKOH Aeopmamuu, TeMmIiepaTypa Cpebl, IUIOT-
HOCTb SHEPTUHU NPU pa3pyLICHHUH, [UTMTEILHOCTh HATPY)KEHUS) JAOJDKEH H3Me-
HATHCS B 3aBUCHUMOCTH OT 33J]aBa€MbIX PACHpe/IeNICHU Mo pa3Mepam U3MeEb-
YEHHBIX YacTHUll. Bapbupys pexuM HarpyKeHusi, MOKHO U3MEHUTh IMOBEPXHO-
CTHYIO SHEPIrui0, TEXHOJOTHYECKHE CBOWCTBA HW3MEIBUYCHHOTO Marepuajga u
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3aTparhl Ha U3MEIbYeHUE. B mpolieccax TOHKOTO M CBEPXTOHKOTO M3MeEsbye-
HUs (IUCTIeprUpoBaHuUs) OCOOEHHO BAKHO MPEAYCMOTPETh ONTHMAIBHOE HC-
MOJTb30BAaHNE DHEPTUU Pa3pYIICHHs, HAKOTUICHHOW MaTepruajoM Ha CTaJIuH
Harpy>KeHHUs.

B nmannol pabote paccMOTpeHBI 3aKOHOMEPHOCTH (DOPMHUPOBAHUS pacIl-
peesieHuil Mo pazMepaM M3MEJIbUCHHBIX YaCTHUIl C YYETOM (PU3MUEcKOoil mpu-
pOIbl SIBJICHUSI (PparMEHTUPOBAHUS B MPOIIECCE Pa3pyIICHUSI HATPYKaeMOTOT-
BEpJIOTO Tea.

AHau3 UcciaeaoBaHuii U nmyoaukanuii. PaccmoTpum pusnueckue 3aKo-
HOMEPHOCTH M KPUTEPHUHU, KOTOPhIC (POPMUPYIOT Mpeapa3pyliaroiiee CoCTos-
HUE HArpy»XEHHOTO TBEPJOTO TeJa, 3aJal0T CTPYKTYPY U YPOBEHb HAKOILICHUS
HHEPTUM K MOMEHTY pacraja TBEpAOro Tena Ha (parMeHTHl M OTACIBHOCTH.
[Ipouiecc paznmenenus aedopMHUPYEMOTO TBEPIOTO Tela HA W30JIHPOBAHHBIC
OTJICTILHOCTH TPOUCXOJUT B AKTHUBHBIX JIOKAJIBHBIX 30HaX BOIHM3U Ne(EeKTOB
CTPYKTYPBI TI0 TOCTHKCHUH Kpumuyecko2o (MpeaeabHOr0) COCTOSHHUS BEIIeCT-
Ba. [locneanee mom0OHO PE30HAHCHO-BOJHOBOMY COCTOSIHUIO, B KOTOPOM
mudPy3uss aKyCTUUECKOTO M3TYyUYEHHUS OKa3bIBACT Pa3pYILIUTEIbHOE JEHCTBHE
Ha KPUCTAJUTUYECKYIO CTPYKTYPY Harpy>keHHoro tena [1, 2].

CormacHo moaenu neopmupyemoro tBepaoro tena mo B. bosenko [3, 4]
Mpeapa3pylIaInee COCTOSHUE BKIIOYAET TPHU CTaAUU. CMAYUOHAPHYIO — KBa-
3UIIEPUOUUCCKHUE PelIaKCallMOHHbBIE (pa3phIBHBIC) KOJCOAHUS, YCKOPEHHYIO —
CTOXACTUYECKUE aBTOKOJICOAHUS U TPETHIO HEYCTOMUMBYIO — ABMOPE30HAHC-
Hule KoneOanus. [IpudeM, COOTHOIICHUS MEXTY JMIUTEIHHOCTSAMH CTAIUui BbI-
MIBSTIAT Kak ty @ tyg )t = 10 107 : (107 - 10°®), 1o ecto MIPOIOJKUTEITHHOCTD
cmayuoHaprou ctaguu 1, xapakTepusyrolield pecypc JOJITOBEYHOCTH Mate-
puasia Mmpu CTaTUYECKUX UCIBITAHUSIX, TIPUMEPHO HA TPHU TMOPSIKA MPEBBIIIACT
OOIIy 0 MPOOKUATEILHOCT JABYX Apyrux ctamuit (11 u tyg;). Cramguum mpore-
KarOT HEOJHOKPATHO C KOHTPOJIEM GU3UKH MX (PYHKIIMOHUPOBAHUS JUCKPETHO-
BOJIHOBBIM KpHTEpPHEM MHKpopaspyiieHus B; [4-6]. Teoperudeckasi orneHka
ATOTO KPUTEPHs BKIIOUAET COOTHOIICHUE (PU3NUECKUX TTapaMeTPOB MPOYHOCTH
BemectBa U,/ KT, 1 orpaHrueHa BeTUYMHON pa3phIBHOM JedopMaIiK &£, KpH-
crayuueckoit pemerku — He Ooiee 0,2...0,25 (U, — sHeprus paspyiieHus pe-
IIETKY, SKBUBAJICHTHAsI TEIUIOTE CyOaumanuu, [,, — TeMIepaTypa IJIaBJICHUS
BellecTBa, K — koncranta bonbimMana) [4].

Teopernueckue HMCCIENOBaHUS TMOKA3alld, YTO KpuTepud B, mis 00ib-
IITUHCTBA TBEPJIbIX TEJI HAXOJUTCSA B Y3KOM MHTepBasie 3HaueHuit ot 2,1 1o 3,1,
TaK 4TO €ro cpeaHee 3HaYeHue paBHo B; =2,6. Ecmm B;> 2,1...3,1, narpy-
KEHHOE TEJI0 HAXOJIUTCS B YCTOMYMBOM cOCTOsiHMH, a mpu B, < 2,1...3,1 pe-
JIAaKCAITMOHHBIC ABTOKOJICOAHUSI aTOMOB IPHUBOAT HArPYKEHHYIO CHCTEMY K
paspymieHuto. [Ipu 3ToM XapakTtepHble pazMepbl 00pa3yronuxcs GparMeHToB
KpaTHBI BEJIMYNHE WHBAPHAHTHOCTH B; MUKpPOPA3pYyIICHHS TBEPABIX TE.

[ToTepsi yCTOMUUBOCTH HArpy>KEHHOTO Tejla HACTYMAaeT MPU COBMAJCHUU
JUTMHBI Ax W3Ty9aeMOM BOJHBI CO CPETHUM PacCTOSHUEM L, Mexay TpemnHa-
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MHU. DTO ¥ €CTh aBTOPE30HAHCHOE YCJIOBHE MHTECHCU(HUKAIIMH TIpoliecca pa3py-
IICHUS U JUCTICPIHPOBAHHMS, TaK KaK JUTUTCIILHOCTh HAKAYKK SHEPTHUH COBIIAIa-
€T C JUINTEIBLHOCTBIO €€ OCBOOOXICHHS, a MPHU 3TOM Pa3pblB OJHON WM He-
CKOJIBKUX MEXAaTOMHBIX CBSI3€M SIBJISIETCSI ‘CIIYCKOBBIM KPHOUKOM  IIEITHOTO
rporiecca pa3pbiBa 0OJIBIIOTO KOJIMYECTBA CBS3CH.

OTHOIIICHHE PACCTOSIHUS MKy TpemuHamu L, k ux pasmepy |, xapaxre-
pu3yeT cpelHee 3HavYeHHE KOHIeHTparronHoro kputepus K = L, / |, B mpo-
necce TpemuHooopazoBanus (K — mopsnok panra paspymienus) [7]. Paspyiie-
HUE HACTymaeT B TOM cliydae, Korja BennduHa K oka3piBaeTcst OJM3KOM K JIUC-
KpPETHO-BOJTHOBOMY KpUTEpHIO B :

B;=Agl<a>=~21...31;

1)

3nech Ag MMEET CMbBIC]I HAaUMEHBIIEH JJIMHBI I[yra aKyCTUYeCKOM BOJIHBI
IPHU pa3pbiBe MEKATOMHBIX CBS3¢H aKTUBUPOBAHHOIO aroMma, < a> — Cpe/IHee
paccTosTHUE MEXIy aTOMaMH B TBEPJIOM TeJIe.

B cBsi3u ¢ TeMm, 4TO JUIMHA BOJH aKyCTHYECKOTO H3JydeHHUsS Ax B oyare
pa3pyIICHUs COBIMAJAET IO MOPSIKY BEIHMYMHBI CO CPETHUM pacCcTOSTHUEM Ly
MEXy TPEIIUHAMH, XapaKTepHbIE pa3Mephl Pa3phIBOB CILIOMHOCTH | 1 cooT-
BETCTBYIOIIUX UM JUIMH A, M3Jy4aeMbIX BOJIH ONHUCHIBatOTCS (hopmyoii B. Bo-
BEHKO:

I = a(iB/a)k; ﬂ,k=a(/13/a)k+l. (2

3aKOHOMEPHOCTH (2) 00ycioBlieHa EIMHCTBOM JTUCKPETHOH W BOJIHOBOU

OPHUPOJIBI pas3pyiieHus. [IpUHIUMI aBTOMOEILHOCTH MPOLIECCOB Pa3pyIICHUsS
Ha JIFOOOM MacIITaOHOM YPOBHE 3aJ1aeT CBS3b JUIMHBI aKyCTHYECKUX BOJH A,
BO3HUKAIOIIUX MPH pa3pbiBax, ¢ JMHOM TpenuH ly cootHomenuem A/l =Az/a.

DT0 03HAyYaeT, 4To Ipolecc (HOPMUPOBAHUSA TPAHYIOMETPUYECKOrO CO-
CTaBa YacCTHIl IPH pa3pylleHud (IpoOJIeHHuH, M3MEIbYCHHH, JHUCIIEPrupoBa-
HUHM) TPOMCXOJUT €CTECTBEHHO C yYaCTHEM 3aKOHOMEPHOCTH BBIITOJHEHUS
reOMETPUYCCKON mporpeccuu (U psjia XapaKTepHBIX Pa3MEPOB YaCTHIL pa3-
pyliaemMoro Tejia), OCHOBAaHHEM KOTOPOW CIIy)KUT BEJIIMYMHA JHCKPETHO-
BOJIHOBOTO KPHUTEPHsI MHKpOpa3pylleHusi. B cormacum ¢ aBTOKOJIEOATEIHHON
Teopuel mpeapaspyiieHus GpakTaabHas pa3MEepPHOCTh JIUCIICPTUPOBAHUS TIPO-
JYKTa CBsI3aHa C JUCKPETHO-BOJHOBBIM KPHUTEPUEM Pa3pyIICHUs. 3aKOHOMEP-
HocTsiMu (1), (2) oOBsicHSCTCS TOSIBIICHUE MAKCHUMYMOB B pacrpeie/ICHUsIX 110
pa3MepaM pa3pylIeHHBIX YaCTHI, @ IMEHHO: OJJMH MAaKCUMYM CBSI3aH C JJIMHOM
U3IydaeMon BOJIHBI Ay (Miu paccTosiHueM Ly MexXTy TpeluHaMK), a BTOPOH —
¢ pa3MepoM pa3pbiBa ly.

Takum o0pazom, cootHomenus (1) u (2) cocTaBIIIOT GU3HYECKYIO OCHOBY
TEOPETHUYECKOI0 TMOAX0a K H3ydeHHUI0 (HOpPMHUPOBAHMS pa3MEpPOB pa3pyllcH-
HBIX (M3MEJIbYCHHBIX) YaCTHII.
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ITocTtanoBka 3agaun. B npakTrke MCClIeIOBaHUN TPaHYJIOMETPHISCKOTO
coCTaBa MPOIYKTOB M3MENbUEHUS, MPEACTABIIEMOTO B BHUJIC KPUBBIX paclipe-
JICJICHUS YaCTHI] 1O YHCIy WJIM MAaCCOBOM JI0JIe B MarepHalie, BCTPEUAIOTCS
cllydad, KOTJa pacIipeielieHne YacTull 0 pa3MepaM MMeeT JBa U 0oliee Mak-
cuMyMOB. [loJuMOMTaTbHOCTh B pacIpe/ieliCHUU OTACIBHOCTEH 10 pa3Mepam
OTMEUAIOT TakKXKe MPH aHAIM3€ Pa3pyIICHUs TOPHBIX MOPOJ B3PHIBOM, IIPH
W3YYCHUH TIOBTOPSEMOCTH 3EMIICTPSCEHUMN, CIIEKTPOB PACCESHHBIX aKyCTHYe-
CKHX KOJIeOaHUI B 3€MHOM KOpe.

B nannoii pabore pemanach 3ajaya OLEHKH COOTBETCTBHS BBILIEH3IIO-
JKEHHBIX TCOPETHUYCCKUX ITOJIOKCHUH MPAKTHUSCKUM JIAHHBIM ITyTEM KOJIHYe-
CTBEHHOTO aHaJIM3a psaa TPaHyJOMETPUUYSCKUX XapaKTEPUCTHK it 16 BUIOB
MaTepUaIoB B IMHPOKOM JHAITa30HE CBOMCTB, MacmTabOB, CIIOCOOOB U PEKHU-
MOB M3MEIIbYCHHUSI.

N3i0:keHne MaTepuaia U pe3yabTaThl. [ paHyJIOMETPHUESCKOMY aHAJIH-
3y MOJABEPrajiiCh MaTepHalibl OJTHOKOMIIOHEHTHOTO cocTaBa (IJIMHO3EM, 3JICK-
TPOKOPYHJI, IIIaMOT, IIEMEHT, YTOjb, MApPTaHIIeBbI U MUPPOTUHOBBIN KOHIICH-
TPaThl) ¥ MOJMMHUHEPATIBHBIC PYIbI U MOPObI (PKEJIE3UCThIC KBAPIIUTHI, OJIOBO-
coJiepIKaliias U MEIHO-HHUKEIIEBas Pya, TAIbKMAarHe3uThl).

DuU3NKO-MEXaHUYECCKUE CBOMCTBA MCCIICTyEMBIX MAaTEPHAIOB H3MEHSITUCH B
HIMPOKUX TPENIEax: pa3Mep YacTHIl 2.10°...9-10, mmotrocTs 1,5...6-10°% kr/M,
TBEPAOCTh 10 JecaTnOanpHOM mkaie 1...9. MccnenoBamucy Marepuaibl, W3-
MenbueHHbIe 12 crocoGamMu B AHAmasoHe pasMepoB oTaenbHocTed ot 10™ 1o
10" M. AnanusupoBanuch IPOOICHBIE M H3MEIbYCHHbIC IPOLYKTHI B KOHYC-
HOHM, WHEPIMOHHOW M IEHTPOOEKHOU TpoOUIIKaX, MAPOBOM, pyAHOTAICYHOM,
BHOpAIIMOHHOMN, CTPYHHON M a’pOJMHAMHYECKON MeNbHHUIAX. J|MUTENhbHOCTD
Harpy’>KCHHsI pa3JIaBIMBaHUCM, yJapamH, UCTHPAHUEM, TEPMOMEXaHUICCKOM
00pabOTKOM B 3aBUCHUMOCTH OT CIIOCO0a pa3pylIeHHs COCTaBJsUIAa OT JOJICH
CEKYH/IbI IO HECKOJbKHUX YacOB.

Ha puc. 1 nan nmpumep pacnpeneieHuil pa3MepoB N3MEIbUEeHHBIX YaCTHII
JKCJIC3HOM PybI MPU Pa3IMYHBIX 3HAYCHHSIX CKOpocTH yaapa (V=25-200 m/c) u
pasmepax paspymaembix dactuil (D=0,5-6,0 mm) [9].

B ta6n. 1 npuBeneHsl cpenue 3HaueHus otHomeHus dy/dy ; mociemoBaTe-
JbHO PACIIOJIOKECHHBIX MPEHMYIIECTBEHHBIX pa3MepoB Oy W dy; M3MEIbYCH-
HBIX YACTHII, YCTAHOBIICHHBIX aHAJIN30M Tpa)UKOB UX PACHpEIEICHUN TI0 pa3-
MepaM (TIpu yCIIOBHM COOTIOACHHUS MOJIYJIS IIKAJbI KiacCu()UKAIINN).

W3 Tabmauiel BUAHO, YTO B 00JACTH APOOJICHUS U U3MEIbUCHNUS BEIMYUHA
nokasarens auckperHoctu dJ/d., = 2,6 £ 0,6 xopoio coriacyercs ¢ HHTEp-
BaJIOM M3MCHEHHMS JUCKPETHO-BOJIHOBOrO mapamerpa Ap/ a = 2,1...3,1, xapak-
TEPU3YIONIUM TEOPETHUYSCKYI0 BEIUYHMHY, TIPEJICKa3aHHYI aBTOKOJeOaTelhb-
Hou Teopwueii [6, 8]. [Ipu uccnenoBaHuM rpaHyIOMETPUUYCCKUX XapAKTEPUCTHK
M3MEJIBYCHHBIX MPOJAYKTOB BEJIMUYMUHY COOJI0/Iae€MOT0 MOJYJIS Kilaccuduka-
UM, CIICAYeT MPUHUMATh PABHOW 3HAYCHUIO JHUCKPETHO-BOJHOBOIO IapaMeT-
pa. Ecmn ke anammsy mojisepraiorcs 6oee kpymusie otaensaocts (d > 107
M), BEJIMYMHA MOJYJISI MOXET 33J1aBaThCsl OJIM3KON K 3HAUCHUIO KOHIICHTPALIH-
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OHHOI'O KPUTEPHSI C YUETOM €ro pa3MepHOro 3pdekra.
¥, %o _ -

1,6

24
d, M
Puc. 1. Pacnpeodenenue pazmepos usmenbueHubix Yacmuy Heeie3Holl pyosbl npu

pasznuunoi ckopocmu yoapa N (mlc) u pasmepax ucxoonwvix wacmuy D (mm)  a)
D=2.3;0)3...6; 6)1...2; 2)0,5...1 mm;
1-v=25;2-v=50;3-v=100;4-v=200wmc; y-maccosas dors pparxyuti

menee d, % .
Tabmuma 1
HpO}ZGJZeHue ceolcmea ()MCermHocmu epacnpedejzenuﬂx uacmuy no pasme-
pam.
OTHolICHUE
II0CJICJ0BATCIIBHO
N Cpennee
Buy 06paGoTkn IIpenmy1iecTBEHHBIN pa3Mep PpAacIoIOKEHHBIX SHAYCHIE
B pacIpeaeICHUHN YaCTHUI] MIPEUMYIIECCTBCHHBIX /s
pasmepoB dy/dy1
228+77 3,1+1,7
74+16 4,942 4
15+4 3,0+1,4
JpobGrnenue 5+1 3,3+0,8 3,4+1.4
1,5+0,1 4,0+1,5
0,37+0,12 2,240,9 341
(170+14)-10° 2,3+0,5
(74+11)-10° 2,310,4
U3menbuenne (32+2)-10° 2,740,7 2,6+£0,6
(11,7+1,8)-10° 3,31,2
(3,5+0,8)-10° -
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JletictBueM kputepusi B; oObsCHSIETCS HalMuMe€ MaKCUMyMOB B pachpe-
JIEJICHUSIX YacTHII 10 pa3Mepam.. Y CTaHOBJIEHO, YTO TPaHyJIOMETPUUECKHE Xa-
PAKTEPHCTUKH IPOAYKTOB H3MEIbUCHHS B AHAMAa30He pa3MepoB dacTuil ot 107
10 10 M MOAYHHAIOTCS TEOMETPHYECKO TIPOrPECCHH IS PALA TIPEHMYIIECT-
BEHHBIX pa3MepoB vactull d,/d,;, ¥ 3HAMeHATEIeM IPOTrPECCHH CIY)KUT Be-
JUYUHA JUCKPETHO-BOJHOBOTO KPUTEPHUS MUKPOPA3PYIICHUS, TO-€CTh MPAKTH-
YeCKH BeauunHa cootHolnenus d, /d.; kpatHa mapamerpy B;=Ap /<a>=2,6+0,5
[3, 10].

W3 mosydeHHbIX pe3yJIbTaTOB CJIEAYET BBIBOJ O 1€J€CO00Pa3HOCTH TMPH-
MEHEHUS TUCKPETHO-BOJIHOBOTO KPUTEPHUSI B KAUECTBE MOOY/Is KIACCUPUKAYUU
IIPU COIOCTABJICHUHU TPAHYJIOMETPUYECKUX XAPAKTEPUCTUK JUCIIEPTHUPOBAH-
HBbIX MAaTEepHUAJIOB.

PU3NYECKUN KPUTEPUU MUKPOpA3pyLIeHUs: B; MOXKET TakKe HAUTU IIpU-
MEHEHHWE JIJIsl TIPOTHO3HOW OIIEHKU Han0oJiee BaKHBIX TEXHOJIOTHYECKUX TMOKa-
3aresieil JUCIeprupoBaHusi, HaPUMEp, YIAEIbHON MOBEPXHOCTU U3MEITBYEHHO-
ro IPOJYKTa, CTENEHU U3MEIbUYCHHUS, YACTBHOTO PacXo/ia SHEPTUH Ha U3MEIb-
yenue [3, 9-11]. B npuBeneHHOM HI)KE COOTHOIICHHH, CBSI3bIBarOIeM 3¢ hek-
TUBHYIO ) W TEOPETHUYECKYIO ¥ BEJIMYMHBI TOBEPXHOCTHOW IHEPTUH, TTOKA3aHO
BIIMSIHUE HAa XApaKTEPUCTUKH JUCTIEprupoBaHus kputepus B, u napamerpa N,
XapaKTEPU3YIOIMIETO YHUCIIO 3JIEMEHTAPHBIX aKTOB M3JIYUYCHHUS TPHU pa3pbiBax
MEKATOMHBIX CBSI3€H:

s

(@)

N=y<a>?/hon: NzclVg; Vz=him<a>, (3)
rae h - mocrostHuas IlnaHka, vn=C/<a> - MakCHMaJbHas YacTOTa TEIUIOBBIX
KOJIeOaHU aTOMOB, € - CKOPOCTb 3BYKa, Vg — IIpe/iesibHas aMIUIUTY/1a Kojieba-
TEJILHOW CKOPOCTH aTOMOB, KOTOpast Jiyisl OOJIBIIMHCTBA TBEPBIX TEJI COCTABIIS-
erVg/c=10°...10%

PacueThbl MOKa3bIBAIOT, YTO CPEAHSS IIOTHOCTh <W\.> SHEpPruu mpu pas-
pBIBaX MEKATOMHBIX cBsizel (pasmep paspsiBa | = <a> = 10™° m) cocrasmser
Bemmanny. <Wy> = %/ <a>= 2,6 - (10°...10") M Ix/v®; % = 2,6 - (10°...10°)
I[)I(/M2 N =10°...10°, y=1...10 ,Z[)K/Mz, cpendee B, = A I<a>= 2,6. Pa3nu-
ype Ha 2-3 MOPs/IKA BEJIMYMH % U ¥ CBSI3aHO C JIOTIOJHUTEIBHBIMH 3aTpaTaMu
SHEPIrUM Ha BO30YK/IEHHE aBTOKOJIEOaHU aTOMOB.

OO0 3TOM CBHIETEIBLCTBYET JKCIIEPUMEHTAIBHO YCTaHOBJICHHAs 3aKOHO-

MEPHOCTh OUHAMUYECKO020 PA3MepPH020 d¢hgexma pa3pylieHus, a MeHHO [9,
12]:

7s =N

Wpd =%, Wpd =const;
% =3-10° Ix/v?. 4)
3neck Wy - KpuTHueckasi IIIOTHOCTb SHEPTUA MUKPOPA3PYILICHHS], KOTOpast

B 3HAYUTEIILHOW CTETIEHU ONpEeIseT BEIMUUHY TUIOMaau moBepxHoctu Sy /V
TOHKOJMUCIIEPCHOTO ITPOAYKTA!

498



Sy~ (Wgns) Iy (5)
(773 — KBaHTOBBII K.IL.J. aKyCTHUECKOW dMuccud, V — 00beM aucrepru-
PYEMOI0 IPOJIYKTA).
BecbMa none3Ho# Juisi OLIEHKH MOBEPXHOCTHOM 3HEPTUU ¥ MPU MUKPOIUC-
NEPrupoBaHUM SBJSIETCS hopMyia;

5=+ 2) ySS—E, (6)

rae M - MOCTOSIHHAsA, XapaKTEepU3yromas MOTCHIHAIbHYI) JHEPTHI0 B3aUMO-
JIEUCTBUSI MEXIY aTOMaMH TBEPAOTO Tela; S - UCXO/AHAs TUIOIIAb MOBEPXHO-
CTU JUCTIEPTUPYEMBIX YACTHII.

C aBTOMOJIENTLHOCTHIO M aBTOKOJIE0ATEIHLHON NPUPOION mpoliecca pa3py-
IIICHUS TBEPIBIX TEN CBSI3aH BBIOOP ONTHMATbHOW BEIIMYMWHBI CTCTICHU JIHC-
IICPIrUPOBAaHUA B M3MENBYUTENbHOM anmapare. Crenenb u3Menbuenus l,q mpu
MOJTyY€HUU TOHKOJMUCIIEPCHBIX MOPOIIKOB MOXKET XapaKTEPU30BaTHCSI COOTHO-
IIICHHEM, BKJIFOUAIONIUM TUCKPETHO-BOJIHOBOM KpuTepuii B,=Az/<a> u nokasa-
TeJb JUCIEPTUPOBAHUS Oy [3, 10]:

d P Xpg
Ipq:d_:(B/i) Apg =P—(. (7)
q

[Tpu craTmyeckux WM clIabOJMHAMUYHBIX PEKMMax HarpyKeHUs Mapa-
METpPbl JUCHEPTUPOBAHUS COOTBETCTBYIOT HAUMEHBIIUM 3HaueHusM: lpq — Ap
I<a> = 2, opg = 1...2. Ilpu BeIcOKOAMHAMUYHBIX (‘“KecTKHX') pexumax Ha-
IPY’KEHUSI ATH MapaMeTpbl 3HAYUTEIBHO OOJBINE, MOCTUTAsl TPU B3PHIBHBIX
METOAAX Pa3pyLICHHs MAKCUMAJIbHBIX 3HAUYCHUM: |y = 5.10° Opg = 7...9. U3
ATOTO CJEIyeT, YTO B MPOLECCe M3MEIbYCHHS] MMEET MPAKTUYECKH BBITOIHO
3a7aBaTh BpeMsl HAKAYKU W3MEIbYaeMbIX YaCTHIl SHEPTrUel COM3MEPUMBIM IO
HOPSAAKY BEIMUYMHBI CO BPEMEHEM MX pa3pyLIeHHs], 4TO OyJIeT CrocoOCTBOBAThH
WHTCHCH(DHUKAIIMK JTUCTICPTUPOBAHKS W CHIDKEHUIO DHEPTOEMKOCTH TpoIlecca.
DKCIIePUMEHTATHHO YCTAaHOBJIICHO, YTO CTETICHb JUCIIEPTUPOBAHUS YBEIMUNBA-
€TCsl TPOMOPIMOHAIBHO MPOJODKUTEIBHOCTH TPEThEH CTaauu Mpeapaspy-
IIAOIIETO COCTOSIHMSI — aBTOpe3oHaHca [13, 14].

BobiBoabl. HoBBINE MeTOM0JIOTMYECKUI TTOAXO0A K PACCMOTPEHUIO 3aKOHO-
MEpHOCTeH (hopMHUpOBaHUS pacTpepeTICHU YacTHIl TIPH Pa3pyIICHUHd Harpy-
KACMBIX TBEPJBIX TEJ OCHOBAH HA Y4YETE €IWHCTBA JUCKPETHBIX U BOJHOBBIX
CBOMCTB BEIIECTBA B KOHJCHCHPOBAHHOM cOCTOSHUU. [lyis BbIOOpa pexkuma
JUCTIEPTUPOBAHUS B IMPOU3BOJCTBE TOHKOJUCIIEPCHBIX IMOPOIIKOB IIEIEC000-
pa3HO HCIOJIB30BAHUE JIUCKPETHO-BOJHOBOIO KPUTEPUs MUKPOPA3pYLICHUS U
CBSI3aHHBIX C HUIM 3aKOHOMEPHOCTEH.
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