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PHCCMKI“[EHBEIC‘I'C}I MaTeMATHHSCRAS MOJCHL L ONUCaHu MHEPOPAZPYINCHHA METATIOR ApH NPOCTBIX TROLEC-
CaX FapMOHHYCCKOTD HAMPYKEHHM, HOCTYIHPYROLIAS BIAMMOCBAZE MEAILY BEPOATHOCTBHY MHKPOPAIPYLIICHHA M TTPO-
HECCOM TIOCNCAOBATSILHOTD PAZRHTHS C}"'(’}\-THKTJO-. MHKPO-, KOPOTKHX W MAKDOTPEIHE, VYUTLIBATOTCS OCHOBNLIE
JAKOHOMEPHOCTH TIPOUECCA PaspyICHEA, YCTAHOBICHHLIE TTO PEIYALRTATAM DKCTICPHMECHTANBHOID H3YYCHNA paspy-
LHICHHA METANIORE NPH CAMMETPHYHOM HAPYKCHEH METONEMHA (IJH.}HKH H MEXAHWKH TBCPOOTO Te1a,

Kuovesote crosa: C}'GMHK]JGCKUETH‘{CCKHC. MHKPOCKOTIHIECKHE U KO POTKHE TRCIMHHLL, CTPYKTYPHEIC TTapaMeT-
Phi craneH, MPOCTOE HATPYIKEHKE, BEPOSTHOCTE MHKPOPA3PYLIUCHMSH,

Paccmo’rplm MPOUEece MUKPOPAzpVIIEHUs Me- H.(Ga,f}—Kf(G,_],!*) W
Tannor. MakySaunonnelit nepuos passuTus MUKpo- F=q; e T |
PA3PYLICHUA XAPAKTEPHIYETCA CKOTIIIeHHeM nediek- Ki(o:,h )- ch(gf—[Jt’ )/
TOB, 3apOMICHMCM AMCIOKANMHA, WX JBEMKEHHEM | ﬁ
HAKOIIEHHEM B ONPEACNEHHBIX obnacTiax. ,HHC,T]UI{E\— 0< P f--] [ﬁ—{' = Fi-1»

LMK MOAXOAAT K TPAHHLAM 3epeH, NpeoioiesarT

Bapbep, BO3HMKAET JTOKA/LHLIN pa3peis — oBpaso- pjy =const, 1=1,2,3,

BaHWE MUKPOAE(EKTOR THMA CYyOMUKPOCKOTIHYEC- i B AT F
KX Tpeumﬁ c xtapamep}mi«'i upem{cH:mmnﬁ L < e Ki(Ga)=0uym; , Kie(o))=om); 50
<107 MM ¥ MUKPOCKOTIHYECKIX TPEIHH IIuHOM
e (107°=107") MM, chusHie KOTOPBIX IPHBOLNT K
00pa3oBalNI0 KOPOTKHX HEPACIIPOCTPAHAIIHXCH
TpewmH utnHoit Iy € (107°-5-107%) mm [1-5].

B MeXaHWKe paspyienus VIIpyrux Ten naMeHe-
HYe Anibl / TPEIMHbI HOPMATLHOTO OTPhIRA XapaK-
TepusyeTes KOMphULMEHTAMH HHTEHCHBHOCTH Ha-
npskennit K| v tpemmrnocToikoctn K, v uncrom
UHKAOB Harpyxedus [6]. B mpennar aenoit MOIENH
MUKPOPA3PYIIEHUS BBOAATCA NOHATHs [IPHBEAEHHOT © . N
ANMKB! i-r0 BUAA TpewnH [, =1 (1) u sepoatnocTh L =0 (lgn—Iga;(n,0,)),
MHKPOPA3PYLIEHNA KAK MEPBI IOCTHIKEHHA €10 CO- }f* =1'(lg N, —lgn,(N;,5,)),
OTBETCTBYIOLUErO MOPOrOBOI0 3HAYEHUS J TTpu

= 0(n, ®) — 6a3oBLie PYHKUNN aMIUIHTY Il HANTPS-
KEHMH OT HHCna UMKN0B HarpyweHHa 1] .i‘?x = HHCNo
LUMKIIOB AOCTHIKEHUS MPUBEASHHON anuHod (7 — 1)-
o Bria TpEUIMH MOpOoroBoro 3HavYeHus 11a Havdana
00pa3zoBanms i-ro BUAE TPEWMH; p,_; — BEPOATHOCTh
MHKpopazpymesns (/- 1)-ro Buza, nocie nocrusxke-
HUA KOTOPOH HAYMHACTCA PA3BMTHE i-TO BUA MEK-
popaspyueHus, G, — aMIIuTy1a Hanpaxenui, o —
yacrora warpywenus [1-5]. Tlpu onpenenenmpix
NPeAnoNOmEeHHAN, B TOM YHCIIe

HMeeM
stom [ (£) = V,q; (1)L, i=1,2,3, rae V, — xapaxTep- Gg— -1 (1,00)
HbIF 00bem maxpoobpazua, [, — cpennee 3Hauenue Fi=h(c,—0;_(n,0)———"——x
W . ; a,(n, UJ) G;_(n,m)
IAuHb U g, = g.(f) — 0GbeMuan 1I0THOCTD i-T0 BUIa !
£ A . P e — SR,
Tpelnn Ha uHTeprane spemenn { e [0, ('] [1-3]. lgn—lgn(c,) 123
P= 3
) 1 ¥ 0 " ERt ! 7 *» 2 2
Hns oanoMepHOro CHMMETPHYHOTO HATpYKEHUA Vg, ~lgn,(o; (N”o)))

NMOCTYNHPYETCH CYWECTRORAHHE 3aBHCHMOCTH
MEK Y BépOS!THOCTMO MUKpOpaspylieHus P, =

—P(f
TH HaNpKeH ki Ki = K; (E, S0 )n Koa(hdumenTom

rae b = h(x) — dynkuna Xesucaiiga, N, — 6a3oBsie
HHCNA LWHKIOR. Ba3oBbie 3HaueHns aMINTY L Harps-
wennii 0, =D (p, 1), T,=F(p,, T) v uncen uuxnor
N;=N(p,, T) asusiioTcs GyHKUMAMYE CTPYKTYPHBIX
TpewmHocTolikoctn K|, = K,CU!. ,0;), B CIEAYIO-  TIapaMETPOB P, W TeMMepaTyphl.

HieM BHUJE! Menonsays noaxon TEOpHH NPEICTEHEK MPoLeC-

P2l O 4.1), hoanbrpuuueumm MUHTEHCHBHOC-
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DB asodmuncran

COB HAPPYKEHUA XPYMKUX Marepuanos [7], mocty-
TMpYyeTes OMpefeieHHe BEpOsSTHOCTH MUKPOpaspy-
WeHNsA METANN0B N0 cyOMHKPO-, MHKPO- U KOPOT-
KHM TpelMHaM o cienyomei sasucumocrs |8, 9]:
p = =00 =T (O) A =0y =Ty (@)
I3 -
T (0)—1,_(w)
o (26,~6, (0)h(25,-0,_(®)) 3
6,(0)-0, (o)

X{P:',T (}’1;- Pa’,(j(n.f ):
2.2 }g k= lg Hi i
lg N, ~lg#;’

P\ (Tax >0 > H;) = p;_ =const, i=1,2,3,
T Tyuy. O, — MAKCHMAIBHBIE 3HAMEHUA KacaTellb-
HOH ¥ HOPMAJILHOH KOMIOHCHT BEKTOPA Hampake-
HHH Ha MIOUAAKE MAKCHMANEHBIX KACATEAbLHBIX Ha-
MPSKEHUE COOTBETCTBEHHO: O, = G,(W), T, = T,(®) -
Da30BbIe (HYHKUUM aMIUTHTYIBL HATPSAKEH U OT HHe-
A UHKJTOB HArPYIKEHHA TIPH CHMMETPHYHEIX OIHO-
MEPHBIX PACTAMEHUN-CIKATHH M CHBUIE COOTBET-
cteeHHO; 0= @, ((n) < 1;0 <@, (1) < 1 — moHoTOH-
HO Bo3pacTaiolie (yHKUUH YUCTA LMKIOR HArpy-
AKEHUA NIPU CAIBHTE M OIHOMEPHOM Harpy»’eHu co-
OTBETCTBEHHO.

[Mpennaracmas MOIENb OTPANKAET OCHOBHbIE 34-
KOHOMEPHOCTH PAa3BUTUA MUKPOTPELIHH M MUKPO-
MEXAHNIMBL PA3PYIIEHUa B META/UIAX [10 SKCTepH-
MEHTANLHLIM pe3ylbTataM (U3MKH TEEpaoro Tena
{10, 11] 1 yeranocTHOl MpotHOCTH METANTOR,

i

Padoma awnonnena npu noddepyexe POOH, zpanm
Ao 10-08-00933.
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MICROMECHANICS OF METAL FRACTURE UNDER CYCLIC LOADING

E.B. Zavoychinskaya

A mathematical model of microfracture of metals under proportional cyelic loading is considered. The relation between
the microfracture probability and the process of consecutive development of submicro-. micro-. short and macrocracks is
derived. The main experimental relations of metal fracture under symmetric loading established by physics and mechanics of

solid bodies are considered.

Keywords: submicroscopic, microscopic and short cracks, steel structural paramelers, proportional loading, microfracture

probability,




