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JlaHHas MOHOTpadust MOCBSIIEHA MEXaHUKE PA3pYLICHHUS, B HEH J1aHbl PacueThl
Ha IPOYHOCTh MAaTEPHANIOB C TPELIIMHAMHU U MPOTHO3BI CPOKA CITY>KOBI 2JIEMEHTOB
HWH)XEHEPHOTro 00O0pYIOBaHMSA U KOHCTPYKIMH. DTO BTOpasi KHUTra, MOCBSIIECHHAS
HCIIONIb30BAHUIO B COBPEMEHHOH MEXaHUKE NPEIOKEHHOTO aBTOPOM «TEHHOTO
MPUHIMIA» U MaTeMaTH4ecKux MetonoB. IlepBas kHura Hocut Ha3BaHue «Pacyersl
Ha [Ipounocts u IIporno3 Ha Cpok CnyxObl 0 [ToBpexaeHnn MexaHHUECKUX
[Heraneit 1 Marepuanos». O0e paboTbl CBA3aHbI MEXIy COOO, U pe3yibTarhl
MOJIYYCHHBIX B HUX PACUYETOB COBIAIAIOT JUIsl OTHOM M TOM K€ 3a/1a4u TPU OJIMHA-
KOBBIX YCIOBHUSIX. UHTarens MOTYT MPOCIEIUTh MX COINIACOBAHHOCTH JPYT C
JIPYTOM.

ABTOp YCTaHOBUIJI CBSI3b MEXKIY TPEMsI IUCIUIUTMHAMU: COBPEMEHHOH MEXaHHKOM,
MaTepUaIoBE/ICHNEM 1 MEXaHUKOW MaTepHaioB, 1 OOHAPYKUIT B HUX 3aKOHOMEPHOCTH,
o00HbBIe MTPUHIIUIIAM, UCIIONB3YEMBIM B F€HETHKE. DTO MO3BOJIMIO IPHMEHHTH
K MEXaHUKE pPa3pyLICHUS BBIUYMCIUTEIbHBIC MPUEMBI, a TaKXe HCIOIb30BaTh
HEKOTOpbIE TTapaMeTphl U 00IIHe MaTepHaIbHbIe KOHCTAHTHI.

B KoHIIe Ka)/10#1 TJIaBbl U KaXKIOTO pa3Jiena MPUBOJSTCS IPUMEPBI PacyeTOB
JUTSl KOHKPETHBIX CHTyalui. B 3akimrodeHnn MOHOrpaduy MpenCcTaBIeHbl BCECTO-
POHHUE KpUBBIE ITOBEACHUS MaTepualia u TabIuIbl, JaHHbIE KOTOPBIX MOTPEOYIOTCS
IULSL IpUMeHeHns (GOpMyYIT pacueTa, IPUBEICHHBIX B KHUTe. TakuM 00pa3om, mocie
ee MPOYTEHHs YUTATEIM MOTYT C(OPMUPOBATH OOIIYI0 KOHIEIIHIO M IOJYyYUTh
BCECTOPOHHME 3HaHMUS B chepe MexaHUKH pazpymenus. [losToMy gaHHOe M3naHne
MOYKHO ITPEJIOKHUTH B KAY€CTBE JOPOXKHON KapThl JUIS CIISLHAIMCTOB 110 IPOSKTaM
0€30MacHOCTH ¥ aHAJIN3a aBapUil AJIsI HH)KEHEPHBIX COOPYKEHHI, OHO Takxke OyneT
10JIE3HO /17151 pa0OTHUKOB TaKUX OTpaciieil, KaKk aBHalysl, TPAHCIIOPT, He(hTeXUMHUS
u JIp.

MoHorpadus agpecoBaHa HCCIIENOBATENISIM, MPENONABATEIsIM, CTYISHTAM H
TEXHUYECKUM CICHUAINCTaM, KOTOpble paboTalT B OONIACTH yCTaJOCTHBIX
MIOBPEXKICHUH U MEXaHUKH Pa3pyIICHNs] MATEPUATIOB H KOHCTPYKIIHUH.
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This monograph is devoted to fracture mechanics, calculating the strength of
materials with cracks and predicting the lifetime of elements for engineering
equipment and structures. This is the second book devoted to the use of the
proposed by the author the "genetic principle" and mathematical methods in
modern mechanics. The first book is entitled “Calculations to Strength and
Lifetime Prediction on damage of Mechanical parts and Materials”. Both works are
related and the results got in them coincide for the same problem under the same
conditions. Readers can trace their consistency with each other.

The author has established relation among the three disciplines of modern
mechanics, materials science and mechanics of materials, and has discovered
patterns in them similar to the principles used in genetics. This made it possible to
apply computational techniques to fracture mechanics and to use some parameters
and general material constants.

At the end of each chapter and each section there are examples of calculations
for specific situations. The monograph concludes with comprehensive material
behaviour curves and tables whose data will be required to apply the calculation
formulas given in the book. Thus, after reading it, readers can form a general
concept and gain a comprehensive knowledge of fracture mechanics. Therefore,
this publication can be offered as a roadmap for safety design and accident analysis
specialists for engineering structures. It will also be useful for workers in industries
such as aviation, transport, petrochemical, etc.

The monograph is addressed to researchers, teachers, students and technicians
who work in the field of fatigue damage and fracture mechanics of materials and
structures.
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KpaTtkoe BBepgeHue

JlaHHOe u3JgaHue — 3TO aKajaeMuyeckass MOHoOrpadusi Mo MexaHUKe
pas3pylleHus, B KOTOPOU NMpUBEAEeHbI pacyeThbl HA MPOYHOCTb MaTepua-
JIOB C TpeUIMHAMU U MPOTHO3bI CPOKA CIYXKObl MHXKEHEPHOTO 000py10-
BaHUS U KOHCTPYKILIUNA.

Pacuernl 1Mo MexaHUKe YCTaJIOCTM U MeXaHUKEe pa3pylleHUsT KOH-
CTPYKLMIA OOBIYHO 3aBUCAT OT dKcIepuMeHTOB. Ho aBTop ycraHOBMI
CBSI3b MEXY COBPEMEHHOI MEXaHWKOW, MaTepualoOBEAEHUEM M Mexa-
HUKOW MarepuasoB, U OOHAPYXMUJI B HHUX 3aKOHOMEPHOCTH, KOTOpbIE
Ha3BaJl «I€HETMYECKUMU MNPUHLMOAMU». DTO IO3BOJUJIO MPUMEHUTH
K MEXaHUKe pa3pylIeHUs] BbIYMCIUTEIbHbBIE METOAbI, a TAKXKE MCIOJIb-
30BaTh HEKOTOpbIE MapaMeTpbl U OOLIME MaTepuajbHble KOHCTAHThI.
DTa KHUTa OCHOBaHAa Ha HOBBIX OTKPBITHSIX, YIIOMSHYTBHIX BBIIIIE,
W 3HAHUSIX W OTbITE, HAKOIUJIEHHBIX aBTOPOM, KOTOPBIA JaBHO 3aHWMa-
€TCSl UHXXEHEPHBIM TMPOEKTUPOBAHMEM M HAYYHBIMU UCCIAEIOBAHUSIMMU,
npeajiaraeT KoMIuieKcHble (popMyiibl pacueta. K HUM OTHOCSTCS MOpO-
rOBbI€ pa3Mepbl TPEUIMH, MEPEXOJHbIE MEXAY ABYMS CTaAusIMU, JBU-
KYIIWME CUJIbl U KPUTEPUU TIPOYHOCTU TPEIIMH, TEMITbl pOCTa U IMpPO-
FHO3bl JOJITOBEYHOCTH TPEIIMH B MarepuajaXx U KOHCTPYKUMSIX;
B KHUTE TaKXXe TMPEII0XKEHO MHOXECTBO HOBBIX METOIOB BbIUMCIIEHUM,
COOTBETCTBYIOIIMX TaOJUIl U AAHHBIX, KOTOPbI€ MOXHO IPUMEHUTH
K TpelllMHaM pa3HOTo pa3Mepa Ha J00i CTaauu U B Mpolecce B lie-
JIOM, HaXOAAILIMMCS MOJ MOHOTOHHOUW HArpy3kou, Mpu MaJIOUMKIIOBOU
YCTJIOCTU, TIPU MHOTOLIMKIOBOW MW OYEHb BBICOKOW LIMKIMYECKOU
YCTAJOCTU. ABTOP TakKXe IPeIoCTaBIsSIET MAcCy KPUBBIX, COOTBETCTBY-
OIIMX 3TUM ypPaBHEHHUSIM Ha KaXIOW CTaAuMW W B LIEJOM IIpoliecce,
U TIPUBOIMUT YETKOE (DM3MYECKOE M TeOMETPUUYECKOe 3HAYCHME 3THUX
rnmapaMeTpoB, KPUTUUYECKUX TOUEK M KPUBBIX. B KOHILIe Kaxaoil riaBbl
U KaXJOTo pasjaesa MPUBOAITCI MPUMEPbl pacyeToB I KOHKPETHBIX
cutyauuit. B 3akiouyeHUu MoHorpaduu mnpeacTaBlieHbl BCECTOPOHHUE
KpMBbIE€ TOBEAEHUSI MaTepuajla U HEKOTOPbIE TaOJMIIbl, TaHHbIE KOTO-
pBIX MOTPeOyIOTCS AJIsl NMpUuMeHeHusl (opMyJsl pacueTa, MPUBEASHHbBIX
B KHuUre. TakuMm oOpas3om, Iociie ee MPOYTSHMST YUTATEeIU MOTYT cop-



6 Kpamkoe 6sedenue

MHPOBATh OOIIYI0 KOHIECIIWIO W TIOJYYUTh BCCCTOPOHHWE 3HAHUS
B cepe MexaHuku paspyuieHusd. [loaTomy maHHOe M3IaHUE MOXKHO
MIPEIIOKUTh B KaUeCTBE HOPOKHOI KapThl IJIs CIIEIIUATNCTOB IO TIPO-
eKTaM O€30IacHOCTM W aHajluM3a aBapuid JUIsi MHXEHEPHBIX COOpYXe-
HUIA, OHO TaKKe OyIeT MOJIe3HO UIST pabOTHMKOB TaKUX OTpacieii, Kak
aBuauMs, TpaHCHoOpT, HedTexuMus U Ap. MonHorpadust aapecoBaHa
HCCIIeTOBaTeNIsIM, TIPEIIOaaBaTe/IsIM, CTYACHTAM 1 TEXHUUYCCKUM CITCIIH-
aJlcTaM, KOTOpbie padoTaloT M M3y4yaloT O0JIACTU YCTAJIOCTHBIX IO-
BPEXXICHUI M MEXaHUKM pa3pyIIeHUS MaTepHaloB M KOHCTPYKIIUNA.

KniouyeBble cnoBa

['eHHbIE NPUHLIMIIBI B HAyKaxX O >KU3HU

Kpurepwnit pa3pymieHus

CKOpOCTh pocTa TpelIuH

PacueTsl mporHosa cpoka ciyxO0bl

OnHoOCHas yCTaJloCThb

MHoOroocHast ycTajaocThb

MasonukiaoBasi yCTaaoCTh (BBICOKOILIMKIOBAS YCTAIOCTh)
OueHb BBICOKas IUKJIMYECKAasT YCTaJIOCTh

BcecTopoHHsist KpuBasi MOBEACHMWSI MaTepUaIOB
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