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AHHOTaUMA Ha PYCCKOM fA3bIKe:

B kxHure ob6cyxnaercss MIMPOKUN KPYr BOIPOCOB, CBSI3aHHBIX C MOBEIECHUEM CPEJIbl MOJ
BO3JICHCTBHEM BBICOKOCKOPOCTHOIO HMMITYJIBCHOTO BBOZAA JHEPrMU. B IEpBBIX INIaBax AacTcs
KpaTKO€ M3JI0KEHUE BAXKHBIX JUIA JAJIbHEHIIMX PpACCYKJICHUW IIOJIOKECHUM MEXaHUKHU
KBa3MCTATUYECKOTO paspyllieHus. B nocneayromumx riaBax M3j1araeTcsi HCTOPUYECKOE pPa3BUTHE
SKCHEPUMEHTAJIbHON MEXaHUKU JUHAMUYECKOTO Pa3pyIIECHUs, OOCYkKAAI0TCsl pa3IMuHbIE METOAbI
ONpENEICHUST JUHAMHUYECKOIO HAIPSHKEHHOIO COCTOSHHUS B TaKOrO poJa JSKCIIEPUMEHTAX.
[Tonpo6HO pa3duparoTcsi SKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS 10 JUHAMUYECKOMY OTKOJIBHOMY
pa3pyLIEHUIO M pa3pyLICHUIO TeJl C MaKpOCKOMMYECKMMM TpemuHaMu. Ocoboe BHHMaHHE
oOpaiaercss Ha MPOTHBOPEYUE TaKUX SKCIIEPUMEHTOB TPAJUILMOHHBIM MOAXOAAM B MEXaHHKE
paspymenus. OOCYXIAr0TCsI U3BECTHBIE TEOPETHUYECKHE TOAXOAbI B JWHAMHKE pa3pyIleHHs.
[Tonpo6HO n3naraercs paHee MPEATOKEHHBIN aBTOPaMU MOAXOJ MHKYOAallMOHHOTO BPEMEHHU IS
MIPEACKa3aHMsl MOBEJICHUs Cpeabl IO BO3ACHCTBUEM BBICOKOCKOPOCTHOIO BBOJA JHEpruu. B
MOCJIEHUX IJIaBaX IMOKA3aHO KAK YKA3aHHBIM IMOAXOJ MOXET ObITh YCHEIIHO NPUMEHEH s
MIPEACKA3aHMsl YCIOBUM BO3HHUKHOBEHHUS XPYIKOINO M BS3KOTO paspylICHUs II0J JCUCTBUEM
YAApHBIX HUMITYJbCHBIX HArpy30K, BO3HMKHOBEHHUS KABUTALMU B JKHUJKOCTAX, INpPEICKa3aHUs
YCIIOBHI JIETOHALIMM B Ta30BbIX cMecsX W T.JA. [lokasaHo, 4To Hekas MoAM(HKaLUs MOAX0Aa
MHKYOallMOHHOTO BPEMEHHU JENaeT BO3MOXKHBIM TOYHOE IpE/ICKa3aHHE Pa3BUTUS M OCTAHOBKHU
paspylieHusl MoJ JEHCTBHUEM YyIAapHbIX JIWHAMUYECKUX Harpy3ok. OOCyXIaroTcs BOIMIPOCHI
CBS3aHHBIE C ONTUMM3ALUEH DHEPro3aTpar Ha pas3jIMYHbIE MPOLIECCHI CBSA3aHHBIE C UMITYJIbCHBIM
BBOJIOM DHEPI'MH B Pa3pyLIacMyI0 Cpeay.

AHHOTaUMA HA aHINUIACKOM A3bIKe:

Main progress in fracture mechanics was attained in the middle of 20" century
following formulation of well-known Griffith-Irwine fracture criterion. At the second part
of the 20" century all basic problems of static fracture mechanics were solved. A
substantial contribution to this development was made by Russian scholars (N. A. Zlatin,
B. V. Kostrov, E. M. Morozov, L.V Nikitin, V.S Nikiphorovski, V.Z.Parton, L.I.Slepjan,
V_.E Fortov, G. P. Cherepanov, G. I. Barenblatt, E. I. Shemyakin, V. M. Titov, L. A. Mer-
zhievsky, V. F. Kuropatenko, G. I. Kanel and others) and by foreign scien- tists (J. D.
Achenbach, W. T. Ang, K. B. Broberg, J. W. Dally, J. D. Eshelby, L. B. Freund, J. F.
Kalthoff, W. G. Knauss, K. Ravi-Chandar, D. A. Shockey, A. Shukla, A.J. Rosakis, M. L.
Williams and others). To a great extent, the progress in the field is due the achievements
of the St.Petersburg— Leningrad Scientific School of Mechanics by G. V. Kolosov, V. V.
Novozhilov and L. M. Kachanov. Contributions of this institute include the establish- ment
of the fundamental principles of fracture analysis as a process, occur- ring at different scale



levels.

However, despite such a progress in the development of the science of fracture, many
important problems remain. One of the most challenging of these is dynamic fracture. This
is usually regarded as a rupture of material under intense hi-rate loading taking place within
relatively short time period.

In this book a new phenomenological approach in studies of brittle frac- ture initiation,
development and arrest under shock pulses is presented. The approach was developed in
the late 1990’s and the beginning of 2000’s and is based on invariant parameters
independent of the mode and history of fracture. Demand for a new approach in fracture
dynamics was imposed by impossibility to explain and predict experimentally observed
peculiar- ities of dynamic fracture utilizing classical approaches in fracture. New approach
provides an opportunity to predict fracture of both ’intact’ media and media having
macrodefects such as cracks and sharp notches. A qualitative explanation is thus obtained
for a number of principally important effects of high-speed dynamic fracture that can not
be clarified within the framework of previous approaches. We show that it is possible to
apply this new strategy to solve the problems of dynamic rupture, erosion, crater formation,
crack extension and arrest, etc. By extending well-known classi- cal principles of Linear
Elastic Fracture Mechanics, the suggested approach conserves the intrinsic ’industrial’
character of the analysis and can be con- sidered as a basis for new testing methods and for
certification of dynamic strength characteristics of structural materials.

The method is very convenient to be embedded into numerical com- putational schemes in
order to predict dynamic fracture development and arrest.

Moreover, the approach turned out to be very useful in other areas in order to simulate and
predict fast transient processes. Examples included in the book cover dynamic yielding,
electric breakdown, cavitation in liquids, detonation of gaseous media.

Specialists can use the methods described in this book to determine critical characteristics
of dynamic strength and optimal effective fracture con- ditions for rigid bodies. This book
can also be used as a special educational course for guidance on the deformation of
materials and constructions, and fracture dynamics.



