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YKPAIHLI B CBITOBIN MEXAHILII. O.M. TY3b -
OCHOBOMNONOXHUK NIHEAPU3OBAHOI TEOPII NPY}HOCTI

V.L. Bogdanov, V.M. Nazarenko, J.J. Rushchitsky

UKRAINIANS IN THE WORLD MECHANICS.
O.M. GUZ - THE FOUNDER OF LINEARIZED THEORY OF ELASTICITY

OckinbKkn KoHdepeHuia npuceaveHa C.MN. TumoLweHKy, TO NOYHEMO 3 MOro NocTaTi AK
HaubinbL BiAOMOro yKpaiHuAa B CBiTOBiA MmexaHili.

Mokaxemo TyT ABi meHW 3HaHi ¢poTorpadii C.MN. TumoweHKa.
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Ha nepuwiit 306pakeHuit C.M. TumoweHKo 3 6paramu Cepriem tTa Bonogumupom B CLLA. Ha
APYrin — 3 npoBigHUMM BYUeHMMU |IHCTUTYTY MmeXaHiKM nig vac sisuty Ao Knesa B 1958 pouii.
Bci BYeHi, noKasaHi Ha gpyromy ¢oTto, HeBigomi C.I. TUmoLLEeHKYy.

MoKnuBo, BiH 3HaB aKagemika .M. CasiHa aK nposigHoro ¢axisua B obnacri
KOHUeHTpauii HanpyXeHb. Ha Toin yac .M. CasiH y»ke otpumasn (1951) CtaniHCbKy
Npemilo 3a KHUIy NPOo KOHLEHTPaLUilo Hanpy»eHb 6ina oTBopiB i UA KHUra BXKe byna
nepeKknageHa Ha aHrNiNCbKy MOBY.
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3aTte npu BiasigaHHi KM C.M. TumoLweHKO 3ycTpiBca 3 AeAKUMU CBOIMU KOJIULLHIMMU
Kosneramu Ta nobaums yCTaHOBKU, NpUNAAM | BepcTaTy, AKi BiH npuabas ana kadegpu
onopy martepianis we B 6yTHicTb npodecopom KNI go 1-i cBiTOBOI BilHM.

BU3HAHUN 3ACHOBHWUKOM IHXXEHEPHOI MEXAHIKU Y CLLA

€ 3arafilbHOBM3HaHUM aBTOPUTETOM Yy CBiTOBi MexaHilLi, NOMY HanexaTtb

pesynbTaTu . _— , :
w B Teopil NPY>KHOCTI, oropi maTtepianis, ctaTvui cnopyd, Teopii NNacTuH i 06onoHoK,
CTIVKOCTi MPY>KHUX CUCTEM, TEOPIi KOJIMBaHb Ta iHLLUMX HANPsIMKaX IHKeHepHOI MexaHiku.LLnpoko Bigomi ioro
JOCHiOXKeHHs 3 icTopii onopy maTtepianis i 3 OPMyBaHHS iH)XeHEPHOI OCBITH.

Mepwmmun BUeHMMU, AKI NPALIOBAIN HA TePeHaX Cy4acHOoi YKpaiHu
i BiAOMI y CBiTi CBOIMU HAayKOBUMM pe3y/ibTaTaMM B ranysi mexaHiku, byam

npodecop Xapkiscbkoro YHiBepcutety M.B.OcTporpaacbKuM (cepeanna XIX cronirra),
pekTop Jlbeiscbkoi nonitexHiku M.T.I'yb6ep (nepwa nonosuna XX cronitra) Ta

npodecop Kuiscbkoro i floHcbkoro nonitexHiunux iHctutytis O.M. AIMHHUK (nepwa
nonosuHa XX cronirra).
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LLle ogHi€E0 Baromoro NOCTaTTIO B CBITOBIM MeXaHil,i €
Mwukona Mukonamosmuy borono6oB (21.08.1909 — 13.02.1992).

BiH paszom 3 M.M.Kpunosum cTBOpuMB BigOMYy B CBiTOBiN MeXaHili HAyKOBY
LWKOAY 3 HeNiHinHOI meXaHiKWu. NMouuHaoum 3 1932 p., boroatobos i Kpunos
NoOYanu po3BUBATU HOBUI HANPAMOK — TEOPit0 HeNiHIMHUX KONIMBAHb, AKY BOHU
Ha3Ba/N HeNiHiliHOI mexaHiKoto. IXHi ipei i pyHaameHTanbHi pesynbrath B
ranysi HenliHiIMHOI MeXaHiKM CKnann ocHoBY 6aratbox CydacHUX HaNPAMKIB
MeXaHIiKu.

OCKinbKK HaUbinbLl NOTYXKHOIO AEepPXKaBOoLo B rany3i MexaHiKu BXXe A,0Br1Mu
yac € CLUA, To chig 3rapgaTtv xoya 6 ABOX BUEHUX CBITOBOro pPiBHA B ranysi
MeXaHiKu, AKi Hapoaunauca i npauytosanu B CLUA,

ANNE MAIOTb YKPAIHCbKI KOPEHI.
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Npodecop Peter Stepanishen (Merpo Muxannosuu CrenaHiweH 7.12.1914-
31.7. 2007) npautosas B Department of Ocean Engineering, Rod Island University i sigo
MWW CBOIMM HAaYKOBMMM NPALAMMU 3 AO0CAIAXKEHHA NPYKHUX | BASKONPYXXHUX CEMCMIYHUX XBUANb.
Mpodecop - Walter P. Murphy Professor and McCormick Professor - Ted Bohdan
Belitshko (Tea boraaH beniuko, 13.1. 1943 - 15.9. 2014) npaLoBas B

Department of Computational Mechanics, Northwestern University i sinomuit
CBOIMW HAaYKOBMMM NpaLAMM B ranysi MexaHiku teepaoro aedpopmisHoro Tina.

BCI 3rAAHI BULLIE BYEHI ABO 340B6Y/1I1 BU3SHAHHA B IHLLUUX
KPAIHAX, ABO HAPOAUUCA | }KUZTU 3A MEXXAMMU YKPAIHM.
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OAMH 3 Cy4aCHUX YKPATHCbKUX NMCbMEHHUKIB Ha3BaB cBOK KHury npo C.M.TumolueHKa

«FnnbokKa pinna Ha uyKomy noni».

Lla aneropif cToCyeTbCA BCiX 3rafaHuUX BULLe 3aKOPAOHHUX BUEHMUX.

HaubinbLw BigOMUM Y CBITOBIN MeXaHili
yKpaiHuem, AKMM HapoAMUBCA i BCe XUTTA NPaLLIOE Ha uiit nocrari i

B YKpaiHi, MO>XHa BBaXKaTU OCHOBOMOJIOXKHUKA 30cepeanmo yBary B

NiHeapM30BaHOI TeOpii NPYXKHOCTI I'y3;| nonosiai.
OneKkcaHapa Mukonamnosunua




KoHdepeHuia 145

OCcHOBHUMM AxKepenamu nNpu NiaroTosui gonosigi 6yan Asi KHUMM

bookboon

A.H.l'y3b

K 100-NIETUIO MHCTUTYTA MEXAHUKKW
WM.C.N.TUMOLIEHKO
HALIMOHANBbHOW AKAZIEMUK

HAYK YKPAUHbI (HAHY) Foundations of

AN.Guz mechanics of

TO 100-TH ANNIVERSARY OF THE materials: Part 1
$.P.TIMOSHENKO INSTITUTE OF

MECHANICS OF THE NASU (NATIONAL
ACADEMY OF SCIENCES OF UKRAINE)

a TAKOXX OCHOBHi Ny6aiKkauii 4BOX OCHOBONO/IOXXHUKIB
NiHeapu30BaHOI Teopil NPYXHOCTi —

6enbriiiua Mopica bio (Maurice A. Biot, 1905 — 1985) Ta
vyKpaiHua OnekcaHapa Nysa (Hapoausca y 1939 poui)
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Mpu nigrorosui gonosiai 6yno BpaxoBaHO TaKi nybaikauii:
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The earlier papers of Biot MA on the linearized theory of elasticity

1. Biot, MA 1934 Sur la stabilite

de I'equilibre elastique. Equations
de I'elasticite d'un milieu soumis a
tension initiale. Annales de la
Societe Scientifique de Bruxelles,
54, Ser. B, part |, 18-21.

2. siot,va 1938,1939,

Theory of Elasticity with Large
Displacements and Rotations.
Proc. of the 5% Int. Congress
for Applied Mechanics
(Cambridge, Mass., Sept.
1938), pp- 117-122, John
Wiley & Sons, Inc., New York,
Chapman & Hall Ltd., London
1939.

3. Biot, MA 1939, Theorie de
I'elasticite du second ordre avec
application a la theorie du
flambage. Annales de la Societe
Scientifique de Bruxelles, 59, Ser. |,
104-112.

a. siot, ma 1939, Nonlinear
Theory of Elasticity and the
Linearized Case for a Body
under Initial Stress.
Philosolosophical Magazine,
27, Ser. 7, 468-489.

5. Biot, MA 1939, Increase of
Torsional Stiffness of a Prismatical
Bar due to Axial Tension. J. Appl.
Physics, 10, N12, 860-864.

6. Biot, MA 1940,

Elastizitatstheorie zweiter
Ordnung mit
Anwendungen. ZAMM, 20,
N2, 89-99.

7. Biot, MA 1940, The

Influence of Initial Stress
on Elastic Waves. J
Applied Physics, 11, N8,
522-530.

Biot, MA 1 9 6 5’ Mechanics of Incremental

Deformations. Theory of Elasticity and Visco elasticity
of Initially Stressed Solids and Fluids, Includ ing
Thermodynamic Foundations and Applica tions to
Finite Strain. Willey, New York. (Scanned book 2008).

The main book of Biot MA on
the linearized theory of
elasticity
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Mechanics
of Incremental

Deformations

Theory of Elasticity and Viscoelasticity
of Initially Stressed Solids and Fluids,
Including Thermodynamic Foundations and
Applications to Finite Strain

MAURICE A. BIOT

New York, New York

John Wiley & Sons, Inc., New York - London - Sydney

10
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The earlier papers of Guz AN on the linearized theory of elasticity

1. Guz, AN 1967, General
solutions of three-dime nsional
linearized equations of theory of
elastic stability. DAN UKrRSR,
N1, 42-46.

2.Guz, AN 1967, Study of
stability of elastic syste ms by use
of three-dimensional linearized
equa tions of theory of elasticity.
Sowiet Appl. Mech., 2, N2, 22-33.

3.Guz, AN 1967, stability of

orthotropic bodies. Sowiet Appl.
Mech., 2, N6, 40-51.

4. Guz, AN 1968, General
solutions of three-dimensional
linearized equations of stability
of elasto-plastic bodies. DAN
UKrRSR, N4, 34-37.

5. Guz, AN 1968, On solving

the three-dimensi onal problems
of stability of transversally isotro
pic bodies. DAN UkrRSR, N9, 32-
36.

6. Guz, AN 1968, on stability
of three-dimensio nal elastic
bodies. PMM, N5, 100-110.

7. Guz, AN 1969, on

constructing the theory of
stability of uni-directed fibrous
materials. Sowiet Appl. Mech., 5,
N2, 34-44.

8. Guz, AN, Babich, I'Yu

1969, on instability of de
formed layered materials. Sowiet
Appl. Mech., 5, N5, 64-74.

9. Guz, AN 1969, stability of

elasto-plastic bodies. Sowiet Appl.
Mech., 5, N11, 11-19

10. Guz, AN 1969, on

stability of deformation of
nonlinear viscoelastic three-
dimensional body. DAN UkrRSR,
N11, 1003-1006.

11. Guz, AN 1970, On three-
dimensional theory of stability of
deformation of materials with
rheological properties. lzvestiya
AN SSSR. Mech. Tverd. Tela., N6,
104-107.

12. Guz, AN 1970, on

condition of application of
Euler’s method of studying the
deformation of nonlinearly
elastic bodies under finite
subcritical deformations. DAN
SSSR, 194, N3, 38-40.

11
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The main books of Guz AN on the linearized theory of elasticity

12

N1
A.N.Guz.

Stability of
three-
dimensional
deformed
bodies. Naukova
Dumka, Kiev,

197 1, 276p.

| N2

A.N.Guz.

Stability of elastic
bodies under finite
deformations. Nau
kova Dumka, Kiev,

| 1973,

OCHOBbI
VIBTPA3BYKOBOTO
HEPA3PYIAIOIIETO
METOJA
ONPEJEAEHHA
HAIIPAKERHI

B TBEP/IBIX TEJAX

MEAYRORA ¥ MR A

N3

A.N.Guz,
0.l.Guscha,
F.G.Makhort,
V.K.Lebedev.

Foundations of
ultrasonic nonde-
structive method of
stresses determina
tion in solid bodies.

Naukova Dumka,
Kiev, 1974, 108p.

BOTHBL B CIOE
- CHAYATDHBIM
HATTPASRERHAM

N 4

A.N.Guz, A.P.Zhuk,
F.G.Makhort.

Waves in layer with
initial stresses.

Naukova Dumka,
Kiev, 1976, 104p.
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" OCHOBbI

_ TEOPHM
YCTOAYMBOCTH
FOPHBIX

BbIPABOTOK

N5
A.N.Guz.

Foundations of
stability theory of
mine workings.

Naukova Dumka,
Kiev, 1977, 204p.

BBEJIEHMWE
B AKYCTOYTIPYTOCTH

N 6

A.N.Guz,
F.G.Makhort,
0.1.Guscha.

Introduction in
acoustoelasticity.

Naukova Dumka,
Kiev, 1977, 152p.

N7

A.N.Guz.

| Stability of elastic

bodies under omni-
directional
compression.

Naukova Dumka,
Kiev, 1979, 144p.

PA3PYIIEHHE

H
YCTOIHBOCTH
| TOHKHX TEJ
C TPEIIHHAMH

N9

A.N.Guz, M.Sh.
Dyshel’,
G.G.Kuliev,
0.B.Milovanova.

Failure and
stability of thin
bodies with
cracks. Naukova
Dumka, Kiev,
1981, 184p.

M"““"“

MaTtepManoB

C HauanbHbiMW
HanpRKeHHAMH

N 10
A.N.Guz.

Mechanics of brittle
fracture of
materials with
initial stresses.

Naukova Dumka,
Kiev, 1983, 296p.

e
B
r——
ey
" el
= —
p—
[ B
i —
[E= P
[t
| o
[
|~

TEORY
YETOMHMMBOCTH
HED ORI~
PYEMBIX

TER L

' N 11A.N.Guz,

1.Yu.Babich. Spatial
problems of

4| elasticity and

plasticity theory. In
6 vols. V.4. Three-
dimensional

4 stability theory of
/1| deformed bodies.
21 | Naukova Dumka,

Kiev, 1985, 280p.

13

CTEPXHEN,
HAACTUH
7]
OBOAOYEK

N8

| A.N.Guz,

1.Yu.Babich.

| Three-dimensional

stability theory of
rods, plates and
shells.

Vyshcha Shkola,
Kiev, 1980, 168p.

CHOBbBI
TPEXMEPHOY
' i deformed bodies.

N 12
A.N.Guz.

Foundations of
three-dimensional
stability theory of

Vyshcha Shkola,
Kiev, 1986, 512p.
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AH NY3b
YNPYITUE
BOIMHbI
B Tenax
C HauanbHbIMH
HaMpAXeHUAMHU

1

N 13 A.N.Guz.

Elastic waves in
bodies with initi
al stresses. In 2
vols. V.1. General
problems. Nauko
va Dumka, Kiev,

N 14
A.N.Guz.

Elastic waves in
bodies with initial
stresses. In 2 vols.
V.2. Propagation
regularities. Nauko

MEXAHUKA: |
" " PA3PYLLERMA -
KOMIOIATHBIX
MATEPMAAOB | -

Al e
JLEEH

N 15
A.N.Guz.

Failure mechanics of
composite materials
under compression.

Naukova Dumka,

N 16A.N.Guz. Non-
classical pro-blems
of fracture
mechanics. In 4 vols.
V.2. Brittle fracture
of materi als with
initial
stresses.Naukova
Dumka, Kiev, 1991,

1986, 374p. va Dumka, Kiev, Kiev, 1990, 630p.
1986, 536p. 288p.
N 17 A.N.Guz,
TEHAL . ' HEXARCCUMECHUE
MEHRHLIKL V.M.Nazarenko. V.T.Golovchan ] MEHAHUKU ZZozulya.Non-cclass
P@Ebﬁéﬁﬁﬁﬂﬁ 1 § Babich,N.A.Shulga,A. PR3PYUIEHUA iical problems of
— Non-classical BT fonosvar, AH fyes, Yu.V.kohanenko, S.KosmodamianskY " fracture mechanics
problems of fracture Sy V.N.Kusch. Mechanics of com- >
TOM In 4 vols. V.4, B.2. Britt

mechanics. In 4 vols.
v.4, B.1. Fracture
and stability of
mate rials with
cracks. Naukova
Dumka, Kiev,
1992, 454p.

Mechanics of com
posites. In 12 vols.
V.1. Statics of mate
rials.Naukova Dum
ka, Kiev,1993, 454p.

posites. In 12 vols.
V.2. Dynamics and
stability of materi
als. Naukova Dumka
Kiev, 1993, 430p.

AH.[Y3b
BB 303Y1H

le fracture of ma
terials under dy
namical loading.
Naukova Dumka,
Kiev,1994, 240p.




KoHdepeHuia 145

15

3 NOYATKOBINIA
HANPEMEHHAMU

QMIVSE
CIOBARVE
BEPVITHMATERIA

TIA

N 21

A.N.Guz,
S.Yu.Babich,
V.B.Rudnitsky.

Contact problems
for elastic bodies

N 22 A.N.Guz,
A.A.Kaminsky,
8 V.M.Nazarenko,
I.A.Guz and oth.

echanics of com-
osites. In 12 vols.

Fundamentals of the
Three-Dimensional
Theory of Stability

of Deformable Bodies

N 23 A.N.Guz.

Fundamentals of the
Three-Dimensional
Theory of Stability of
Deformable Bodies.

~ MEXAHHHA
HOMIMO3HTOI

~ YCIOWYNBOETE
ANEMERTHE _
KBHCTPYKNA

N 24 A.N.Guz,
I.Ju.Babich, D.V.
Babich, I.A.Guz
and others.Mech
anics of compos
ites. In 12 vols.
V.10. Sta bility of

| KBHETPYRUNA

Mechanics of com
posites.In 12 vols.
V.10. Stability of
members of
structures.

"A.C.K.", Kiev, 2001,

376 p.

 APMAAHBIE
| HECAERDBARHA

D.V.Babich and
oth. Mechanics
of composites. In
12 vols. V.12.
Appli ed
investigations.
"A.C.K.", Kiev,
2004, 400p.

(OCTATOUHBIMU)
HATIPSKEHHSMA

A.N.GUZ, V. B. AUDNITSKY

CONTACT PROBLEMS
FOR ELASTIC BODIES
WITH INITIAL
(RESTDUAL)

STRESSES

Contact problems
for elastic bodies
with initial
(residual)
stresses.
“Melnik”,
Khmelnitsky,
2004, 692p.

OCTATOYHbLIMM)
AMPSXKEHUAMM

A.N. GUZ

ELASTIC WAVES
IN BODIES wm-u

RESIDUA
TRESSE:

with initial .5. Fracture members of
stresses. echa nics. Springer-Verlag, 1999, structures.

A.C.K.", Kiev, 1996, 555p. " Wi
Vyshcha Shkola, 40p 2A.Cl.K. , Kiev,
Kiev, 1995, 304p. ’ 001, 376 p.

N 27
N 26 A.N.Gugz, H.
N 25 A.N.GUZI I.Ju. = ”MEKAH"KA |_ P Khoroshun A. H. T¥3b, B. B. PYAHWLKHA —AH@ N 28
Babich,D.V.Babich, KOMIDIHTOR ML Mikharlove Frommme— A.N.Guz, ;I?EXEE BOJHbI
ol , ! TIPYTHUX TEA H
EMERTHE I.A.Guz and oth. e V.B.Rudnitsky. C HAYANBHEIMY IR

Elastic waves in
bodies with initial
(residual) stresses.

"A.C.K.", Kiev,
2004, 672p.
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A. H. 1¥3b, B. B. BYAHULKWIA

OcHoEwl TEOPMK

KOHTAKTHOIo

N 29

A.N.Guz,
V.B.Rudnitsky.

AH. TY3b, CK. BABUM,

CTATHKA M OUHAMUKA
YMPYTUX OCHOBAHWA

N 30 A.N.Gugz,
S.Yu.Babich,

i Yu.P.Glukhov.

A.H.TY3b

OCHOBbI MEXAHUKH
PASBPYLLIEHWSl KOMNO3WUTOB

N 32 A.N.Guz
Fundamentals of

A.M. TY3R
OCHOBbI MEXAHMKW
PAZPYLWEHWA KOMNOSKWUTOH
MPH CHATHK

N 31 A.N.Guz.
Fundamentals of

B3AMMOZEACTBUA .
YAPYIUX TEA C C HAMATBHBIMMA Statics and dyna NP CXATUN the compressive s 2 romax the compessive
HAYANBHBIMN Fundamentals of (OCTATOUHLIMI} ) i JURIN
(OCTATOMHBIMM) . HAMPSDKEHHSIMM mics of the fracturemechanic an.aut oo ture mechanics
HAMPSOKEHUAMU the contact inter- lasti d B z::g;:::lzr.s oF :nfm
action of elastic AN GUZ, SYU. BABICH, YLLP. GLUHOY elastic grounds FUNDAMENTALS OF THE S Ofcomposltes. In MECHANICS OF COMPOSITES| of ComP°5|tes- In 2
7 S B with initial COMPRESSIVE FRACTURE
&N, GUZ, V. B, AUBNITSKY bodies with initial STATICS AND DYNAMICS (residual) MECI{ANICSZOF COMPOSITES 2 vols. V.1. Fra in 2 volumes vols. V.2. Related
— - . OF THE ELASTIC residua ‘ . .
I rieany (residual) stresses. GROUNDS WITH in £ volumes cture instructure 3 2 mechanisms of
CONTACT INTERACTION [N Inik” INITIAL (RESIDUAL) stresses. ofmaterials.“Liter - fracture. ”Litera”,
THEORY oF ErasTICN\Y (=2l ¢ STRESSES Kremenchug 1 y
BODIES WITH INITIAL . e,
EeErrEs ey Khmelnitsky, 2006, np line" ’ a”, 2008592p. 2008, 736p.
ress-line
710p. 2007, 796 I
, p.
N 35 N 36
N 34 Guz A., Babich A.N.Guz.

Mogens KOPOTEHE
BONOKOH B TEGPWH
YETORHMBOCTH
KOMNOINTOR

o AR RERY

N 33 Guz A.N.,
Decret V.A.Model
of Short Fibers in
the Theory of
Stability of Com
positesLAMBERT
Academic Publishing,
Saarbrucken. 2015,
315 p.

CMewwaHHble 3ana4ve
ANA yNpyrorec
OCHOBAHMA ¢
Ha4YanbHLIME
HanpAXeHUAMI

(S ENSTRER

S., Glukhov Yu.

Mixed Problems
for the Elastic
Foundation with
Initial Stresses.
LAMBERT
Academic
Publishing, Saarbru
cken. 2015, 468 p.

)‘npyrue BONHLI B TENAX
C HAYanbHbLIMH

(OCTATOMHBIMHK)
HanpaXeHnAMK. YacTs 1

| A.N.Guz.

Elastic waves in

bodies with initial
(residual)
stresses. Part 1

LAMBERT Academic
Publishing,
Saarbrucken. 2016,
501 p.

Ynpyrve sonHsl B Tenax
€ HAYaNLHBIMK
(oCTaTOYHBIMK)

HAaNPAMEHHWAMHA. YacTs 2

Vingsere s 1% pcrn B s
£ wa TRsan

{2y EREEERT

Elastic waves in
bodies with initial
(residual)
stresses. Part 2

LAMBERT Academic
Publishing,
Saarbrucken. 2016,
505 p.
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—

ObbeaMHEHHBIA NOAXO M
B HEKNACCHY ECKMX
npobneMax MexaHukmn
paspylieHua

N 37

Guz A.N., Bogdanov

V.L., Nazarenko V.N.

United Approach
in Non-Classical
Problems of Frac
ture Mechanics
LAMBERT Academic

Guz A.N.

Introduction into
Dynamics of
~—~ Compressible

BeepeHHe B AHHAMHK

oxumaenon easol  \fiscous Fluid

LAMBERTAcademic

N 39

Guz A.N,,
Bogdanov V.L.,
Nazarenko V.N.

Fracture of
Materials
Under
Compression

N 40

AN.Guz Eight
Nonclassical
Problems of
Fracture
Mechanics.

Alexander Guz

Aleksander M. Guz

= Eight Non-
Elght : Classical
Non-Classical
Problems Problems of
of Fracture Fracture
Mechanics Mechanics.

Springer, Cham,
2022, 310p.

) ERSBERE Publishing, Publishing, Along Cracks Acfademperiodika,
Saarbrucken. 2017, Saarbrucken. Springer, Cham, Kyiv, 2020, 400p.
528 p. 2017, 244 p. 2020, 490 p.
N 41
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OT1Ke, B 0bnacti niHeapn3oBaHOi Teopii NPY>KHOCTI

O.M.ly3b onybnikysaB 41 MoHorpadito.

Lie Bpasaloua LM i aywe wmpokni cnextp sacrocysans pospoGnenoro
.M. [ysem 3aransHOrO TIAX0RY 40 AIHeapASOBIHGI TeOPI NPYAHOCTI 40 OKpeMMX
vanpawKis mexawiku warepianis.

MOHN CKA3ATU, LLO BIO AENIKATHO 3ANOYATKYBAB
NIHEAPU3OBAHY TEOPIIO, A T'Y3b Il MOTYXXHO 3ABEPLLUB
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3ynunmmock aani Ha 3aCaAHUUYUX CTPYKTYPHUX 610KaxX Teopii

BnokK 1. NlineapusosaHa Teopia npy*KHocTi nobygosaHa Ha OCHOBI NMOHATD, nip,xop,iB i

Mmopaenen HeNiHIMHOI TeoPii NPYXXHOCTI. 6a30BMMM NOHATTAMM TYT € NOHATTA
NOYATKOBOrO Ta aKTYa/IbHOrO CTaHIB NPYXXHOrO TiNla-cepeaosuLLa.

: . . T3
CnoyaTKy BBOAUTbCA NOHATTA Tina & B eBKAigosomy npoctopi R,

fani novoicyi HORADVIOSHANGHIA

Pyx € BigobpaKeHHAM MHOXXWUHU Z Ha
obnactb y(Z,t) npocTopy R B N€BHWU

MOMEHT YACY t  x=y(X,t), XeZ, teR.

KoHirypauis )((Z’,t) € 306paXKeHHAM

PYHKUIiT y B 3a4aHUN MOMEHT t.

AKTyanbHa KOHirypauis €

KoH@irypaui€eto Tina B momeHT vacy T

NMouyaTkoBa KOH}Iirypauisa € KOH}irypaui€eto
B MOYAaTKOBUN MOMEHT Yacy
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NMo4yaTKOBMMU CTaH posrnapaetbea AK 6asosuii(He3bypenuii) i, 3a rVBEM, XapaKTepHi

B€/INMNHU CTAaHY NO3HAYAETbCA iHAEKCOM HY/1b.

AKTYaNIbHUWN CTAH po3ymieTbca Ak 36ypeHnii i He No3HauyaeTbeA iHAeKcom. Bei nos’asaHi 3
UM CTAHOM BE/IMMUHU 3aNUCYIOTbCA AK

cyma no4vyaTtkosux (He3bypeHunx) BeaAMUnH Ta iX 36ypeHsb.
[opaTKoBO A0 UUX ABOX CTaHiB po3rnagaerbca MPU pOp,HVIﬁ (Hep,ed)OpMOBaHMVI) CTaH.

Bnok 2. Xapakrtepuctukm npouecy gepopmysaHHA Tina.

BEKTOP 3MilL,eHHA

Uz{um(x“,t)}

{ul,uz,u:”}, um(X“,t)zxm(X“,t)—Xm,
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TeH30pu aedopmadii

g (x,1)= (1/2)(u”’m +u™" + un’iui’m) (Cauchy-Green)

g, (X“.t)=(1/2)(U”” +U"” —U”°U°7)  (Almansi)

nepuwi anrebpaivHi iHBapiaHTU TeH30piB aedopmauii

Il(gik):gikgik’ Iz(gik):gimgnkgikgnm1 |3(8ik):gpmgingkqgimgpqgkn'

rl(gik)zgikgik’ rz(gik):‘c::im‘c::nkgikgnm’ r3(gik):§pm§in§kqgimgpqgkn' |1:tr(5)5‘911+‘922+833;

|, =tr(&) =&, + &y + 8y l, =6 8i |, = det(&) = 6, 6,8

miv |2 =&&qi 3= det(g) = EyExmCni

TeH30pu Hanpy»eHb Piola-Kirchhoff stress tensor t™(x“.t)

Lagrange-Cauchy stress tensor o*(X“t),

nMTOMa BHyTpilWHA eHepria (MOTEHLIAN, €= e(é‘,m )

21
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BNoK 3. Npoueaypa nineapusau;i

noyaTKoBuii (He36ypeHunit) cTaH ONUCYETLCA B OCHOBHOMY XapaKTepUCTUKaMHM

ur(:](Xl’XZ’X3’t)’gr?m(Xl’XZ’XB’t)’JiCi)k(Xl’X2’X3’t)""’e(gr?m)""

aKTyanbHui (36ypeHunit) cTaH ONUCYETLCA B OCHOBHOMY XapaKTepUCTUKamMmm

Up =Up +Up, Egn = Emy + Emn s O = O + Orer€(Enm ). BE UL, E0 O EBGYPEHHHMM

BKa*KeMo BarK/1MBi NPUNYLLEHHA.

3HauyeHHA 36ypeHb BBAXKalOTbCHA OcHOBHi PpYHKLiOHaNbHI 3B'A3KM

MaJIMMM nopiBHAHO 3 BigNOBIAHMMM NOYATKOBOTIO i aKTya/IbHOro CTaHiB

3HaYeHHAMMU He36YPEHOro CTaHy ONUCYIOTbCA B PpaMKax HeniHinHoi
Teopil NPYXHOCTI.
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Ko)XHe KOHKpeTHe PYyHKLUiOHaNbHe
cnissigHowenHa Y = F (X) €
OAHAKOBMM ANA NOYATKOBOIO i
aKTyanbHOro craHis. To6to cnpaseanusi
TaKi cniBBigHoOWeHHA (AK npaswuno,
HeANiHilHi)

y° = F(xo), y+Yy° = F(x+x°).

Lli npunyweHHA XxapaKTepHi ana niHeapuso

BaHOI Teopii i AyXKe BaXXNuUBi npu noaanb
Wi nobyposi uiei Teopii.

Ha ocHOBiI OCTaHHbLOro NPUNyLLEeHHA
dopmynoerbca

NMPABUIO NIHEAPU3ALLIT

CnouyaTKy BUKOPUCTOBYETbCA NpeacTaBieHHA QYHKUIT pagom Teirnopa B OKoNi
NOYATKOBOrO 3HAYEHHA 3 BpaXyBaHHAM ManocTi 36ypeHHA x° | BpaxyBaHHAM MaNoOCTi

36ypeHHA X

y+y° = F(x°)+[F’(x)L

. x+(1/2)[F”(x)]X_Xo i Ao
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Dani yuepe3 manictb 36ypeHb B paji 36epiratoTbca gBa nepLli 40AAHKU | BPAXOBYETbCA
y0 =F (X0 ), y+ y0 =F (X + X° ) Toai popmyna cnpolLyeTbca Ao NiHIKHOTo
HabnKeHoro 3B’A3Ky MiXK 36ypeHHAMM Y Ta X 3 KoediLieHTOM -,

o . . . '
AKUA 321€XKUTb BifJ, NOYATKOBOrO CTaHy i He 3aneXuTb Big 36ypeHb Y = [F (X):| , X
X=X

TAKUM YMHOM, NPOLEAYPA NNIHEAPU3ALII NONATAE Y 3AMIHI HENIHINHOIO
CNIBBIAHOLWEHHA LWOAO 36YPEHb HA NIHIUHE.

BNOK 4. NiHeapu3soBaHi xapaKTepuCTUKM

Em = (1/2)|:(5nl + ur?,l )un,m +<5|m + u;,l )um,n] l, = (5n| + ur?,l )un,l l, =2¢, (5nl + ur?,l )un,k

G,
0O +225,)

det|s; +2¢5)

_ 0 .0 0 0 0 — o _
|3 - nglglm (5nm + un,m )un,k Gmk (5nm + un,m )un,k =0 Gmk -

Niona-Kipxropd - JlarpaHx
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JliHeapu3oBaHi piBHAHHA piBHOBAru pUi = [Gij (5nj T U,? )"‘ Gljun J:| + |:i
’ K

Bunaaok o4HOPiAHOro NOYaTKOBOro CTaHy.

TyT roNnoBHi PO3TArM NOCTiNHI ﬂ, const uk = X

(4 -
:(1/2)(iluik+ﬂkuki),gik ( ° 1)5

I, = A0 1, = (A2 —1) A8, 1, = (3/4)(42 -1) A0,
2=W2)((%) -3) 1z =@a)(() 1) 1z =(ws)((a°) 1)
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BaoK 5. BEIUKI | MANI NOYATKOBI AEDOPMALILIL.

1. Benuki (ckiHueHHi) noyaTtkoBi gedopmalii. TYT BUKOPUCTOBYIOTbCA

06’emu V° Ta rpaHUYHI NoBepxHi S° 06’emu V Ta rpaHMUYHI NOBEpPXHi S
NPYXXHOTO Tina B He3bypeHoMYy CTaHi NPYKHOrO Tina B 36ypeHomy cTaHi

Te)X BBOAATLCA 4 HOBi XapaKTePUCTUKMN:

0 / 0
06‘emHi cunu Fm — Fm + Fm, noBepxHesi cnau Zm = Zm +Z;n,

BiAHOLEHHA enemeHTapHUx 06‘emiB Tina Ao i nicna gepopmauii

(V after /V before ) _ (V after /V before )0 n (\7 after /\7 before )

BiAHOLIEHHA efleMeHTapHUX NPAMOKYTHUKIB A0 i nicha aedopmauii

(Skafter/skbefore) :(Skafter/skbefore )0 +(§kafter/§kbefore )'.

4

26
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pPiBHAHHA PiBHOBAru i rPaHUYHi YMOBU

|:O-ij (5nj + Ur?,j ) +o;u :|’k +F° (V aftelr/V BEEie ) +F (V after/v before )0 _0

I] n'j

Zio (V after/v before)+ zi (V after/V before )0 =n, |:Gij (5nj n ur?,j ) 4 O-i?un,j:|’ (uk )(Xl,Xz,X3)ES =0.

Bunagok manux gedopmadiin. Tyt aecdopmauii

ONUCYIOTbCA AeLlo NpocTiwe i BiaMiHHOCTI mixX ¢opmoto Tina Ao i nicna agedopmadii Hemae.

1-u BapiaHT Teopii mannx noyatkosux gedopmauiv ledpopmaluii He Benuki, ane i He
NiHIWHI . PiBHAHHA piBHOBAruM i rpaHU4YHi YMOBMU CNPOLLYIOTbCA

[aij (5nj + ur‘f,j)+a§un,j ]’k +F°+F =0 X +X. =n [aij (5nj +Up | )+a§un,j}

2-1 BapiaHT Teopii mannx noyatkoBux aedopmadin
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no4yatKoBi gedopmauii mani i niHiWHi.
3-i BapiaHT Teopii mannx novyatkoBux gepopmadin

AO0AaTKOBO BBaXalOTbCA Ma/IMMU NOBOPOTU

BNoOK 6. 3aranbHi PO3BA3KU. [NoKakemo BMNa[0K CTUCAIUBOrO Tina. JliHeapnusoBaHi piBHAHHA

PYXy B KOOpAMHaTaX x =X L u =0 xeV:ma=123.
Ma o n
0° 0°
L —-w — PO )
m,o Imaf 1177 2 ! imap
OX;0X,; ot

= const .
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82 52 82 62
L, = a)llll@—fora)21128—)(22+w31136—x§_p812 :
o e
L, =L =(0 + 0y ) —— L= Ly = (0105 + @gp0 ) ———;
2 =Ly ( h122 2121) ox0%, 3 1 ( 1133 3131) X0,
2 2 2 2 2
0 o° .0 0

L, = 0)12218—)(12 T D97 8—)(22 Wy L=l = (602233 T Ws)3: ) oxox, ' Ox —p 572

62 82 82 82
Ly = @yay 5—X12 T W33 8—)(22 T W335 5—)(32 —pP PY R

29
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& & o _ @

L, =y, a_xlz T Wy 5_)(22 T (313 8_)(§ —P 972 ;
% o
L12 = L21 = (a)1122 ol leZl)@)gW ; I—13 = L31 = (a)1133 + a)3131) 8X18x ’
, 3
2 82 82 . 82 82

|_22 = a)1221 a_)(lz aF 0)2222 a—xzz Sl C()3223 L23 = I—32 = (0)2233 + 0)3232 ) axzaxs ) 8X§ —pP 6772

&’ o’ o’ o’
Ly, = 0)13316_)(12 T W33, 5_)(22 T Wsg33 8_)(5 —P 572

Topi 3aranbHU po3B‘A30K Yepes 3 NoTeHLiaNn MaE BUTNAA,

30
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PiBHAHHA pyXy i yHAAMEeHTaNbHi PO3B‘A3KM € HaNbiNbLl Barommmum i
HOBAaTOPCbKMMU enemeHTamm nobyagosaHoi Nysem O.M. Teopii

BKa)Xemo ranysi mexaHiku, ge niHeapusoBaHa Teopif 3acTocoByBanachb
O.M.l'y3em i nOro y4uHAMU HanbinbL ycniwHoO

CTiMKicTb maTepianiB i KOHCTPYKLUi (30Kpema, 3a4a4i BHYTPiLLHbOI HECTIMKOCTI)
MowwnpeHHAa xeunb  KOHTaKTHI 3aaaui CTiMKicTb TYHeniB y ripHM4in mexaHiui
B3aemopgina piguHU | NpyXXHoOro Tina MexaHiKa pyuHyBaHHA

B KOXXHii1 ranysi Nysem O.M. onyb6nikoBaHo no aBi-Tpu abo 6inbwe moHorpadii.

HaBepgemo pgeaki pakTtn, AKi 3acsiguyoTb MiXKHapoaHe BUSHAHHA HayKoBOI AianbHocTi lNy3a O.M.

BiH € NOBHUM Y/1I€EHOM YOTUPbLOX MiI}KHAPOAHUX aKaAeMin HayK,
B KOXXHil 3 AKUX YKpaAiHY NpeacTaBAA0Tb BCbOro NO AeKi/ibKa BUEHUX.
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the Academia Europaea (1992),
Fellow of the New York Academy of Sciences (1997),
Fellow of the World Innovation Foundation (2001),
the European Academy of Sciences (2002).
lN'yab O.M. € EAUHUM YKPAIHCbKUM BYEHUM, HAaropoaxxeHMm 3010100 megannto bnesa

Mackana €BponencbKoi akagemii HayK
l'yab O.M. cTBOpKMB 0gHY 3 HabiNbWKMX HayKoBuX WKin YkpaiHu.llig Noro KepisHuL,
TBOM 3axuueHo 40 aoKTopcbKux i 6inbwe 100 KaHAMAATCbKMX gUcepTaLiil.

Cepep voro yuHiB 4 akagemiku (borgaHos B.J1., Kybenko B.A., Kynies I'.l'., HazapeHko B.M.)
i 4 uneHun-kopecnoHgeHTu (Ak6apos C.A., Hemiw KO.M., YepHuweHko I.C., WWyabra M.0.).

Akapemik HAH YKkpainn O.M. l'y3b € eEaMHUM cepen BUeHUX-MEXaHiKiB 1aypeaTtom HauBULLOI
Bia3Hakn HAH YKpainu — 30210TOI megani imeHi B.l. BepHaacbKoro.

HA 3AKIHHEHHA NOBAXKAEMO AKALEMIKY Y310 O.M.
HOBUX TBOPYUX YCNIXIB | 4OBPOIO 340POB‘A
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