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r. Huxuuii HoBropon, 04-08 urons, 2008 r.

COOpHHK CONEPKHUT TE3UCH] JIOKIIAI0B, [IPEICTABICHHbIX Ha YeT-
BEPTYI0 MEXAYHapoaHyto LIIKoay MOJOABIX YU€HBIX M CIIELHa-
JIMCTOB «B3auMoneiicTBHE H30TOMOB BOJOPOAA C KOHCTPYKIH-
oHHbIMU MaTepuanaMu. IHISM-08». IIpuBeeHs! Te3HChI JIEKIUH
npoheccopcKo-TIPenoAaBaTeIbCKOro COCTaBa M JOKIAJA0B MOJIO-
IbIX YYEHBIX H CIIELMAMCTOB, CBSA3aHHBIX C HMCIOJIb30BAaHHEM
H30TOIIOB BOIOPOZA B JHEPreTUKE, HAPOJIHOM XO3SHCTBE U (GyH-
JAMEHTa/IbHBIX HCCleNoBaHHusX. JlOKIaabl IPENCTaBIEHbI I10
CEAYIOLIMM TEMaM: KMHETHKA ¥ TePMOJMHAMMKA B3aUMOAEHCT-
BHs U30TOIIOB BOJOPO/JA C TBEPABIMU TeIaMH, BKIIOYas G (eKTs
HAKOIUIEHUS PaJMOTe€HHOrO Ielus; I'MAPUAbl U THIPUAHBIE IIpe-
BPAILEHHs; CTPYKTYPHBbIE IPEBPALIEHUS U MEXaHHMYECKUE CBOM-
CTBA; aNNapaTypa ¥ MeTOJbI HCCIEAOBAHUS.

Book of abstracts of the Fourth international school for young scientists
and specialists «Interaction of hydrogen isotopes with structural materi-
als» (IHISM-08).

Nizhniy Novgorod, July 04-08, 2008.

The book includes abstracts of presentations at the 4™ Interna-
tional School for young scientists and specialists «Interaction of
Hydrogen Isotopes with Structural Materials» (IHISM-08). The
lectures of lecturer and presentations of young scientists associ-
ated with the use of hydrogen isotopes in power engineering, na-
tional economy and basic research are considered. The presenta-
tions cover the following areas: kinetics and interaction between
hydrogen isotopes and solids including effects of radiogenic he-
lium accumulation; hydrides and hydride transformations; struc-
tural transformations and mechanical properties; equipment and
research techniques.
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C2

YMCJEHHBIM METO/1 PELLIEHUS] CUCTEMb] YPABHEHUN
BOJIOPOJIOVIIPYTOCTHU

Amnacracus A. Bonkosa, )Kanna JI. ['myxoBa

JloHeukuit HallMOHAJIbHBIN TEXHHUYECKUH YHUBEPCHTET

a.volkov@mail.ru

V3MeHeHue KOHIIEHTPALMOHHOTO IOJII BOZOPOAA B TBEPAOM Teie, o0y-
CJIOBJIEHHOE KaK TPaJIMEHTOM KOHIEHTPALMH BOIOPOXa, TaK M Aedopmaiueit
9TOr0 Tejla BCIIEACTBHE BOJOPOIHBIX BO3JAEHCTBHIA, ONMUCHIBAETCS CHUCTEMOMN
YpaBHEHHH BOAOPOIOYIIPYrOCTH. DTO CHCTEMa CBs3aHHBIX AUddepeHmans-
HBIX YPaBHEHHH B YaCTHBIX IPOU3BOJHBIX. Ee pelleHne B aHATUTHYECKOM BH-
Jie NpPEeJCTABJISAET 3HAYUTEIbHbIE MaTeMaTH4ecKue TPyJHOCTU. Jlis perieHus
MOJOOHBIX CHCTEM MPUMEHSIOTCS YMCJICHHBIE METO/bl C HCIOJIb30BAaHHEM
3BM.

B pmaHHO# paboTe paccMOTPEH B UHCICHHBIH CHOCOO peIleHHs 3ajadu
o andby3nu BoaoOpoaa B IUIACTHHE C UCIOJIB30BAHMEM KOHEUHO-PA3HOCTHOMN
CXEMbl MPEACTABICHHS CUCTEMBbl IH(p(QEepeHUHATbHBIX YPABHEHHH, OMMUCHI-
BAIOLHUX JTOT mporecc. /it oqHoMepHOH aubdy3un ¢ U3MEHEHUEM KOHLEH-
TpaLUy BOAOPOA BJIOJb KOOPAUHATHL X CHCTEMA YPaBHEHHUH BOJIOPOIOYIIPYTO-
CTH NIPUHUMAET BUIL:

2
O c 10 _(h+2w) wB,c (ﬁ%)zo, )
ox2 Dot D ox Ot
62
(hr2p)Tte Gty e, @)
axz D Ox

rZe u, — IPOEKLHUs BEKTOpa MEPEMEILEHHS Ha OCh X, A U |1 — KO3 UIMEHTHI
Jlame; w — koo duimeHT IHHEHHOrO paclIMPEHUs] MeTaslla IIPU PACTBOPEHUU
Bomopoza; D — ko3dduument aubdys3uu Bomopoxaa, B.— BOLOPOIOEMKOCTbH

dc
(ompezensieTcsi Mo KCIePUMEHTANIBHBIM aHHbIM; B, = o rae P — naBineHue

BOJIOPOJIa B Ta30BOHi dase).

Perienne mosydeHHOH CUCTEMbl anreOpanuecKux ypaBHeHuH Ha DOBM,
NO3BOJISIET PACCYMTBHIBATH PACIPEJE/IEHHE KOHLEHTPAllMM BOAOPOJA B MeETall-
JMYECKOH IUIACTHHE B IPOLIECCE €€ HACBIEHHUS NPH Pa3IMYHbIX HaydaJIbHbIX
Y TPaHUYHBIX YCJIOBUSX. 3HAS PACHpEIeIeHHe KOHIIEHTPAllud BOJIOPOA, MOXK-
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HO PpacCYMTBHIBATH CTpely Mporuda KOHCOJBHO 3aKPEIUIEHHOW ILIaCTHHBI
U BHYTPEHHHE HANIPSHKEHHs B 00pasLe.

0 10 20 30
T, min
BpemeHHas 3aBHCHMOCTH KOHIEHTpAWH BOJOPOAA €, B MPUMOBEPXHOCTHBIX CIOSX
HETIPOHHUIIaeMOii CTOPOHBI MeMOpaHbI: 1 — BOAOPOOYIPYTas MOZENb, 2 — tuddy3Hs no

®uky; temneparypa 100 °C u nasnenue PH2 =6x10° Ta

CALCULATION OF THE HYDROGEN-INDUCTED ELASTIC
DEFORMATION

Anastasiya A. Volkova, Zhanna L. Glukhova

Donetsk National Technical University

a.volkov@mail.ru

The hydrogen concentration over the thickness of the metal place is caused
by the concentration gradient and deformation of the solid. The deformation of
the palladium plate upon its single-side saturation with hydrogen (depends on
the time, temperature and “hydrogen impact” pressure) is sufficiently well de-
scribed by the hydrogen-elasticity model based on a set of nonlinear differential
equations that describe the hydrogen elasticity on the whole as a general metal-
lophysical phenomenon.

For the one-dimensional case, the system of equations of hydrogen elastic-
ity takes the following form:

LA R 1)
x* Dot D ox ot
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where c is atomic fraction of hydrogen, u, is the x component of the displace-
ment vector, A and p are Lamé’s constants, w is the coefficient of linear expan-
sion of the metal due to the change of hydrogen concentration, D is the hydro-

gen diffusion, B, =:—; is the hydrogen capacity determined from the experi-

mental P-T-c¢ diagram for the Pd-H system, and P is the hydrogen pressure in
the gas phase.

The system of equations (1) and (2) with the initial and boundary condi-
tions was computed numerically by replacing the partial differential equations
with corresponding finite-difference equations.

This situation is better demonstrated in Fig., which displays the time de-
pendences of ¢, near the impenetrable side, according to the hydrogen-elasticity
model (curve 1) and Fick’s equation (curve 2). Thus, first, the hydrogen-
inducted concentration stresses and deformations retard the diffusional trans-
port of hydrogen, and, second, the experimental durations do not ensure equali-
zation of the hydrogen concentration over the plate thickness. The diffusional
transport of hydrogen is so slow that it is practically interpreted as a stationary
state.
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Time dependence of the hydrogen concentration ¢, in the near-surface regions of the
impenetrable side of the plate: (1) hydrogen-elasticity model; (2) Fick’s diffusion law
(T=100 °C and Py, = 610" Pa)
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