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Evolution of a complex stress field induced by hydrogen diffusion through a thin
membrane has been studied. The concentration-caused strain as a function of time and
coordinate was determined at the linear approximation. Expansion of these functions in
series allows to evaluate contributions to the total stress field due to the concentration
inhomogeneity and instability. For hydrogen diffusion in palladium, computer-aided calcu-
lations have shown that at the initial unsteady state process stages, the greatest contribu -
tion is due to stresses caused by the speed gradient and to those depending on the
deformation speed. At the steady stage, their influence becomes essentially zeroed but
Hook stresses attain maximum values.

B paGore wmcciemoBaHa 39BOJIONUSA CJAOMKHOTO IIOJS HANPAMKEHUI, COMPOBOMKIAIOIUX
IMOTOK BOAOPOJa CKBO3bh TOHKYIO MeMOpaHy. B paMKax JuHeHHOTro MpUOIMKEeHUa ompeaeIeHa
GYHKIUA KOHIEHTPAIMOHHOHN AedopManuy B 3aBUCUMOCTH OT KOOPAMHATHI U BpeMeHHu. Pas-
JIOKeHUe 9TOH (PYHKIUU B PAJ MO3BOJISAET OIEHUTH BKJAABLI, 00yCJIOBJIE€HHBIE HEOJHOPOIHOC-
THIO ¥ HECTAIMOHAPHOCTHIO KOHIIEHTPAIIMHU B 00Ilee moje Hamps:KeHuii. IIpoBeseHHbIE KOM-
MbIOTePHBIE BBIUMCJIEHUA OIS caydasd auddysuu BOAOpOAa B MaJIafWM IIOKAasajd, UTO Ha
HAYaJbHBIX CTaJUAX, KOTJA CTelmeHb HEPAaBHOBECHOCTM IIpOIlecca BeJWKAa, HAMOOJBIIUI
BKJIAJ JAl0T HAUPAMKEHUsS, O0yCJOBJIEHHBIE IPAIUEHTOM CKOPOCTEeH, M HATPAKEeHUs, 3aBUC-
mue OT cKopoctu nedopmamuu. Ha ycTaHoBUBINelcA CTaguyd WX BJIUSHUE TPAKTHUECKU
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nucyesaeT, a BeJIMYMHA I'YKOBCKUX HaHpHS‘KeHI/Iﬁ AOCTUTaeT MaKCHUMAaJIbHBIX 3HAUYEHUIA.

The development of novel solid fuel cells
where electricity is produced by combustion
of hydrogen, methane and other gases has
stimulated the interest in the problem of
gas transport in solids and has brought new
problems about. Investigation of reliability
and durability of such fuel cells is among
important aspects of the problem concern-
ing the materials science. The mechanical
behavior of solids during gas transport
therethrough is still not enough explored.
The concentration-caused expansion of sol-
ids at gas saturation may change their
strain and stress state and result in struc-
tural changes, thus causing the degradation
of the fuel element functional parts. Also,
there are membrane fuel cells. Stacks of
such cells are now in wide use. Specific fea-
tures of gas transport through thin mem-
brane are not explained sufficiently to date.
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In general, the gas transport through a ma-
terial (in particular, hydrogen transport) is
a complex process, that renders many-sided
influence upon the material by changing
mechanical and other properties [1, 2].

In this work, an attempt is done to study
the complex stress state arising when a gas
passes through an isotropic material. The
main factors defining the stress state are
considered as well as the state effect on the
material structure. The problem is consid-
ered within the elastic region taking as an
example the evolution of strain field accom -
panying hydrogen transport in metals.

The problem of one-dimensional hydro-
gen transport through a thin membrane is
considered. Let an infinite plate of the
thickness 7 be subjected to hydrogen flow
under pressure in the direction Xg perpen-
dicular to the plate plane X{X,. The equi-
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