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On the basis of the multi-factors analysis of the
known most representative experimental data on
solubility, electrical resistivity and diffusivity of
hydrogen in palladium specimens with high and
low dislocation densities, it has been shown [1]
that the structure, composition, diameter (up to
several nm), contribution to electrical resistivity,
thermodynamic and diffusion characteristics of
the hydride-like segregation at dislocations (and
grain boundaries) in palladium can vary in a wide
diapason depending on concentration and
thermodynamic activity of hydrogen dissolved in
the normal lattice metal.

The formation of the hydride-like segregation
at dislocations has place at the large degrees of the
undersaturation of the solutions (several orders)
with respect to the hydride precipitation within the
normal lattice of palladium. It means that the
specific phase diagram [2, 3] can be considered
for the system of “the near-dislocation segregation
Pd-regions — hydrogen”, in comparison with the
generally used phase diagram of “palladium —

hydrogen”.
Similar  results on the  hydride-like
nanosegregation at dislocations and grain

boundaries have been obtained for a series of
metals and alloys (iron and steels [4-6],
palladium, niobium, vanadium and tantalum [7]).

The obtained results can be used for a
description of the effective concentration and
distribution of hydrogen between the normal
crystalline lattice and the lattice defects’ regions
in the material specimens produced by different
ways of processing and treatments [7-10].

The results can be used for an interpretation of
the hydrogen influence on physical and
mechanical properties of metallic materials, for
revealing of the micromechanisms of their
cracking, blistering, embrittlement and
plastification (superplasticity), and the ways of an
optimization of regimes of the thermal-hydrogen
treatment and governing hydro-phase hardening
of metals and alloys [7-10].
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TUIPUI0-TIONOBHBIE HAHOCETPETALIUM HA JIMCJIOKAIIASIX B
METAJLJIAX U CIVIABAX, B CBSI3U C BOJIOPOJHBIMU JU®DY3UEI,
PACTBOPUMOCTDBIO, PACTPECKMBAHMEM, BJIMCTEPUHIOM,
OXPYIMUMBAHMEM U IJIACTU®ULIMPOBAHUEM MATEPHAJIOB
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Ha ocHoBe MHOroakTOpHOTO aHaJM3a
HauOoJee TPEACTABUTEIBHBIX JKCIECPUMEH-
TQIbHBIX  JaHHBIX [0  PAaCTBOPUMOCTH,
3JIEKTPOCOIIPOTUBIICHUIO u b dy3un
Bozopoa B oOpasnax Pd ¢ BeICOKOI M HU3KOMH
IJIOTHOCTBIO JMCIIOKAaMi 1moka3aHo [1], dro
CTPYKTypa, COCTaB, nIuaMeTp (10 HECKOJIbKUX
HM) THAPUAO-TIONOOHBIX cerperanuii  Ha
auciIokanusax (M rpaHunax 3epeH) B Pd moryr
CYILIECTBEHHO M3MEHATHCS B 3aBUCUMOCTH OT
KOHIIEHTPAllU U TEPMOJINHAMHYECKOU aKTUB-
HOCTH BOJOPOJA, PaCTBOPEHHOTO B HOPMAaJIb-
HOM (0e37eeKTHOI) pemeTKe.

OO0pasoBaHue TUAPUAO-TIOJOOHBIX Cerperamui
Ha qucnokanusax B Pd mMeer mecto mpu Gonbinx
CTETeHsIX HEJOCHIMIeHHUs pacTBopa Bojopoaa B Pd
(10 HECKONBKHX TOPSAAKOB) IO OTHOLICHHIO K
THIPUAHBIM BBIACICHUSAM B HOPMaJIbHOM pelIeTKe.
OTO o03Hayaer, UYTO MOTYT pPacCcMaTpPHUBAThHCA
cneruduueckue (azoBeie muarpammbl [2, 3] mns
CHCTeM «cerperaunonnsle Pd-HanooGmactu BOOJb
OUCTIOKAMi - BOAOPOI», B COIOCTABICHUHU C
00bIYHOM (hazoBoit nuarpammoii «Pd - Bogopom».

AHaNoruyHble  pe3ynbTaThl MO  THIPHUIO-
MOJOOHBIM HaHOCETpeTalysM Ha IUCIOKALUSIX H
rpaHMULaX 3epeH MONyYeHBI Ui psla METaJIOB M
cmiaBoB (Fe u ctanmm [4-6]; Pd, Nb, V, Ta [7]).

OTH pe3yabTaTbl MOTYT HCIOJB30BTBCS JUIS
omucaHusi  APQPEKTUBHOIO  COACpKAHUSI |
pacmpeneneHuss BOXOpOJA MEXIy HOpMalbHON
pemeTKoi u nedeKTHBIMU 00JacTsAMHU B 0Opa3nax,
OpU Pa3IUYHBIX METOJaxX HX NPOM3BOACTBA H
pexxumax ux Tepmoodpadotku [7-10].

PesynpTathl  MOTYT  HWCHONB30BATBCS OIS
WHTEpIpeTaly BIUSHUA BOJOpoAa Ha Qusnyec-
KHEe ¥ MEXaHHYECKHE CBOMCTBA METAJUINYECKUX
MaTepHajoB, Uil PACKPBITUS MHUKPOMEXaHHU3MOB
UX pacTpecKWBaHMs, OMMCTEPUHTa, OXPYMTUNBAHUS
u 1actTuuiu-poBanus (BOJOPOAHOM cBexIuiac-
TUYHOCTH), & TAKXKe MyTell ONTHUMHU3AINN PEKUMOB
TEPMOBOIOPOTHOH OOpabOTKM M  yNpPaBIisieMOTO
BOJIOpO10-(ha30BOT0 HaKiIena Merepuanos [7-10].
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