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Introduction

Searching perspective technical solutions and
constructional —materials for vacuum-plasma
devices of different purpose, which are exposed to
great thermal loadings last time attracts more and
more attention. One of the ways to solve these
tasks is using gas-saturated alloys and
intermetallides as constructional materials, which
can self-cool at the expense of hydrogen
desorbtion under the influence of charge particles
beams. Last time as such materials it was offered
to use reversible sorbents of hydrogen Zr-V system
which have high rate of sorbtion-desorbtion and
high thermal effects of hydride phases
decomposition [1-2]. In this paper the question of
power takeoff from constructional elements was
solving at the expense of using such getter hydride-
forming intermetallic compounds.

Result and discussion

For practical realization of the metal-hydride
cooling principle, it was offered a model of
thermal converter. Converter consists of the hollow
target filled with completely saturated metal-
hydride powder of ZrsoVsoHx system, mass and
heat transfer space, capacity with not saturated
Zr50Vso intermetallide, heat takeoff device. At
power supply to the target and its heating up to
certain temperature the hydrogen desorbtion and
heat takeoff begins. Hydrogen gas through the
transfer space gets to the zone of not saturated
getter powder, which sorbs this hydrogen. This
process is accompanying with heat release that
needs applying of heat sink system. Such a heat
converter has limited resource of operation, which
depends on the level of power supply and
hydrogen quantity stored in the metal-hydride
powder. At decreasing of the hydrogen quantity in
the target up to certain level the regeneration of
system is required. At that the pumping-over of
hydrogen back to the hollow target occur.
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The examination of thermal dependencies at
different conditions of power supply and quantities
of metal-hydride extender were carried out on a
special experimental test bench. The electron beam
realized the target heating. The target temperature
was measured depending on power of electron
beam and streams of desorbed hydrogen were
determined. The power level of electron beam
were tracing in the magnitude of acceleration
voltage and target current. Changing the power
level was realized by changing the target current at
the expense of filament current of the cathode
adjustment. The magnitude of acceleration voltage
kept permanent and was —1.6 kV.

When the target temperature came out to the
steady plateau the switching the new level of
power supply had been realized. As a result of
measurements it was determined two region of
temperature stabilization on the level of 140°C u
210°C, which corresponds to the maximum of
desorbtion rate on thermo-desorption curves. In the
experiments the load of metal-hydride was 22 g
and its hydrogen capacity was 230 cm’/g under the
standard conditions.

Conclusions

Based on the experimental data and theoretical
calculations it was determined that for target
temperature stabilization at the level of 200°C the
quantity of metal-hydride powder is 1 g/J. The
period of work of the heat converter up to the
regeneration phase depends on the level of power
output.
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Beenenue

ITonck nepcreKTUBHBIX TEXHUYECKUX PELICHUN
Y KOHCTPYKIIMOHHBIX MaTEpHaJIOB JUISI BaKyyMHO-
MJIa3MEHHBIX YCTPOICTB Pa3inNyHOro0 Ha3Ha4YeHHUS,
KOTOpBhIC MOJBEPraroTCs OOJNBIIMM  TEIIOBBIM
Harpy3kaM, B IOCJelHee BpeMs NpHUBJIEKAaeT BCe
Oonpiiee BHuMaHue. OMHUM W3 IMyTeH pemieHus
3TUX 3a/1a4 SBIISIETCSl MCIIONBb30BAHME B KadecTBE
KOHCTPYKITMOHHBIX MaTepHaJIOB Ta30HACHIIIEHHBIX
CIUITaBOB M HHTEPMETAJUINJIOB, KOTOpPbHIE 3a CYeT
JecopOIIMY rasa 1Mo BO3JICHCTBUEM WHTCHCHBHBIX
MTOTOKOB 3apsOKEHHBIX YaCTHIL MOTYT
camooxJaxkaaTecs. B mociennee BpeMs B KauecTBe
TakKMX MaTepHalOB MPEIIOKEHO HCIIONb30BaTh
o0paTuMbie COPOCHTHI BOJOpOJA CHUCTEMBbI Zr-V,
KOTOphIe  O0JIaaloT  BBICOKUMHU  CKOpPOCTSIMH
COpOIMHU-TecOpOIMY M OOJBIIMMH TEIIOBBIMU
sddekTaMu pasioKeHuss THAPUAHBIX (a3 [1-2].
B nmanHO# paboTe BOmpoc OTBOJA MOIIHOCTH OT
KOHCTPYKIIMOHHBIX 3JIEMEHTOB peEIIajicsi 3a CyYeT
WCTIONIB30BAHUSI TAaKUX TETTEPHBIX THUIPHUJIO-
00pa3yoIX HHTEPMETAJUINIECKIX COSTNHEHUH.
PesynbTathl U 00cy:x1eHne

Hdna  peanmzaiuu MpUHLIKTIA MeTao-
THAPUAHOTO OXJaXKIEHHS TpenyoXkeHa MOAeTb
TEIIoBOro KoHBepTropa. KonBepTrop cocTouT u3
MOJIO  MUIIIEHW,  3aIllOJTHEHHOW  IOJHOCTHIO
HACBIILIEHHBIM  BOJIOPOJIOM  METaJUIOTUAPUTHBIM
MOPOIIKOM cucTeMbl ZrsoVsoHy, mNpocTpaHcTBa
Macco— U TEIUIONepeHoca, eMKOCTH C HEHACHIIIeH-
HBIM  MHTEpMETANIMAOM  ZrsgVsy, YyCpOWCTBa
oTBoja Teruia. [Ipu monBone SHEPTrUM K MUILIIEHH U
ee pasorpeBe 10 HEKOTOpOil TeMIepaTypsl
HaYWHACTCS 1ecOpOIHs BOAOPOIA U OTBOJ TeIlja.
l'azoo0pasHblii  BOMOPOA Yepe3 MPOCTPAHCTBO
nepeHoca momnajaer B 001acTh ¢ HEHACHIIEHHBIM
BOJIOPOIOM TeTTEPHBIM MOPOIIKOM, KOTOPBIii
copOMpyeT 3TOT  BOJOPOA. ITOT  Ipolecc
CONPOBOXKIIAETCS BBIJICIIEHUEM TEIUIa, YTo Tpedyer
NPUMEHEHUS CHUCTEMBbI  TEIJIOOTBOAA. Takoi
TEIUIOBOM  KOHBEPTOP HMEET  ONpeAeNeHHbIN
pecypc paboOThl, KOTOPBIH 3aBHCHT OT YPOBHS
MOJIBOAMMOM MOITHOCTH M KOJIWYECTBa BOJIOPOJA,
3alaceHHoro  METaJUIOTHAPUIHBIM  TOPOIIKOM.
[Ipu cHIKEHUU KOIWYecTBa BOJOPOJA B TOJOCTH
MUIICHH JI0 ONPEACICHHOI0 YPOBHS TpedyeTcs
mporecc pereHepauuu cucremsl. [lpu  3ToMm
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MPOMCXOUT MepeKkayka BOIOpoa Ha3al, B TOIYIO
MHIICHB.

N3yyenune  TemmepaTypHbBIX  3aBHCHUMOCTEH
MHILIEHU TPH Pa3HBIX YPOBHAX IOJBOAUMON
MOHOIHOCTH M Pa3JIMYHBIX KOJHYECTBAX MCTAJIO-
TUJPUIHBIX  HAMOJHUTENEH MPOBOAWIOCH Ha
CTIEUAIILHOM  JKCIIEPUMEHTAIBHOM  CTEHJIE.
PazorpeB MulilieHH OCYILIECTBIISUICS 3JE€KTPOHHBIM
nydykoMm. M3mepsiiack TemrepaTypa MHIICHH B
3aBUCUMOCTH OT MOLIHOCTU 3JICKTPOHHOI'O ITy4YKa
W ONpeNeNsuINCh TMOTOKH  JIeCOPOMPOBAHHOTO
BOJIOPOJia. YPOBEHb MOIIHOCTH DIJIEKTPOHHOTO
My4Ka OTCIIEKUBAJCS [0 BETHYMHE YCKOPSIOIIETO
HaMpsHOKEHUA KW TOKa Ha MHUICHD. N3menenune
YPOBHS  MOIIHOCTH  OCYIIECTBISUIOCH — IYTEM
HU3MCHCHUSA TOKa Ha MHUUICHD 3a CUCT PEryJIMPOBKU
TOKa Hakaja TepMoKaToaa. BemnuwmHa yckopsio-
Iero HalpsaKEHUA OocCTaBallaChb HEU3MEHHOH U
cocraBisuia —1,6 kB. Ilepexon Ha HOBBI YpOBEHb
MOIIIHOCTH MTPOM3BOJIUIICS TOJBKO MOCIIE TOT0, KaK
TEMIICpaTypa MHUIICHH BBIXOJWJIA Ha YCTOfI‘IPIBOC
miato. B pesympraTe  u3MepeHuidl  ObLIH
OlpeneNeHbl  JBe  00JacTH  CTaOMIIM3aluu
temrepatypsbl Ha ypoBHe 140°C u 210°C, xoTopbie
COOTBETCTBYIOT MAaKCHMyMaM CKOPOCTH BBIJeJIe-
HUSl BOJOpPOJA Ha TEPMOAECCOPOIMOHHBIX 3aBHCH-
MOCTSX. B IIPOBOAUBIINXCA OKCIICPUMECHTAX
3arpy3ka MeTaJUTOTHAPUAA COocTaBisna 22 T, a ero
BOJIOpoJ0eMKOCTh — 230 cM3/T mpH HOPMaITbHBIX
YCIIOBHUSIX.

BriBoabI

Ha ocHoBanuu OKCIICPUMCEHTAJIBHBIX JaHHBIX U
TEOPETUYECKUX PAacyeTOB OBLIO YCTAHOBJIEHO, YTO
JUIsL  CTAaOMIM3alUKM  TeMIIepaTypbl MHUIICHH Ha
yposHe 200°C KOJNMYECTBO METAIIOTHIPHIHOIO
nopomka cocrapnsier 1 r/x. [Ipomomkurens-
HOCTh paboThl TEIUIOBOrO KOHBEPTOpa JO 3Tamna
pereHepanuy 3aBUCUT OT YPOBHS OTBOJAMMOMU
MOIIHOCTH.
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