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INVTIACTUYECKOE JE®OPMHUPOBAHUE
CTEPXHA INOITIOINAIOIIETI'O 3JIEMEHTA
C PACITYXAIOIIIUM ITOPOHIKOBbBIM
CEPJEYHUKOM

B cucmemax ynpasnenus u 3auumol 10epHbIX PeaKmopos npume-
HAIOMCSL CIMEPIHCHU NO2TLOWAIOUUX INEMEHMO8 C PACHYXAIOWUM
noo Oeticmeuem HelumpoHHO20 ODIYYeHUsi NOPOUIKOBbIM cepoet-
HUKOM, 3AKTIOYEHHbIM 68 CMATbHYI0 000104KY. Pazpabomana ma-
MeMamuy4eckas Mooeib NOPOUKOBO20 CHCUMAEMO20 Mamepua-
Ja OISl ONUCAHUSL NIACMUYECK020 NnosedeHuss cepoeunuxa. Mo-
Oelb onucvisaem HEHOMEeHON02UYEeCKUe MEeXAHUMbl Niacmuye-
CKO20 YNIOMHEHUs. NpU 2UOPOCHAMUYECKOM COHCAMUY U NIACmu-
YecKko20 meyenus npu coguee. Yniomuenue oKazvieaem ynpous-
1owee deticmsue Ha niacmudeckul cosue. Paccmompen pso npu-
Mepos niacmuieckozo Hazpyicenus. C noMOwbIo nPeonroNCeHHOU
MoOenu UCCied08aHo NAACmMUYecKoe 0ehopmMuposane CmepiiCcHs.
noanowaoue2o nemMeHma ¢ 000J04KOU U3 KOPPO3IUOHHO-CHOUKOU
cmanu, codepacaujeli nopowox kapouoa bopa. Pacnyxanue cep-
OEUHUKA CONPOBOANCOAENCSL €20 YNIOMHEHUeM U NPUBOOUM K pa-
ouanvHomMy pacuupenuto obonouxu. IIpedcmasnenvt pesynivma-
Mbl YUCTEHHBIX PAcyemog Ol 000UX INeMEeHmMO8 KOHCMPYKYUu
CMEPIICHSA, NOTYYEHHbIe MeMOOOM KOHEUHbIX DNEeMEHMO8.

Plastic deformation of the neutron adsorbing rod containing a
swelling powder core / D.A. Alexandrov, V.I. Solonin, V.M. Chernyshev

The neutron adsorbing rods consist of stainless steel shell containing
powder swelling core. They are used in a reactor control and protection
system. A mathematical model of the powder compressible material
is developed for application in an inelastic behavior modeling of the
irradiation swelling powder core. The model represents the phenomenologi-
cal mechanisms of plastic compressibility due to hydrostatic stress loading
and plastic shear deformation. The volume plastic compression results
in hardening related to plastic shear strain. Some examples of plastic
loading are considered. Plastic deforming of stainless steel cylindrical shell
containing boron carbide powder core is investigated using the proposed
model. When compressing the swelling powder core, the shell plastic radial
expansion occurs. The results of plastic deforming numerical simulation
by means of finite element method are presented for both rod structure
components. Figs.8. Refs.10.
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