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JA®Y3IMHE HACUYEHHS KUCHEM I'A®HIIO 3 PI3HUM INIOBEPXHEBUM ILIAPOM

Jlis BUpOOHHMIITBA PETYNIOIOUUX CTPYIKHIB Ta 3aXMCHHUX €KpaHIB y AOEPHUX PEaKTOpaX BHKOPHCTOBYIOTH TadHil,
SKAH TICS Tapsyoro IUIACTUYHOTO JAeOpMyBaHHsS MiAnaroTh (iHIMHIA TepMooOpoOui. Y poOoTi HaBeneHO
eKCIIepPUMEHTAIIbHI Pe3yJIbTaTH BIUIMBY CTaHy IIOBEPXHEBOTO IIapy Ha qudy3iiiHe HACHUYEHHS radHil0 13 KHICHEBMiICHOTO
ra3oBOI0 cepeIoBUINa. PO3risiHyTO 1Ba BUNAAKK CTaHy IIOBEPXHEBOTO IIAPY: y CTaHi TOCTaYaHHs 3 TOBEPXHEBUM IIapOM
TTCIISt TapsTY0TO IIACTHYHOTO JedopMyBaHHS Ta 3 BHAajdeHuMH 50 MKM moBepxHeBoro mapy. [TokazaHo BiaMiHHOCTI
pO3MOITy TBEPAOCTI y INpPUNOBEpXHEBOMY Imapi 3paskiB raduiro ['@E-1 micins TepMooOpoOKH y KHCHEBMiCHOMY
ra30BOMY CEpelOBHINI. 30KpeMa, BUSBICHO, IO HA 3pa3Kax i3 MOBEPXHEBHM IIAPOM IICIS Tapsdoro IUIaCTUYHOTO
nehopMyBaHHS TepMOOOPOOKa Y KHCHEBMICHOMY Ta30BOMY CEpEIOBHINI NMPH3BOIUTH IO 3POCTaHHS TBEPIOCTI Y
MIPUITIOBEPXHEBOMY IIapi, BiIHOCHO MOBEPXHi: TOOTO TBEPHICTH MO TIUOWHHU 5 ... 7 MKM 30iIBIIy€THCS, a IMOTIM
MTOCTYTIOBO 3MEHIITY€THCS IO 3HAUeHb TBepIoCTi MaTpuii. [lokazaHo, 110 BTOMHA JOBTOBIYHICTh TOHKOJIMUCTOBUX 3pa3KiB
radprito [®E-1 TepmooOpobiaeHNX y KHCHEBMICHOMY T'a30BOMY CEPENOBHIN Oe3 3HATTS MOBEPXHEBOTO MIApy ITiCIA
raps9oro npokaryBanHs — 150 THC. UKITIB, a 31 3HATAM IMOBEPXHEBUM IIIapOM CTaHOBUTH 990 THC. IUKIIIB.
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OXYGEN DIFFUSION SATURATION OF HAFNIUM
WITH THE DIFFERENT SURFACE LAYER!

Hafnium is used for the production of control rods and protective screens in nuclear reactors after its hot plastic
deformation and final thermochemical treatment. This research presents the experimental results of the influence of the
surface layer state on the oxygen diffusion saturation of hafnium during thermochemical treatment in an oxygen-
containing gas medium. Two cases of the surface layer state were considered: in the initial (delivery) state and after
grinding, where 50 pm of the surface layer was removed. Differences between the hardness distributions in the near-
surface layer of HFE-1 hafnium after thermochemical treatment in an oxygen-containing gas medium were shown. It was
found that thermochemical treatment of hafnium with a surface layer in its initial state leads to an increase of hardness in
the near-surface layer compared to the surface: i.e., the near-surface layer hardness increases to a depth of 5 ... 7 um, and
then gradually decreases to the matrix (core) hardness. It was determined that the fatigue life of hafnium after
thermochemical treatment depends on the surface layer state. A 6.5 times higher fatigue life after thermochemical
treatment of hafnium samples was fixed with a grinded surface compared to hafnium samples without grinding.

Keywords: hafnium, thermochemical treatment, oxygen, near-surface layer, hardness, fatigue life.
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