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Tema gucepranii:
1. BB 106aBOK TigpuaoyTBOPYIOUMX €JIEMEHTIB Ha PO30/isa GOpPM iCHYBaHHS BOJHIO B TBEPMX CI1JIaBax Ha

OCHOBI 3aJi3a

2. Influence of additives of hydrogenerating elements on distribution of forms of existence of hydrogen in hard
alloys on the basis of iron

Pedepar:

1. HaykoBO 06IPYHTOBAHO Ta PO3pO0JIEHO METOM, BU3HAYEHHS BOLHIO Y (ps1tocax i MeTasax i3 BUKOPUCTAHHSIM a30Ty
SK HECY4Oro rasy i KaTapoMeTpY [J1s1 AETEKTYBaHHS i peecTpallii KiIbKOCTeN BOLHIO, 110 BUALIAIOTLCS i3 3pas3KiB.
BuBdeHO ¢popmu iCHYBaHHS BOJHIO B MeTaslax rPymnu 3ajisa. [lokazaHo, 110 BOJIEHb 3HaXOAUTLCS B HbOMY Y BUTJISIIIB
TpbOX OPM: OJTHOATOMHOTO KaTioHy H(+ (B pi3Hiil Mipi mpoTOHI30BaHOrO, KOJH (<1, ajle He OJJHAaKOBa 11 Pi3HUX
CTPYKTYPHUX IO3ULIi} KaTioHa), MOJIEKyJISIpHOrO KaTtioHa (H2+) i monekynsipHoro sogHio (H2). 3a nonomorozo
PO3p0o6JIeHOI OpUTiHaTIbHOI METOMKY KiJIbKiCHOI OLIiHKY 3 ypaxyBaHHSM OPM iCHyBaHHS BOJHIO B MeTajax
NI0Ka3aHoO, 10 (JIOKEHOYYTIMBICTh (CXUJIBHICTh O YTBOPEHHS BOJHEBUX TPilllVH) KOHCTPYKLiMHUX JIETOBAHUX
cTajiel 3aJ1eXKaTh Bifl Crloco0y BUIIIABKY, CKJany GJIocy, CKIaAy METaly i KOHIEeHTpalii rigpuaoyTBOPyIoYnX
eJleMeHTiB. Y BUPOOHMYMX YMOBax JNOCJIiIKeHO BIUIMB CTYIIEHs BiZHOBHOI AecTexiomeTpusalii (JiiociB 3 BBeieHHIM

y HUX Pi3HUX KiJIbKOCTE! ayloMiHiI0 yu 11epiio Ha QJIOKEHOYYTIMBICTD CTaJli MAapKHY, 10 II€PEIIaBIsIeTbCsl.



BusiBsieHO L1 32JI€KHICTD MA€ SIBHO BUPQKEHI MiHIMYMU, TIOJIOKEHHS SIKMX 3B'SI3aHE SIK 31 CKJIaZIOM METaJly, 1o
IeperIaBiseThCs, TaK i 31 CKIaloM BUKOPHCTOBYBaHOro (iocy. 3a ONoMOrow 6e3po3MipHux rnapameTpis QH i
Q(H (moka3HUKa i NpUBeIEHOro I0Ka3HMWKa HaBOJEHEHOCTi MeTaly, 110 NeperJIaBIseThCsl) IOKa3aHo, 110 piBeHb
BOJHIO B METaJli 3aJI€XKUTh Bif, 00PaHOro CKIany (JII0Cy, MapKU CTajli, 0 NeperIaBseThCs, i KOHLEHTpalLii
TriipuI0yTBOPYIOUMX €JeMeHTiB. Ha 0CHOBI po3p06J1eHOro MeXaHi3My BILIMBY JOOABOK CIIOJIYK TiIpUI0yTBOPYIOUNX
€JIEMEHTIB, 5IKi BBOASTHCS 10 (JItoCy, I0Ka3aHo, 10 AOJAaTKOBA AecTexioMeTpusalist ¢pJirocoBoi BAaHHU B ITpolieci

IIEpeEIiaBy 3a6esneqye 3HAa4YHE Hi,HBI/IIU,eHHH BOJIHE3aXUCHUX BJIACTUBOCTEN Cl)JIIOCY.

2. The method of determination of hydrogen in gumboils and metals with the use of nitrogen as bearing gas and
with the use of catarometer for detection and registration of amounts of hydrogen, which are selected from
standards, is scientifically grounded and developed. The forms of existence of hydrogen in the metals of group of
iron are studied. It is shown that hydrogen is in it in three forms: monoatomic cation H(+ (in a different measure of
protoned up, if (<1, but not identical for different structural positions of cation), molecular cation (H2+) and
molecular hydrogen (H2). By the developed original method of quantitative estimation taking into account the
forms of existence of hydrogen in metals is shown on a parameter, that flake sensitivity (propensity to formation of
hydrogen cracks) construction alloyed steel depends on the method of melting, composition of gumboil,
composition of metal and concentration of hydrogenerating elements. In production terms, influencing of degree
of renewing is explored the destoichiometration of gumboils with introduction in them different amounts of
aluminium or cerium on flake sensitivity of steel brands which are re- melted. The exposed dependence has the
expressed minimum by obvious appearance, position of which is linked as with composition of metal, which is re-
melted, so with composition of the used gumboil. By the dimensionless parameter Qu and Q° H (index and resulted
cost index of metal which is re-melted) it is shown that the level of hydrogen in metal depends on selected
composition of gumboil, steel brand, that is re-melted, and concentration of hydrogenerating elements. On the
basis of the developed mechanism of influencing of additives of connections of hydrogenerating elements which
are given to the gumboil, it is shown that additional destoichiometration gumboil bath in the process of remelting
provides the considerable increase of hydrodefensive properties of gumboil.
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