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11. TOm tat cac ket qua mai cta ludn an:

+ Trén co sé két hop md hinh Debye phi diéu hoa v6i dinh luat néng chay Lindemann
va dé xuét cua Burakovsky vé su phu thudc thé tich ctia hé sb Griineisen, luan an nghién ctru
anh huong cua ap suét dén céc dai lugng nhiét dong cua kim loai st va hop kim cua sit, cu thé
la:

Xay dung duoc biéu thirc giai tich tudng minh phu thudc vao thé tich (ap suét) cia tan
s6 Debye, nhiét d6 Debye, d6 dich chuyén twong ddi binh phuong trung binh hay hé sé Debye-
Waller (DWF) va nhiét d6 nong chay cia sat. Két qua tinh s6 cho thay khi 4p suét ting s& dan
dén su tdng nhanh ctua tan s Debye, nhi¢t d§ Debye va nhiét dd nong chay, va sy gidm nhanh
cua ham DWF.

Thiét 1ap dugc biéu thirc giai tich twong minh phy thudc ap suit va nong do pha tap cia
d6 dich chuyén binh phuong trung binh (MSD) va DWF cua cac hop kim sat. Két qua tinh s6
cho hop kim ciu trac B2 Fe-Si cho thdy khi 4p suét ting thi tin s6 Debye ting nhanh va DWF
giam manh. Khi khao sat anh hudng ctia nong d6 Cr dén tinh chét nhiét dong ctia hop kim Fe-
Cr, ching t61 da chi ra réng, nhiét d§0 Debye cua hop kim Fe-Cr ting dan trong khi MSD lai
giam dan khi nong do Cr ting. Cac két qua tinh toan ciia chung t6i da duoc so sanh voi cac dir
lidu thyc nghiém thu thap dugc va cho thay su phu hop tot.

+ Duya trén két qua nghién ctru su phu thudc ap suét cua nhiét do Debye, chung t61 dé
xudt mot cach thic tiép can 1y thuyét cho phép xac dinh anh huong ciia ap suat dén dién tro
suat ctiia kim loai sdt va cac hop kim. Két qua tinh toan sb chi ra ring dién tro suét cua sit va
cac hop kim sit (Fe-Ni, Fe-Si) giam nhanh theo 4p suit va tién dén gid tri bio hoa & ap sudt va
nhiét do cao.

12. Kha ning tmg dung thuc tién:
+ Cac két qua tinh s6 thu duoc phi hop tot v6i thue nghiém cho thay rang cach tiép can

1y thuyét ma ludn an xay dung c6 thé duge sir dung dé tién doan céc tinh chat nhiét dong ciing
nhu din dién cua sit va cac hop kim sit dudi anh hudng cta ap suit.



+ Cac tinh chat nhiét dong cia sit va cac hop kim sit & 4p suat cao la théng tin quan
trong cho cac nghién ctru vé Trai Pat va cac hanh tinh.

13. Cac hudng nghién ctru tiép theo:

+ M6 rong két qua nghién ctru cho cac hop kim sit ba thanh phan ciing nhu cac loai vat
lidu khac & ap suét cao nhu Pt, MgO.

+ Nghién ctru d6 dan nhiét cta sét, cac hop kim sdt va cac vat lidu & ap sut cao.
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11. Summary of the new findings of the thesis

+ On the basis of combining the anharmonic Debye model with Lindemann's melting
law and Burakovsky's proposal of volume-dependent Griineisen parameter, the author has
studied the pressure effects on thermodynamic quantities of iron metals and its alloys.
Particularly,

The volume (pressure)-dependent analytical expressions of the Debye frequency, the
Debye temperature, the mean-square relative displacement corresponding to the Debye-Waller
factor (DWF) and the melting temperature of iron have been established. The numerical results
show that the increase of pressure leads to the rapid increase of Debye frequency, Debye
temperature and melting temperature, and the rapid decrease of the DWF function.

The pressure-dependent analytical expressions of mean-square displacement (MSD) and
DWEF of iron alloys with different doping concentrations and at different pressures have been
obtained. The numerical results for the B2-type Fe-Si alloy show that when the pressure is
increased, the Debye frequency rises rapidly and the DWF decreases sharply. When
considering the effect of Cr concentration on the thermodynamic properties of FeCr alloy, we
pointed out that the Debye temperature of Fe-Cr alloy gradually increases and the MSD
decreases progressively with the increasing of Cr concentration. Our calculation results are
compared with the collected experimental data and show the good agreement.

+ Based on the results of obtained pressure-dependent Debye temperature, we proposed
a theoretical approach that allows us to determine the influence of pressure on the electrical
resistivity of iron metal and its alloys. Numerical calculation results show that the electrical
resistivities of iron and its alloys (Fe-Ni, Fe-Si) decrease rapidly with pressure and approach to
the saturation values at high pressure and temperature.

12. Practical applicability, if any:



+ The obtained numerical results are in good agreement with the experiments showing
that the developed theory in the thesis can be used to predict the thermodynamic and electrical
resistivity properties of iron and its alloys under the effect of pressure.

+ Thermodynamic properties of iron and its alloys under high pressure are of important
information for the investigation of the Earth and planets.

13. Further research directions, if any
+ Derived results are going to be expanded for ternary iron-based alloys as well as other
materials such as Pt, MgO.

+ Investigation of thermal conductivities of iron, iron alloys and other materials at high
pressure.
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