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1. TOM TAT MUC PiCH NOQI DUNG NGHIEN CUU

Dung cac m6 hinh hop kim h¢ Fe-B, Fe-P, Co-B, Co-P, Ni-B, Ni-P va céac oxide
Si0,, Al,O3, GeO, 16ng va vo dinh hinh chua tir 2000-3000 nguyén tir béng phuong
phap Dong luc hoc phén tr, cac mé hinh c6 cau triic phui hop véi thyc nghiém. Ching
t01 tién hanh nghién ciru ciu tric vi mo, khao sat anh huong cua ‘ham luong 4 kim 1én
cAu tric va tinh tir tinh cac hop kim vo dinh hinh; nghién ciru cAu tric vi mé cua cac
oxide long va vo dinh hinh, nghién ctru bién d6i cua cau tric trong qua trinh lam lanh
nhanh; nghién ctru hién tuong khuéch tan: xac 1ap su phu thudc vao nhiét do ciua hé sb
khuéch tan, tim nang lugng kich hoat cua hién tuong khuéch tan, khao sat hién tuong
khuéch tan di thuong khi ap sudt thay ddi; nghién ctru hién tuong di thuong vé mit
dong hoc: xac 1ap hé sb phi-Gauss, khao sat dong hoc va phan bd khong gian cua cac
nguyén tir cyc nhanh va cyc cham trong mo hinh, nghién ctru hién tuong két b6 cua
cac nguyén tir cuc cham va cuc nhanh cling nhu mdi lién hé giira ciu trac dia phuong
va dg linh dong cta cac nguyén tu; nghién ctru hién tugong chuyén pha ciu trac cia
oxide 16ng va vo dinh hinh duéi tac dung ctia ap suat cao.

2. KET QUA NGHIEN CUU, Y NGHIA KHOA HQC PA PAT PUQC
1.1. Két qua nghién ciu:

Pi cong bd 33 bai bao khoa hoc trong va ngoai nudc trong d6 ¢6 28 bai & nudc
ngoai tai hon 10 tap chi Vat 1y hang dau ciia My, Dtic, Phép, Anh ... Xuét ban 01 sach
chuyén khao tai VN va tham gia viét 02 sach chuyén khao xuat ban & My.

1.2. Y nghia khoa hoc da dat dwoc

— Nghién ctru chi tiét cAu trac vi mo cua cac hop kim v6 dinh hinh h¢ Fe-B,
Fe-P, Co-B, Co-P, Ni-B, Ni-P. Lan dau tién da nghién ctru anh hudéng ctia ham lugng
chat 4 kim 1én phan bo vacancy va tur tinh cua cac h¢ hgp kim vira néu.

—  Cac két qua mo phong di cho nhimg hiéu biét chi tiét vé cau trac vi md cua
cac hé oxide nhu SiO,, GeO, va Al,O; 1a cau triic dang mang tr dién v&i 4 nguyén tir
oxy bao quanh mdi nguyén tir Si, Ge hay Al. Theo két qua tinh téan, & ving nhiét do
khong cao thi sy phu thudc cua hé s6 khuéch tan vao nhiét do tuan theo dinh luat
Arrhenius va ¢ vung nhiét d0 cao hon thi tuan theo dinh luat dang ham mii, nhiét do
chuyén cua trang thai nay duoc xac dinh 13 khoang 3500 K cho GeO, va Al,Os. Bén
canh d6 hién tugng khuéch tan di thudong trong GeO, 1dng ciing vira duoc xac lap.
Hién tuong di thudng vé mit dong hoc cling duge xac 1ap cho ca ba hé oxide vira néu.
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Chung t6i xac 14p dugc hién twong chuyén pha ciu tric trong AlL,O; 1ong va vo dinh
hinh tir dang mang tr dién sang dang mang luc giac.
3. Y NGHIA THUC TIEN VA HIEU QUA UNG DUNG THUC TIEN

Cac hop kim vira néu la cac vat liéu tr co ban co nhiéujmg dung trong k¥ thuat
dién, dién tur. Cac oxide nhu SiO, va GeO; 1a cac chat ban dan quan trong. Bén canh
d6 Al,0; 1 16p mang bao vé kim loai khoi bi oxy hoa. Chinh vi vay ma két qua nghién
clru ciia dé tai vira c6 y nghia khoa hoc vira ¢6 ¥ nghia thuc tién.
4. KET QUA PAO TAO SAU PAI HOC

Thac st sé dabaovélaol dang hudng d?ll’l: khong

Tién si: s6 da bao v¢: khong dang hudéng dan: 01
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6. PANH GIA VA KIEN NGHI

—  Day la huéng nghién clru rat co trién vong va dugc dong nghiép trén thé gioi
danh gia cao. Tuy nhién, diéu kién 1am viéc cua toi hién tai 1a qua thiéu thon va thiéu
may tinh du manh dé tién hanh nhing nghién ctru phire tap hon. Vi vay, toi can su tro
gitip vé mit thiét bi tinh toan va phdi hop nghién ciru voi cac ddng nghiép.

— Nén don gian héa céc tha tuc nghiém thu dé tai sao cho don gidan ma hi¢u
qua. Vi du, néu dé tai khoa hoc ma da dang nhiéu bai bao & nudc ngoai rdi thi khong
can nghi¢m thu ma chi can ndp céc bai bao khoa hoc la du.

—  Nén lay tiéu chi 14 bai bao khoa hoc di dugc diang trong cac tap chi khoa hoc
quéc té lam don vi dé do hiéu qua hoat dong khoa hoc va dua ngay chi s6 impact
factor cua tap chi.

COMPUTER SIMULATION OF STRUCTURE AND PHYSICAL
PROPERTIES OF LIQUID AND AMORPHOUS MATERIALS

ABSTRACT

Models of liquid and amorphous materials containing 2000-3000 particles have
been constructed by molecular dynamics method (e.g. liquid and amorphous Fe-B, Fe-
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P, Co-B, Co-P, Ni-B, Ni-P alloys and Si0,, Al,0O3;, GeO,) and structure of models
agreed well with the experimental data. We have investigated microstructure,
composition dependence of microstructure and magnetic properties of amorphous
alloys. Concerning on the oxides we have studied microstructure, cooling/heating rate
effects, temperature dependence of diffusion constant, activation energy and
anomalous diffusion. Furthermore, dynamical heterogeneities, spatial correlations of
most mobile and immobile particles, cluster-size distribution of most mobile and
immobile particles and pressure-induced phase transition of the systems have been
studied and presented.
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