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NGHIEN CUU SU KHUECH TAN CUA NGUYEN TU XEN KE
TRONG HQP KIM XEN KE AuSi VOl CAU TRUC LAP PHUONG TAM DIEN
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Tom tat. Bai bo rit ra biéu thic giai tich cua hé sb khuéch tan cua nguyén tir xen ké phu
thugc vao do bién dang va ap suat dbi voi hop kim xen k& AB véi cau tric lap phuong tim
dién (LPTD) bang phwong phap théng ké mémen trén co so két qua nghién ciu trude day
dbi vai kim loai va chét ban dan. Két qua Ii thuyét dwoc ap dung cho hop kim AuSi. Cac
két qua tinh sé caa ching tdi nghiém ding dinh luat Arrhenius

Tir khoa: hop kim xen k&, hé sé khuéch tan, do bién dang, ap suét, AuSi, dinh luat
Arrhenius, phuong phéap thong ké moémen.

1. Mé dau

Khi bién dang, hinh dang va kich thudc cua vt liéu bi bién ddi va didu d6 dan dén sy thay
d6i ctia hang sb mang Va cac tinh chat vat Ii ciia cia hé nhu tinh chét nhiét, tinh chét dién, tinh
chit tir,... Pac biét 1 sy bién dang cia mot vat anh hudng manh dén hién tugng khuéch tan.
Gan déy, Vén dé nay thu hit sy quan tim ctia nhiéu nha khoa hoc [1-3]. Tuy nhién, hau nhu céc
cong trinh nghién ctru tap trung VA0 CAC chat ban dan.

C6 nhiéu phuong phap li thuyét trong nghién ciru khuéch tan cta tinh thé nhu I thuyét
thong ké co dién (mo hinh Einstein), Ii thuyét tc do phan tmg [4], i thuyét dong luc hoc [5, 6].
Nhin chung, céc phuong phap Ii thuyét nay déu c6 han ché nhu khong xac dinh dwoc biéu thirc
giai tich cta nang lugng kich hoat va thira s truéc ham mii trong hé sé khuéch tan ma thuong
phai xac dinh dudi dang cac cong thirc ban kinh nghiém hodc chira cac thong s6 chua biét.
Hon nira, dong gop cia hiéu Gmg phi didu hoa trong dao dong mang bi bo qua. Vé thuc nghiém,
mic di c6 nhiéu phuong phap nghién ctru khuéch tan nhu phuong phap cong hudng tir, phuong
phap phan tir danh déu, phuong phap tan xa notron nhiét,.. . nhung cac két qua do duoc bang
cac phuong phap khéac nhau co6 su sai léch kha lon [7]. Nham khic phuc nhitng han ché trén
trong bai bao nay, chung toi da dp dung ctia phuong phap thong ké momen [7] vao nghién ctu
qué trinh khuéch tan cua cac hop kim xen k& nhi nguyén khi ké dén higu ing phi diéu hoa cia
dao dong mang [8-11].

Viéc nghién ciru anh hudng ctia ing suét 1én hién twong khuéch tan giup chung ta hiéu sau
sac hon vé co ché khuéch tan ciia nguyén tir [1]. Ung suat & ddy bao gom tng sut thuy tinh
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hay con goi la ap suat va ing suat khong thuy tinh hay con goi 1a ing suét. Anh huong
clia Ung sudt va ap sudt 1én hé s khuéch tan cua kim loai va ban dan nguyén té da duoc
xem xét trong [12, 13]. Trong bai b4o nay, ching tdi phat trién y tuong trong [12, 13] dé
rut ra sy phu thudc cua hé s6 khuéch tan vao do bién dang va ap suat dbi vai hop kim
xen k& nhi nguyén véi ciu trac LPTD bang cach ap dung phuong phép thong ké momen.
Két qua i thuyét duoc ap dung tinh sé cho hop kim AuSi.

2. No¢i dung nghién cau
2.1. Két qua Ii thuyét

C6 hai co ché khuéch tan chinh Ia co ché xen k& va co ché niit khuyét. Trong hop kim xen
k&, co ché nut khuyét 1a co ché khuéch tan c6 wu thé hon. Tur diéu kién cuc tiéu cua thé nhiét
dong Gibbs trong hop kim xen k& AB c6 nit khuyét v6i ciu trac LPTD c6 thé suy ra nong do
nat khuyét can bang nhu sau [8-11]

f f
AB — exp _ gv (AB) — n\:—\ exp _ CBgv (B) ’
Kgo T Kgo T

" :exp(_cAgJ (A)+c,9/ (A)+c, 0/ (Az)}

I(BoT (1)
trong d6 Kg, 12 hing s6 Boltzmann, A 1a nguyén ti kim loai chinh A trong kim loai tinh khiét c6
c6 cau tric LPTD, Ay 1a nguyén tir kim loai chinh A ¢ cac tam dién cua 6 mang lap phuong,
A la nguyén tir kim loai chinh A & cac dinh caa 6 mang lap phuong, B 1a nguyén tir xen ké ¢
tam khoi ctia 6 mang Iap phuong, C, =1-15C, 1a nong do nguyén tr A, ¢, =6c, la nong do
nguyén tir As, ¢, =8¢, la ndng do nguyén tir A, va C, Ia ndng do nguyén tir B va g, (X)Ia

sy thay doi thé nhi¢t dong Gibbs ctia mt nguyén tir X (X = A, A1, Az, B) d¢ tao thanh mot
nut khuyét

gy (X) =—Ugy + Ay +PAV,. 2

O day, Al,//;)< 1a sy thay d6i nang luong tu do Helmholtz ciia mot nguyén tir X khi né dich
chuyén khoi nit mang dé tao thanh mot nat khuyét, u; « lanang luong lién két ciia mot nguyén
tu X trong hé, AVx la thé tich kich hoat img v6i nguyén tir X (su thay dbi thé tich cua mang tinh
thé khi tao ra mot nat khuyet).

Néu gia thiét sau khi dich chuyén sang vi tri mdi, nguyén tir tinh thé X c6 gia tri ning
luong tu do Helmholtz la 1//;(0 =B, l//i v6i By 1a mot hé s ti 16 dugc coi nhu mot hing sé thi ta
c6 thé viét biéu thirc cia Ay, nhu sau [8-11]

0 10 0 0
Apy =Wy =Wy :(Bx _1)Wx- ©)

Ning lugng tu do Helmholtz ctia hgp kim xen k& AB |i tuong véi ciu triic LPTD tng véi

mot nguyén tir c6 dang [8-11]

Was = Cal/a +Col/g + CAJ///S1 + CAQ‘///(; ~TSke., (4)
trong d6 w2 (X = A, Ay, A, B) 14 nang lugng tu do ciia mot nguyén tir X va cd dang
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0 6 2 2)ix Yy
Wy =Ugx +Wox +3N | 7oxYx =2 | 1+ —- | |+
Ky 3 2

20° | 4 Y Y
+k_“{§ 72X, (1+ ?Xj—z(yfx + 2V 14 Y ox )(1+ ?Xj(1+YX )}},YX = X, coth X, , (5)
X

Wox =3NO| x, +In(1-e )|, X =A A, A, B. (6)
Trong phép gan dung diéu hoa,
Wy = Uy, +36?[xX +In(1-e% )} @

Uy :% la nang luong lién ket cua mot nguyén tor X, N la so nguyén tir caa hgp kim,

N, +Ng)! .
0 =kgT,Sss =kg, In % |2 entropi cau hinh caa hop kim AB.
A*"'B-

Do thé nhiét dong Gibbs G = H —TS, trong d6 H la entanpi nén
gy (X)=h/(X)=Ts, (X), )
trong d6 h' (X)va s/ (X) tuong ung la entanpi va entropi tng véi mot nguyén tir X dé tao
thanh mot nat khuyét.
Néu co ché khuéch tan 1a do su trao ddi vi tri gilta nguyén tir & nit mang véi nat khuyét &

nat bén canh thi hé s6 khuéch tan ctia nguyén tir xen k& B trong hop kim xen k& AB ¢6 cau tric
LPTD c6 dang [8-11]

D = grnv r;|_21 (9)
trong do g=n, f, f 1a thira sO tuong quan va n la sO nguyén tir trén qua cau phdi vi thir nhét,
I 14 tAn s6 budc nhay va I, 1a d6 dai budc nhdy higu dung ddi voi nguyén tir xen k& B. f = 1 khi
tat ca cac nguyén tir bao quanh mét nut khuyét co cing budce nhay hiéu dung. Vi nguyén tir &

gan nut khuyét khi nhay vao vi tri ciia ntit khuyét c6 xac suét 16n hon so véi cic nguyén tir & xa
nut khuyét nén khi do f < 1. Mot cach gan dung,

2
f z[l—ij zl—g, (10)
n

Déi v6i nguyén tir xen k& B trong hop kim xen k& AB ¢6 cAu tric LPTD, n, =12, f=0,83.

Thira sé twong quan phu thudc vao dic tinh hinh hoc cia mang va khong phu thudc vao nhiét
d6. Sy phu thugc nhiét do ciia thira sé tuong quan lién quan anh huéng ctia nut khuyét kép vao
su khuéch tan & nhiét do cao.

Tan s6 budc nhay ctia nguyén tir xen k& B trong hop kim xen k& AB c6 ciu traic LPTD

dugc xac dinh béi
Ap®
I = 2 exp [L ’ (1 1)
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trong d6 w1a tan s dao dong cua nguyen to B. Ay/B(l) 1a su thay doi niang luong tu do

Helmholtz ctia nguyén tir B ndm trén qua cau phdi vi thtr nhat c6 tam 1a nat khuyét khi dich
chuyén vao vi tri ciia ntit khuyét va duoc viét dudi dang

Ay = (By —1)w,", (12)
trong d6 B 1a hang s6 giéng nhu By trong cong thirc (4).

C6 thé viét lai hé s khuéch tan cua nguyén tir xen k& B trong hop kim xen k& AB c6 cau
trdc LPTD duéi dang

0(1)
D=D, exp(hvk%j, (13)
Bo
2 f
D, fz_wp[ = ] an
Bo

Nang luong kich hoat nguyén tr xen k& B gdém entanpi tao thanh nat khuyét va entanpi
dich chuyén niit khuyét

Q=h'+h], (15)

trong d6 h;' 1a entanpi dich chuyén nut khuyét va duoc xac dinh boi
' = g7 +Ts) =—Apg®. (16)

Tir cac két qua trén day suy ra
Q=—Uy +Ayp —Awd® +Ts, + PAV, (17)
va
D =D, exp Q| (18)
Ko T

Su phu thudc nhiét d6 va ap suét cua nang lugng kich hoat va hé b khuéch tan cua tinh thé
¢6 thé duoc xac dinh mot cach gan dung boi

Q(P,T) ~Q(0,T) +PAV, +Ts,, (19)
Q(0,T) =—Ups (0,T) +Awg (0,T) - Awa™ (0,T) (20)
va
D(P,T)~ DO(P,T)exp[—%}, (21)
n for, s/ PAV
D,(P,T) _Texp[kmjexp[ T j (22)
Tai P=0,
D(0,T) = D, (O,T)exp{— Q(O’T)}, (23)
Kg, T
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2 f
D,(0,T) = nlfzj:rl exp(ljv ] (24)
Bo

Entropi tao niit khuyét SVf c6 thé duge xac dinh trong phép gan dung hai qua cau phdi vi

dau tién voi tam 1a nat khuyét véi s6 nguyén tirla n, va n, boi [13].

0
g (B)+ o0 - (B, -1 L

* 0
Pos — (B, -1 Lo - T gl (B) ke, IN(N +)
, = e . (25)
n +n,
Cac hang s Bs va B dugc xéc dinh bai [15]
B ~1+ﬁ (26)
B~ 0!
43
Uy — Ao
B ~1+-2 Ve (27)
2y

Anh hudng cta tng suat 1én su khuéch tan thé hién qua ham cong chéng lai truong ng
suat trong khi hinh thanh nit khuyét. Du6i tac dung cua ung suat kéo Iudng truc, nong do nut
khuyét can bang trong tinh thé c6 dang [1]

n,(o)=n,(0) exp[ EVTr ] ! (28)

Bo

trong d6 V" 1a thé tich hdi phuc mang. D6 1a sy thay doi thé tich mang khi mét nat khuyét hinh
thanh va dich chuyén dén bé mat mau. o 1a ing sudt va n, (0)1a ndng do nat khuyét can bang
ctia tinh thé khong chiu tac dung ctia ing suat va c6 dang (1).

Mdi quan hé¢ giita cac hé s6 khuéch tan D( o), D(0), nhiét do T, ing suat ludng truc o theo
phuong vudng goc véi bé mit tu do, thé tich hoi phuc V' va thé tich dich chuyén nat khuyét
V ™ (su thay doi thé tich mang khi nut khuyét dich chuyén téi vi tri 6n dinh méi) duge cho bai [1].

o(Vi+v™)
D(oc)=D(0)exp| ————= |, (29)
Kgo T

trong d6 D(0) 1a hé sb khuéch tan cua tinh thé khi chua chiu tac dung ciia ing sudt va co dang
(23)

D0)=D(0,T) = DO(O,T)eXp[—%}
Do do,

(30)

D(c) = Dy (o) exp{—w]

Ko T
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a(Vf+vm)

D,(c)=D,(0,T)exp T
Bo

(31)

béi voi lgim loai va hop kim, sy phu thudc cﬁa} hé sé khuéch tan vao ung suét 1a do su phu
thugc Gmg suat cua hé s6 trudec ham mi trong hé s6 khuéch tan va nang luong kich hoat khong
phu thudc vao (g suat. Két qua nay phu hop véi nghién ctru ctia Johansson va Toxvaerd [14].

C6 thé tinh cac thé tich V" va V "bang phuong phap tinh hoc phan tir hoic mé phong
dong Iuc hoc [1]. Theo cac két qua li thuyét va thuc nghiém, V™ rat nho so véi V" va thé tich
nguyén tir [1] va do do, ta thuong bo qua V™ trong tinh toan. Ta c6 thé tinh V" tir diéu kién
cuc tiéu cua ning luong tu do Helmholtz 1//23 cta hop kim Ili tuong va nang luong tu do

Helmholtz t///'f\tB ctia hop kim c6 khuyét tat, nghia 1a tir cc diéu kién

oy? owk
e e
aAB PT aAB PT

T d6, ta xac dinh dugc cac khoang lan can gan nhat trung binh giita hai nguyén tir aj, va
aX, trong hop kim I tuéng va hop kim c6 khuyét tat [14]. Khi d6 déi véi hop kim c6 cau trac
LPTD,

r
\ :7 Apg —Apg

D4i vé6i hop kim xen k& AB c6 céu trac LPTD, w3, c6 dang (4) va w i, c6 dang sau [15]

(33)

\/E( kt3 Its)_

vis =[1-nn +n, (B, 1) Jcw, +nncw +[1-nn +n, (By —1) Jcayws +nnCey +
+[1— n,n, +n, (BA1 —1)} CoWa +NNC, YY) +[1— n,n, +n, (BA2 —1)} CoWa, +NIC WL —
(NA+Ng )t k| (No+Ng+n)!

NN T " N, !N, In!
trong 46 N,, Ng,n tuong Gng 14 s6 nguyén tir A, s6 nguyén tir B va sb nat khuyét trong hop kim.
M&i quan hé giira ing suat o va do bién dang & dugc md ta bai [13]

o =0,e", (35)

-T (Sf\; + SZB)’ Sae =Kg, In ’ (34)

trong d6 o, va o 14 cac hang s vat liéu. Do do, ta c6 thé viét lai (29) thanh
o,e” (V ' +Vm)
Ko T

D(c) =D(0)exp : (36)
trong d6 D(0) 1a h¢ s6 khuéch tan ciia tinh thé khong bi bién dang & nhiét 6 T. Vi o,va o 1a

céc hang sb riéng cho ting vat ligu nén (36) xac dinh sy phu thuc cua hé sd khuéch tan vao do
bién dang va nhiét d6. Ta co thé viét [13]

D(e)=D,(g)exp {—

Q(O,T)} an

Ko T
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o (VI +V")

D,(¢) =D,(0,T)exp T
Bo

(38)

Bay gio ta xét anh hudng cua ap suit 1én hé sb khuéch tan. Su phu thudc cia hé s6 khuéch
tan D vao 4p sudt P thong qua sb hang PAV. AV 1a thé tich kich hoat tao nut khuyét
(AV =V’ ).Ta s& rut ra s phy thudc noi trén théng qua thé tich kich hoat V2. V2 =V ' 4V "
trong d6 V™ 1a thé tich kich hoat dich chuyén niit khuyét. V ®1a sy khac nhau giita thé tich tinh
the & trang thai c6 nguyén tir khuéch tan va the tich tinh thé & trang thai khong c6 nguyén tu

khuéch tan. Vi V = (Z—S) néntr G=H —TS, (14), (15) va (18) suy ra
T

(mnDJ __ v [om(er)
P )T kT oP

.

S6 hang tht hai ¢ vé phai thuong nho hon nhiu so véi s6 hang thir nhit nén co thé bo qua.
Do d6, anh hudng cia ap suat 1én hé so khuéch tan dugc xac dinh thong qua thé tich kich hoat
V2 ciia tinh thé nhu sau:

oD(P)
-k, T ——2~=V?2, 39
B0l o (39)
Két qua nay trung két qua cta [1]. Nhu vay, V? ¢ dang [16]
V3=Vi4V™ =v+V 4V (40)

v=V " —V"1a sy chénh léch giira thé tich kich hoat tao niit khuyét va thé tich hdi phuc mang.
Nong d6 nut khuyét can bang n,(P) trong tinh thé chiu tic dung ciia ap sut thiy tinh P c6
thé viét dudi dang

K, T

PV?
n,(P) =n, (0)exp {— ] : (41)
Bo
trong d6 N, (0)1a ndng do nut khuyét can bang trong tinh thé & &p suit khong.

Trong hién tuong khuéqh tan, d6 linh dong cua nit }(huyét dong vai tro quan trong va co
anh huong tryc ti€p dén hé s6 khuéch tan ctia nguyén tu. O day, ap suat thuy tinh la dang hudng
nén d¢ linh dong cua nut khuyet trong mau 1a nhu nhau theo moi phuong. Do d6, hé s6 khuéch
tan theo bat ky huéng nao cia mau déu c6 dang

D(P) =D(0) exp[— ::V_: j (42)

Bo
O day, D(0) 1a hé s khuéch tan trong tinh thé tai 4p sut khong va c6 dang (23). Tir (23) va
(42) suy ra [13]

(43)

D(P) = DO(P)exp{— Qk(O’TT )},

Bo
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pPv?
DO(P):DO(O,T)exp(—k Tj' (44)

Bo
2.2. Két qua tinh s6 déi véi AuSi

Déi véi cac tuong tac Au-Au va Si-Si, ching t6i sir dung thé Mie-Lennard-Jones nhu sau [17]:

o(r) = D {m(r—ojn —n(r—o]m} (45)
n—-m r r

trong d6 cac théng s thé m,n, D, I, duoc cho trong Bang 1.

Bang 1. Cac thong sé thé m,n, D, 1, déi véi cdic twong tic Au-Au va Si-Si

Twong tac m n D/ks(K) ro(101°m)
Au-Au [18] 1,96 15,56 7411,5 2,8751
Si-Si [17] 6 12 32701,7 2,295

Tuong tac Au-Si trong hop kim duoc tinh gan ding boi [19]

1
Dau-si =/ Dau-nuDsi-si» loau-si = E(rOAu—Au + Tosisi ) (46)

Ching t6i tim mausi V& Nausi bang cach 1am khép céc két qua li thuyét voi sb liu thuc
nghiém cua médun Young modulus caa AuSiz, tai nhiét d6 phong. Cac tinh sé dbi véi cac dai
luong khuéch tan theo nhiét do, ap suat, ndng do nguyén tir xen k& ciia hop kim AuSi theo cong
thue (19) trong [17] ddi voi ning luong kich hoat E; céc cong thic (17) - (20), (22), (24) trong [17]
dbi véi hé sb trude ham mil Do; cac cong thic (16), (21) trong [17] ddi véi hé s6 khuéch tan D.
Tinh khoang 1an can gan nhat d6i véi nguyén tir khuéch tan 12 nguyén tir xen k& Si tai 2 vi tri 1, 2
va sau do tinh d6 dai budc nhay hiéu dung aer. Tir 6 ¢6 thé xac dinh duge cac dai lwong khuéch tén.
Céc két qua tinh toan cua ching toi dugc minh hoa trén cac hinh tir Hinh 1 - 6.

4,12 T T T T

4,10- /

2,08 / |

4,06 - / i
4,04 / i

4,02

8,(102°m)

200 400 600 800 1000
T(K)

Hinh 1. Sy phu thugc ciia d¢ dai buéc nhdy hi¢u dung a . vao nhiér dé
doi véi AuSi tgi csi = 2%, P =0
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200 400 600 800 1000
T(K)

Hinh 2. Sw phu thugc ciia hé sé trwée ham mii Dovao nhigt dp
d6i véi AuSi tgi csi= 2%, P =0

0002 0004 0006 0008 0,010
UT(KY

Hinh 3. Sw phu thugc ciia 16ga hé sé khuéch tan D vao nghich ddo
ciia nhiét dé doi véi AuSi tai csi= 2%, P =0

34 T T T T
33F i
~32r
O | m e e e = e omm e e
£ _ e m e === ===
<31F' T T = et = =
o |— — 0 w— .
X L = s e = - _—— = ]
Wapl P=0
— P=10GPa
= =P =20GPa| -
29 — « P=30GPa
=+ P=40GPa
28 1

200 400 600 800 1000
T(K)

Hinh 4. Sw phu thugc ciia ning lweng kich hoat E vao nhiér dé va ap sudt

doi véi AuSi tai csi = 2%
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6_

S e e — e —
AN fm Em Em s B B B B B B Em B B
w i
Eldh e e e e e e — = =
G
)

a | 7

3 P=0

— P=10GPa
- =P=20GPa|
2+ == : P =30GPa
— . P=40GPa
1 1

200 400 600 800 1000
T (K)

Hinh 5. Sw phu thugc ciia hg sé truwée ham mii Dovao nhiér dé va ap sudt
doi véi AuSi tgi csi = 2%
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Hinh 6. Sw phu thugc cia 16ga hé sé khuéch tan D vao nghich ddio cia
nhigt dp déi véi AuSi tai csi = 2%, P = 0, 20 va 40 GPa

Déi v6i AuSi & ciing ap suit va ndng do nguyén tir xen k& Si vi du nhur tai csi = 2% va P = 40
GPa, khi nhiét do ting 100K dén 1100K, a ting tir 3,7895.10°m to 3,8148.10"%m, E tang tir
30,2951 kcal/mol t6i 30,612 kcal/mol, Do tang tir 5,2764.10'2 cm?/s téi 5,2865.1072 cmz(s vaD
ting tir 2,7433.10% cm?/s toi 4,3084.10® cm?/s. Doi voi AuSi & cung nhiét d6 va nong do
nguyén tir xen k& Si vi du nhu tai Csi = 5% va T = 1000K, khi &p suét ting tir 0 dén 40GPa, a,
giam tir 3,6949.10"° m t6i 3,4483.10"%m, Do tang tlr 2,4793.10% cm?/s toi 3,7923. 10 cm?/s va
D tang tir 1,4316.108 cm?/s t6i 4,8093.10® cm?/s. Doi v4i AuSi & cung nhiét do va ap suat vi du
nhu tai P = 40Gpa va T = 1000K, khi ndng d6 nguyén tir xen k& Si tiang tir 0 dén 5%, A ting
tir 3,4082.10°m t6i 3,4483.107°m, Do ting tir 3,7047.10 cm?/s t&i 3,7923.102 cm?/s va D ting
trr 4,6981.108 cm?/s tGi 4,8093.108 cm?/s. Hinh 3 va Hinh 6 chi ra su phu thudc cua InD vao 1/T
dbi v6i hop kim AuSi va ¢6 dang mot duong don diéu giam. Piéu d6 co nghia 1a dbi voi hop

kim AuSi & 4p suat khong va dudi tic dung ciia ap suat trong khoang nhiét do tir 100 dén
1100K, dinh luat Arrhenius hoan toan duogc théa man.
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3. Kétluan

Chung t6i da tim dwoc biéu thirc giai tich cua hé s khuéch tan phu thude d6 bién dang va
&p suat cing véi cac ddc trung cau tric va nhiét dong nhu sé phéi vi, tan sé dao dong mang,
khoang 1an can gan nhét trung binh, nhiét do, nong do cuia cac thanh phan, ning lugng lién két,
ning luong ty do Helmholtz, thé nhiét dong Gibbs, entrdpi tao nat khuyét, thé tich kich hoat nut
khuyét, thé tich tao nat khuyét, thé tich dich chuyén nat khuyét va céc dac trung khuéch tan nhu
thura s6 twong quan, do dai budc nhay hi¢u dung, tan s6 budc nhay, néng lugng kich hoat va hé
s6 trudc ham mil dbi voi hop kim xen k& AB voi cau tric LPTD bang phuong phap thong ké
momen. Céc két qua Ii thuyet Cua bai bdo nay va bai bdo truéc d6 [11] da dugc tinh s6 dbi voi
hop kim xen k& AuSi. Déi véi AuSi ¢ cung 4p sudt va nong do nguyén tr xen k& khi nhi¢t do
tang thi d6 dai budc nhay hiéu dung, hé s6 trude ham mii va hé s6 khuéch tan déu ting. Doi véi
AuSi & cing nhiét d6 va ndng do nguyén tir xen k&, khi ap suat tang thi do dai budc nhay hiéu
dung giam, hé s6 trudc ham mii va hé s6 khuéch tan déu tang. D6i voi AuSi o cung nhiét d6 va
ap suat khi nong do nguyén tir xen k& tang thi d6 dai budc nhay hiéu dung, hé s truéc ham mil
va hé s6 khuéch tan déu ting. Céc két qua tinh toan cua ching tdi chi ra sy phu thudc tuyén tinh
ctia InD vao 1/T dbi v6i hop kim AuSi. Diéu d6 c6 nghia 1a déi véi AuSi ¢ ap suit khong va
dudi tac dung ciia ap suit trong khoang nhiét do tir 100 dén 1100K, dinh luat Arrhenius hoan
toan dugc thoa man.
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ABSTRACT

Study on the diffusion of interstitial atom in interstitial alloy AuSi with FCC structure

Nguyen Quang Hoc?, Nguyen Duc Hien?, Nguyen Ngoc Le! Vu Thuy Linh?,
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The paper derives analytic expressions of the diffusion coefficient depending on strain and
pressure for the interstitial alloy AB with FCC structure by the statistical moment method based
on previous studies for metals and semiconductors. Theoretical results are applied to alloy AuSi.
Our numerical results satisfy the Arrhenius law

Keywords: interstitial alloy, diffusion coefficient, strain, pressure, AuSi, Arrhenius law,
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