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LY THUYET VE ANH HUGNG QUA LAI GIUA TRAT TU NGUYEN TU
VA TRAT TU TU CUA HOP KIM SAT TU HAI THANH PHAN
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“Trudng Cao ddng St pham TP. HS Chi Minh,
“Trudng Pai hoc Khoa hoc Tu nhién PHQG-HCM
(Bai nhdn ngay 28 thdng 8 ndm 2002)

TOM TAT: Bdng cdch ding mé hinh nguyén ti trung tdm, chiing t6i tim ndng lugng tu do cdu
hinh cia hgp kim sdt tit hai thanh phdn, ti dé khdo sdt dnh hudng qua lai giita trat te nguyén
tit va trdt tu tiv.

1. NANG LUGNG CAU HINH
‘Ning lugng cau hinh cda hgp kim tit dudgc tach thanh hai thanh phin:
-Phan ddu E, 12 ning lugng trao d8i, cho bdi phudng trinh (1) (xem [1]):
By== Fd AN Al = N ~Ns) )

a,a'=A,B

trong d6 J,,. 1a tham s6 trao d6i gita cdc nguyén t¥ l4n cén a vaa’; N”. 1as6 cdc cip
nguyén tif ldn cina va o, nguyén ta ¢ mdt mémen ti¥ dudng, nguyén tf a’ c6 mot
mémen tif &m. N . va N . 14 s§ cdc cip nguyén ti 1an cAn @ va a’ theo th tw cb cic
mémen ti¥ dudng va 4m. N&u bd qua tudng quan giita cdc mémen tif va cic chd khuyét, ta cé
cic hé thiic sau; '

N®

1+g)°
N! =N (—)*=N .(— 2
aa aa(N) aa 4 ()

: N© (1-9)°
e =N () =N ~—1
New =N 5 =New "—,

NONO . (-g)

Nti:!' =N¢:ix' =Naa aa'
N N 4
N N(i’) _N(r)
N_=—ZPP (a' y = —
aa 2 a ﬂ(a) q N

N® 1a s6 cdc nguyén tif c6 mémen tit dudng, N 1a s6 cdc nguyén tf c6 mdmen tir
am, NV + N = N; N, 12 s6 cdc cap lan cAn a va a’; q 12 d6 tt ho4 twdng d6i cla hgp
kim; Z 1a s6 phdi vi. X4c sudt nguyén tf @ chi€m mét mit mang da chon bat ky cia tinh thé

P N ’ A 2, A A A 2 A A 7,
dugcchibdi P, ,P, = ——X[‘l-; Xac sudt nguy€n v ¢'la mot lan cén ciia mdt nguyén t& a, dugc

chi bdi P, (a').

Tacé: Y P(a')=1 (3)
a,a%4,B
P.P.(a")=P,P.(a) (a,a'=A4,B)
Thé€ (2) vao (1), ta dudc:
EI = _q2 Z ercz"er' (4)
a,a'=A,B
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Sv twong quan giita cdc nguyén t¥ dugc xéc dinh bdi thong s6 trat ty gin, dudc dinh
nghia bdi:
PB
T cdc phudng trinh (2),(3) va (5), ta cé:

NZ
NAB ZNBA =TCACB(1+G ) s
NZ
NAA:TCA(CA—CBG) s

NZ NZ .
N s =T(C; -C,Cyo) ‘:?Cs(cs ~49);

N
C =—= , =(A4,8 6
Ce=y a =(4,B) (6)
Thé (6) vao (4), ta dudc:
E, =_q2(NAAJAA+NBBJBB+NABJAE+NEAJBA)

- ZNZ(C o Gy RO oo RO e s

+C,C JB+C Catd )
——( Jog’ CCGGQ) (7

véi: J =Cod , ¥CeTy +2C,CT
a=2J5=J 4= Jps
- Phin sau E, ( khdng phu thuéc mémen t ) dugc tinh theo mé hinh nguyén ti trung tim

(xem[2]):

NZ 2Z-1)  (Z-~
Ezz_T[C Vi +CpVpp + 7 )prB ( 7 )CBC 313] (3)
trongd6: ®@=vg, +V,5—V,, — Vg
B=Cy(vea ~Vua) +Ca(Vag —Vaa) 7
Py =C,Cp+bn’+e,=C,C,+bn*-C,C,0
b = vavb (1 _ vaa i vbb)
V&i mang lap phuong thé tim AB :
b=%,CA = £ g =;—, =0 , Z=8
Véi mang 14p phuong dién tdm AB; :
1 1 3
b=—, = — C:‘— ,Z=12
6" 4773 74
Suy ra nang lugng cdu hinh clia hdp kim tit hai thanh phin:
NZ NZ 2Z -1
E=E +E, =2 (-1,q* = C,Coa007) =210, 1+ Covap + 22D ap
Z-1

Z C,C, Pas
trong d6: Jy =C3J , +Cad gz +2C,Cpd 15
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2. ENTROPY CAU HINH
Trong cic hgp kim sdt i, J, > 0. Entropy c&u hinh ciia mdt hdp kim dudc cho bdi:
S=kInQ(o) (10)
trong d6 k 12 hing s6 Boltzmann va Q(c) 1 hé s c4u hinh:

[HZ]!N!
(o) =h(C,) - (11
[T No'v q]’[N =4 '
a,a'=A4,B

Hé s6 h(C,) doc lap véi cc théng s6 o va dudc x4c dinh bing cich ditc=0

o =0)= Nm1”+ (12)

(NC )UNC,)I[N q]'[N =4
Ta vi€t lai phudng trinh (11) :
[ ]IV o (6 = )} NIN!
_ a,a'=A,B
o) = R, e
[T Neo!(NC)UNC)IN —IN —2]!
a,a'=A,B

3. NANG LUQNG TU DO
Khi phéi hgp cdc phudng trinh (9),(10) va (13), ta dugc ning lugng tu do c&u hinh F
clia hgp kim sdt tit hai thanh phan:
F=E-TS

NZ 27 -1 Z -1
=7(—J0q -C,Craoq )_ [C Vy +Cpv BE+( 7 )mpAB—(_Z—)EABC_BPAB]

+kTN{(1J;q)ln(l;q)-r-(l_Zq)ln(l;q)+(l—2)(CA InC, +C,InC,)

+ %[20,, Cy1+0)InC,Cy(1+0)+C,(C, —~Cpo)InC,(C, - C,o)

G (C; -C,Cy0) in(C; -C,Cpo)l} (14)
trong d6 T 1a nhiét do tuyét d6i.

4. ANH HUGNG QUA LAI GIUA TRAT TU GAN VA TRAT TU TU
V&1 mot trét ty xa cho trudc, ta khdo sat anh hu’dng qua lai gii¥a trat ty gan va trat tu .
Céc diéu kién d€ dat ning lugng tv do cuc tiéu:

6F BF
Gq Er
va cho céc phudng trinh cén biing sau:
(1+ q)
~ Uy +C 02 1s)
q kT
—Ec Coq -—[— @ZD e, +ZZD_B o c.c,c, +bnt-C,Cho0)

7 z C,C,

kZNZ lnC (C ~ )0. ]n(C2 CACBG)]Z 0 (16)
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-Néu a<0 (Thidu: Fe, 41,..):

1+¢
In(——=
"9 20, -C,Crolaz

Tit (15): =

1n(1_j__q)
o

Tir dé thi clay = , ta thay: 6} mot nhiét d§ T xdc dinh, khi o ting thi
1n(L+_‘l)

1-¢g

2(']0 - CAcgclal)Z .9 +9 N 9 A ~ N A 4N
giam, suy ra ———— giam va q giam. Vay trong trudng hgp nay, d tir
q

kT
hod ( trat ty ti¥ q ) va trat tu gan (o) triét tiéu 14n nhau ( nghia Ia trat ty gin cang cao thi d6
tir hod cang gidm). Sy “tdn cOng” clia trat tw gn dAn d€n “phd hiy” d6 tir ho4.

y

1 |

7

-
e
Y
........u-"""

vvvvvv

-Néu @ >0 ( Thidu: Ni, Mn ,..)
m(l"'_q)
l1-q°  2(J,+C,Cpoa)Z
q i kT
Ta suy ra: & mot nhiét d6 x4c dinh, o tang thi q ting. VAy trong trudng hdp nay, do tit hoa
va trit tr gén ting cudng 14n nhau ( trit ty gdn tang thi d6 tir hod ting ).

(17)

5. ANH HUGNG QUA LAI GIUA TRAT TU XA VA TRAT TU TU
V31 mot trét tu gan cho trudce, ta khido sat dnh hudng qua lai giita trat tu xa va trat ty t.
T biéu thifc nang lugng W do(14), trong d6:p ,, =C,C, +bn’ =~ G0

va di€u kién ning lugng ty do cyc tiéu, ta suy ra cdc phuong trinh can bang:

ln(I+q)
oF - 2], +CC Z -
5=0 3 lq g _ 2, k};’" 29%) ( giéng phuong trinh 17 )
oF b Z
—=0:0= 7}24-1—"— (18)
on W 2B(Z-1) .
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Pé thi o(n):

-

0 8 | _ d
CC; Z
[ - 1]
b 2B(Z-1

Ta thdy: Khi 7 ting thi o ting.

-Néu a <0 (Thidu:Fe, 4/,.): o ting thi q gidm, nén trong trudng hgp nay do tir hod ( trat
ty ti¥ q ) va trit tw xa (1) phé r6i l4n nhau ( nghia 12 trit tu xa cang cao thi d6 tit ho4 cang
giam). ‘

-Né€u @ >0 ( Thi du: NizMn,..): o ting thi q ting, nén trong trudng hdp nay dé tix hod va trat
tu xa tdng cudng lan nhau. Trat ty xa cang cao thi d6 tir ho4 cang cao.

6. KET LUAN
Trat ty gan, trdt ty xa ¢ 4nh hudng qua lai tdi trat ty 6 trong hdp kim s#t ti¥ hai thanh
phan. Ty thudc loai hgp kim sét ti¥, ching c6 thé tang cudng nhau hodc phd r6i nhau.

THEORY OF THE INFLUENCE BETWEEN ATOMIC ORDER AND
MAGNETIC ORDER IN FERROMAGNETIC BINARY ALLOYS

Do Chieu Ha, Nguyen Nhat Khanh

ABSTRACT: By using the central atom model, we are able to calculate the configurationa!

free energy of the ferromagnetic binary alloys, from which we can study the influence
between atomic order and magnetic order.
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