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Microscopic phase-field simulation of composition evolution of
heterointerfaces in Ni75Al,V,s_, alloys
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Abstract: Microscopic phase-field model was used to study the effect of atomic structure of interfaces and phase
transformation direction on the composition evolution of heterointerfaces (including ordered domain interfaces formed
between L1, and DOy, phases and order-disordered interfaces) in Ni;sAl,V,s—, alloys. The results demonstrate that V
depletes at the DOy, side and segregates at the L1, side, and Al segregates at the DOy, side and depletes at the L1, side of
ordered domain interfaces formed between L1, and DO, phases during the phase transformation L1,=DO,,. The
composition of Ni at the ordered domain interfaces is affected by the phase transformation and atomic structure of
interfaces. During the phase transformation L1,—DO,,, Ni segregates at the interfaces which can migrate during the
phase transformation. While at the interfaces (002)p//(001)., Ni segregates at the L1, side and depletes at the DO,;, side,
which is the same as the ordered domain interfaces formed between L1, and DO,, phases during the phase transformation
DO,,—L1,. At the interface formed between DO,, and disordered phase, Ni and Al segregate and V depletes. However,
at the interface formed between L1, and disordered phase, Ni and Al deplete and V segregates. The tendency of
segregation or depletion of alloy elements is unchanged with the ordered domain interface because of the solute drag
effect, but the degree of segregation or depletion of alloy elements is changed.
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Fig. 2 Simulated atomistic microstructure evolution pictures of Ni;sAlysVays precipitated at 1 100 K: (a) =6.5X 10%;
(b) =7.0X10%; (c) £=8.0 X 10% (d) £=1.0 X 10%; (e) £=2.0X 10°; (f) =3.0X 10°
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Fig. 3 Schematic diagrams of atomic arrangement of ordered domain interfaces formed between L1, and DO, phases in
Nizs AL Vys-, alloys: (a) (100)p//(200).; (b) (100)p//(200),-2[001]; (c) (002)p//(002).-2[100];; (d) (002)p//(002); (e) (002)p//(001),
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Fig. 4 Distribution and evolution of alloy elements of Ni;sAl, 5V, s alloy across ordered domain interfaces formed between L1,
and DO,, phases at 1 100 K: (a) (100)p//(200); (b) (100)p//(200).-2[001];; (c) (002)p//(002).-/2[100]. and (002)p//(002); (d)
(002)p//(001),,
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Fig. 5 Simulated atomistic microstructure evolution pictures of Ni;sAl;sVy;s precipitated at 1 200 K: (a) =1.2X10°% (b)
=3.0X 10%; (c) £=5.0 X 10%; (d) =8.0X 10; (e) +=1.2X 10, (f) =1.6 X 10°



78 A G EE R

20134E 1 H

b, DOy, FHAYHPE “H” JiE M A, DOy, A
[100]p J7 1A L1, AHJE B4 e e S Elt gk s>, ifi
DO, AHUT[001]p 5 ) AT L1, AHIA)JE BEH A7 e W S 48
I, BGCHE JE AT DOy, AHHY[001]p J7 7] A L1, AHZ
()T L s A7 A O A R AL I FE 1, DOy,
5 L1, MHRIE R 5 AR BR(002)p/(001), ANATIT
2 oh, HoAth 4 Fh ST L1, 0] DOy, AHE AR,
Horp BRI (002)p//(002), F1(002)p//(002),-Y4[100], £EiE
Bk R AT

6(a)~ (b) Fll(c) T 7 43 0l ok A 1y s 5L (100)p//
(200)L, (002)p//(002),-/4[100]. F1(002)p//(002), + (002)p//
(001), (R 5 sk Al Cl. D1 FriEH IS
FACHM & Goc s A fistb th<k . AWK 6 AT LG
tH, V AEAH S ) DOy AH— T4, 75 AR ST
L1 AH— 04 2R : ALJUIZE S AH ZE TR DO AH—{ i 2K
TEFARSI L1, AH—MZ40 . MiE L1, 17 DOy AHFS
AR, Ni 7RG W S AL 1) o A S5 e R S5 A
Ko AEA AW F002)p//(001),, RIFEATTAE S HIAL,
Ni {EH P 1) DOy AH—MIWER, 75 L1, AH— 7T
by fEHAY 3 P PmE AL, RIAE AT A8 AL kb, NifE
AP S WIS I 2R o 32 FH T L1, AH A 1 Ni 9
JE 5T DO, M Ni FIH N, Rk, 4 L1, A
DOy, FHFAR I, L1y AHHEH ) Nio A5 2
DO, MIfIZEK:, 1 H Ni i /EE 4y, T ARE Kt
M) L1, AHRY B, HORRRE A S A, 8945 A1
G AE Ni (2. ASADER S A &
AARAE, DAL, SRAHFETAR NS HEE Ni (R 4, AT
WS B NI 7 e AH S A 3R S

B L1, AHIn DOy AHEEAS, L1, AHP VR EE
TR, ALIKSEZ ETE, DOy AHNERI ALKV IR ESE
AR XS T L1, AR V) A0 S Ak 385,
H DOy KRS V -7, 1 L1, AR k>
1= A2 1R AL BT L1, AH P59 . DO, AHFT L1,
FHPYEIE Ni RFEHR F T, 3X & T L1y AR i >
{45 Ni 7ESeAH SR IAL B A, e AR S T AR HERA )
Ni J5F [R] I [] L1, AH P 58T DOy, AH N9 H. 1Ml EH
TN S5 SR S A SO R N T T A
ST AL M 230N A6 7 AH S A 1 s AR TH s, DRI,
Ni Fifi 5 S S 100 (I AS 0 S AH 3 1A SRR FE ok
K, IX MK 6(a) () S AH SR AL Ni R AR Ak ]
PUE

2.3 L1, A DOy, HHKXKIIEEF/EFHEFERTEN
7 BT AL NigsAly 3 Va7 B4 AE 1230 KIUTTE
TR RO AL E S, B 7)) ik 4 Brdaim

0.78F
0.76}-
0.74}
0.72}
0.287

0.214

0.141

0.07+ n—7=6.0 X 1055 +
015_ RO EmRm-0-0=O= O_t_7'0><10

- . a—¢=1.0X 106
0.10} Al % \
'y )
n 2 3 2 g2

0.05F
i | 'A~|A~A-A.A.‘. ARARA
-30 -20 -10 0 10 20
Distance (lattice plane)

Mole fraction

0.80}F (b
078 ¥
0.76
0.74}
0.72%

0.24r
0.18F

0.12f "
"—¢=8.0%X 105

0.6~ 0—=9.0%10°

0.20 a—¢=1.0X 106

Mole fraction

0.15-
0.10}
0.05L Al

20 -10 0 10 20 30
Distance (lattice plane)

0.78

0.76+

0.74+

0.72+

0.3F

0.2f Mﬁﬂyﬂ/”wﬂ
A%
0.1 25 " —7=6.0X10°

0o—¢=7.0X10°

0.20+ a—=1.0X10°

0.15F ..

0.10t+ Al

0.05}

-20 -15 -10 -5 0 S5 10 15 20
Distance (lattice plane)

6 HEICERAEA WS AL ) A R A
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