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Fig.1 Microstructure of the as-cast Ni-Ni3Si eutectic alloy
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Fig.2 XRD pattern of the as-cast Ni-Ni3Si eutectic alloy
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Fig.3 Microstructures of samples with different diameters at growth rate of 4 pm/s: (a, b) @4 mm and (c, d) @7 mm; (a, ) transverse

section and (b, d) longitudinal section

T, o4 mm AT . AT O SRS .
Kl 3a AT LU, AL NS E A, R R
(A BE Aae=8.78 pm, AN[E&RLN 2 25 th (77 [ AT
AR AN E],  JRAF A /D> B0 B b Sk s P
HJZE R ALY E 3b SR E 7 R385 4 AR LU 2 A
M, St @4 mm RE 7R E 1) A4 K 78 v 3G 7 1)
M —ME. 1 3c. 3d AAEKIERELE 4 pm/s FTEHLT,
&7 mm RFERE AR . PABTH E [n) e A ZUE S . K 3c
UM E BB, V352 7 AR A4,.=8.35 pm,
R 2 HARIAELE . P B E ) Bt
A E R AEKES K 3d, 5K 3b Mk, 2R
BUOR, X A2 FE S R R I AR A TR ) A R AN TR
IR, PR P TR R I R A AR R AT . b
WA LW FEMHFEAEKERET, MESREMNRE
FARAFEE [ A K I H LU EZE T, D EARRFER
MARP A Z S HME AL, MRERRFETE
FHL BN E.

d4a NAEKIHEZR 6 pm/s B, @4 mm REE I IE
WAL, HbBEZAFERAR GEHRERBUEARRD,
sk N E GV P L. XL 4a A1 3a BT,
AR N 4 pmls 77 AE 1 3L 5 H 20 8] Tk AR zigzag
RETE RS = 02, FER KB labyrinth JE 30 5=
—FRIRAIRSTES, UEBH Ni-NisSi J2 i 4L 211 2k
BN zigzag KEa. X FhO AR AL H L0 Y AH 1K) B
) B AR K R ARG B, ROBRAE Z Fr AR BB 4>
Amax CBA J—H BIRITHEL R 5 K2 el gE D) iy, Jhdn
QUk 4 zigzag KA, e A KR4I
Z i, AR E R RIBEAR ], 78 SE BRIt A K it
Firh, BEEAEKEEBEAS, 2 A K,
SEA SR E R AR 2> Anae SETT R A zigzag
Kia, EARLNEDHE AL, WE R EE A<
Jmax BB AL, AAR R E B )Z 23, B[R] — e A i
EEdh - E WM AU T 67 mm [

B 4 AN [R]85 T A R AR D SE [a) ] A48 T
WL 2R3
Fig.4  Transverse microstructure of samples with different
diameters at different growth rates: (a) @4 mm, 6 pm/s
and (b) @7 mm, 2 pm/s
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with sample diameters at v=4 pm/s
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Effect of Sample Diameter on the Instability of Lamellar Eutectic in Directional
Solidification of Ni-NisSi Alloy

Wei Lufeng®, Zhao Zhilong®, Gao Jianjun®, Cui Kai', Li Ning", Wang Shaoyi®, Liu Lin?
(1. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effect of sample diameters on the instability of eutectic structure was studied by directional solidification
experiments on Ni-Ni3Si alloy with diameters of 4 mm and 7 mm. The results show that the primary phase of coupled eutectic
growth is NisSi phase and the zigzag instability of lamellar eutectic is more likely to occur in the sample with a small diameter,
which leads to curved lamellar structure. The sample with a smaller diameter gets higher thermal gradient, resulting in the
smaller undercooling of the alloy. Furthermore, the zigzag instability of lamellar eutectic happens at larger growth rates, which can
help to reduce the difference of diffusion growth rate of the eutectic phase, and thus narrows the width gaps between the two
phases. In addition, this instability is related to the grain orientation.
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