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of semi column seed
1 0} 3
Axle (100) <100) <110

(110> <1007 (110>

Normal to a rectangular plane

2 LIGLEHR

SHEMMER T, <100 x <110) ki 5
(110> x <1107 & BLAE - 5L 1 328 A & DX
(1107 x <1107 & ki K AT A2 5E, 1 €100
x (110 ) dobL o (0 M & 15 e fE St — b B T4 80

B, i 1 Bros i 8 03 7 A& <100 ) x
110> &AL AP 5 T AR K 22 B 28 K I i X
W, 51X A, <100) x €100 § fi L
(1107 x <110 > ok HH H b NP ST s
K2 B o A5 HH A DXCIE AR X €110 ) x
1107 L FEEATESE, SeHEABRX, Wi 3 P
N M Z AR R, B bR S N
X RIS 2 A B, i 4 P

3 ISR

3.1 Rt RHEFESRE

(100) x 110> &Rz 55 <1000 x (110 ki
FaE oE 1) B [ SE 5 R W, /E G= 250K/ em 1
ZAFT, B 0. 9 Um/ s B9 K E 2.2 Bm/
s, PEULEC ) <1000 5 #i J7 I — 3 <100) x
SRTOZTY VAR o T T TN AN IR T (T = 7
HY 1) 5 A0 ) 52 45° AR <110 x <110) é b
THRAL T F X, Wl 1A EEs e s .
X5 55 TR 6] B9 — 3. T 55 b A 33 i
B, B fEAHFESRAE T, fbod B2 2. 22 0m/ s
42 0. 9 Bm/s I, FEALH A <1000 5 #ii J7 [1)
—E1 <1000 x <100 ) 7Rz I A A A DX HE NP S

0.3 mm

Bl FREFNEZEBHIAL(E: (1000 x (110 FHRL (1 <110) x (1100 kD)

Fig. 1

Microstructure of transition from planes to cells

(Black region: (100) x {110)grain; White region: (110 x {110)grain)
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Fig. 2 Microstructure of transition from cells to planes
(Left region: {100) x <100)grain; Right region: (110} % {110)grain)
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Fig. 3 Microstructure of transition from cells to dendrites
(Left region: (100} x <100)grain; Right region: <110) x {110)grain)
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EFFECTS OF CRYSTAL ORIENTATION ON INTERFACIAL
STABILITY IN DIRECTIONAL SOLIDIFICATION
OF DD8 NICKEL BASED HIGH TEMPERATURE ALLOY

Liu Zhiyi
Mechanical Department,
Petroleum University ( East China ), Dongying 257062, P. R. China
Fu Hengzhi
School of M aterials Science and Engineering, Northwestern Polytechnical University
Xi'an 710072, P. R. China

ABSTRACT The effects of crystal orientation on the interfacial stability in the directional solidification of DD8 nickel
based high temperature alloy have been investigated, and meanw hile the effect of withdrawing velocity on the function of
crystal orientation in directional solidification has also been studied. Results indicated that in plane cell transformation re-
gion, the interface of the grain whose 100) crystal orientation is 45° away from heat flow orientation is stabler than that
whose 100) crystal orientation is in according with heat flow, however, in cell dendrite transformation region, the results
turned out contrarily; the effects of continuous withdrawing process from plane region to cell region and dendrite region on
the above results are as same as that of the opposite process from dendrite region to cell region and plane region. It was in-
dicated that the effect of crystal orientation on interfacial stability is because of the different atomic bond number formed in
the solidification of liquid atoms on different crystal planes, which affects the decrease of system energy, and affects the ef-
fective jump frequency of liquid atom migration to solid interface and solid atom migration to liquid, and finally affects the

solute distribution in the front of liquidsolid interface and composition undercooling.

Key words high temperature alloy directional solidification crystal orientation interface
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