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Statistics on the Primary Dendrite Spacing of Ni-based Single Crystal Super Alloys

Liu Guigun', Feng Li*, Wang Heming', Ma Feiya', Zhang Xiaocli', Yang Yanhong®
(1.College of Material Science and Engineering, North Minzu University; 2.Electrical Engineering,
Shengyang Polytechnic College; 3.Institute of Metal Research, Chinese Academy of Sciences)
Abstract: Three generation single crystal superalloys (SRR99, DD32 and DD90) were designed by the combina-
tion of directional solidification technology and seeding method. The primary dendrite spacings were calculated by
the direct measurement method and the square calculation method. The effects of grain boundary and crystallo-
graphic orientation on the primary dendrite spacing were eliminated. The average primary dendrite spacings of
three superalloys are increased gradually with the increase of solidification heights, and the ones counted by two
methods are similar, confirming the accuracy of the two methods. Moreover, the primary dendrite spacings of the
superalloys is varied in a large range and present a normal distribution. The upper limit of the primary dendrite
spacing is 5.4~8.5 times higher than the lower limit.
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Tab.1 Nominal chemical composition of the three

kinds of superalloys %
PN wp
Cr Co Mo Re w Al Ti Ta C Ni
SRR99 8.4 5.0 - - 9.5 5.5 2.1 2.8 0.015 434
DD32 5 9 1 4.2 9 6 — 3.9 —  gH
DD90 5 12 1 5 6 6 — 8 — AH
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Fig.1 The as-cast cross-section dendrite morphology of SRR99

single crystal superalloy at different solidification heights
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Fig.2 Average primary dendrite spacings of the three single grain super alloys
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Fig.3 Statistics of average primary dendrite spacings of three

A 3

generation superalloys at different solidification heights
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calculated by direct measurement
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Tab.2 The primary dendrite spacings of three superalloys

calculated by direct measurement pm
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HT A o 1 A R 3 B AR AR RS (— RO A ) B
A ) B o B A A v A A A AR TSRO R R SE L TR I
SE 1) B [ F) — YA it 1] B8y 2 A S 38 0 L 8 6 32
PRI . — B AR T A, 1 28 BB AL AR 10 120 3
FAN
Al
GIRT
A A EEGG IR BB R s R SR A, %8
TR A i ) B T A b JEAR
22 L (0 35 [ PR A L A — 58 B BE I 2% 1R T LA
A — OB AR AT R A 2 I — A o L2 3 26 47 1 3 46
FER I ARG it B N A A R [k e e o SR R R
TG [ T R AR — OB AR B i R IR B A — 4
156

A]Z

PRI DX IE] S 78 12 X T8 A (A 1) B 2 5 58 1] ok i AH 5
Rt ARG 3 AR e A B A R T 2 8 Gl
JRE 6 R R [ T ) S — B L T 3 b 4 B — OB
[ 0 b R R R 5.4~8.5 % . 1) 5k [ B R
FEMBERE - DIIENRELR, ZEHE
T A AR T O S A . AT R AR RE 1) 5 ]
AR B LTS T RE A Y B i i — AR K 3 B
T 9 5 ] o R P — e 2 ) B i 1D 9 2k s B A A
AR B, W 6. M 6a nf RULEL. i FAOM a0 5
a, Z [A)  1A] FEAR /DN S I 2 B AT 2 16 1Y) 5 8] A il 2 B0
a BYAER, B LUBE [ FE P B i o &I K. MR AE A
6b L N B 005 b, AHBEEIE . BT LA b1 B9 IR B
RERS 0 Bt — Se T MR . RO I 08 70 B BB d
A—E R R — KA E T E . & 6b #i Sk AL B d 0 4
KB T — B — KB . IR S N D B 1] 4 7 vp — 8t
A2t PR 2 P2 1) 5 [ 2o PP — OB 1) 2%
FE— BRI A VEIE B A S 25 R 2

=

(R IKCOTID

- &
]
-
) |
=
T
-
-

= | LT
(b) #dh A4

(a) Ml %
H6 weomBEadfrdhelieit

Fig.6 Disappearance and regeneration of dendrites in

directional solidification
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