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Effects of Spiral Grain Selectors on Crystal Orientation of CMSX-4 Superalloy Castings

LI Lu', MA Dexin"?, ZHAO Yunxing"?, DENG Yangpi', SUN Hongyuan'?, WEI Jianhui"*, GONG Xiaoyi'?,

SUN Zhongyuan'?
(1. Shenzhen Wedge Central South Research Institute Co., Ltd., Shenzhen 518017; 2. Powder Metallurgy
Research Institute, Central South University, Changsha 410012)

Abstract: Different grain selectors were employed to prepare CMSX-4 superalloy single crystal specimen, and the fab-
rication process was simulated and verified. The influence of initial position of spiral selector on grain selection effect
was investigated. The results indicate that grains selected by conventional central selector is hardly derived from the
center of starter segment, resulting in an imperfect crystal orientation. In comparison, the grain selector with eccentric

construction enables the easier selection of optimal-oriented grains in the center area of starter block. Therefore, eccen-

tric separator can lead to smaller primary crystal deviation and higher success rate of crystal selection.
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Tab.1 Chemical composition of CMSX-4 superalloy %
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Fig.1 Partial thermophysical parameters of CMSX-4 alloy
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Fig.2 Schematic diagram of mold assembly
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Fig.3 Structure diagram of central selector and eccentric selector
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Fig.4 Simulation results of grain growth in central selector
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Fig.5 Simulation results of grain growth in eccentric selector

2.1.3  BEIZE R L

N SR FH 0 3B o 25 RO 20 T2 5 25 43 90 E AT 1 50 IR
fb R A K S5 AT o T R B, T E A A R AR Y
[OOT J iy 1y CEP AT R ASE it 1 8 il 1) D 5 8 Bl oy C R 2
J5 1)) B0 A 85 FA BE B, R 22 R — U o) Al 25 4, 445 SR DL &
6o 280k BHE Ak R, THAA B P O 4 A5 R 00 i 2 A R
BFHE (B, I T T b i it 28 5 400 205 S 500408 1 A
HE 22 i 825 7 4948 D) o, LR AR 508 09 & w45 1
W2,

A, B i 5 1 A 9 — YA 1) AR s e O Bt
Ykﬁo

10 | 10 |
9 | 9 I_
8 15 8 I
7 i 7 A

£ ' £s

®S ]S |

=4 =4 !

3 i 3 |
2 1 2 |
1 | 1 |
0 1 1 0 1 1 J

0246 810121416182022 0246 810121416182022
BIC) BIC)
(a) HhLodE i 3 (b) fhi /L35 i 27
BH6 —Rb&m®sApMHMEMER
Fig.6  Simulation results of primary crystal orientation deviation
angle B
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Tab.2 Data processing of simulation results in Fig.6
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Fig.7 Cross-section shape and as-cast structure of central selec-
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Fig.8 Cross-section shape and as-cast structure of eccentric
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Tab.3 Data processing of simulation results in Fig.9
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