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Fig.1 3D model of the blade: (a) front view, (b) left view, (c) top

view, and (d) three-dimensional model
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Fig.2 Physical properties at different temperatures used in the simulation: (a) thermal conductivity of the alloy;

(b) density of the alloy; (c) viscosity of the alloy; (d) thermal conductivity of the mold



1286 * WA & EMES T i 45 3%

900 mm PAAS [ I 220305 7 D9 Tl %o 7 f e [l 5% ] P 5
P FE LI 6. AN 6b fro, e [E] S e 2 i B
bRy, PIOTah et 4. RN, RBCE R —
R E YR E . WK 6c~6e s, ikt S
HEFHESRARI, AU RS ORI K5O T, e
T H IR 0T o b DX I FR ] DR 2 3 SO Sk A A 1Y
ML, TERoR Aok . &l 6e o, akElE 5t
T 76 45 HENME SR I ik, PR S T 2 42 5 4 52 I A )
FR, ABCHY, AR bR E O A R R, X
THEALT R, BAEURIE R . ZRE DAL

900 mm

2100 mm

KRR

.
FaAVATava¥al g

FAYa
NJV\IV\J\J)’N\I‘N\]'\

: % i %
T R

%

B3 I g B A A A Sl 4 kI 4 T R ) A [ RS 220 0 3 2 3 AP0 I ) e I 5 1D )
Fig.3 Simplified mesh of the enclosure and the casting AT, K IAEH B 3 N ML b IR S A A AN AT,
a b
_f__r

I
FTE - |20
. |-——---- 9250 -——

o] SN ©
: ——— e |
© 1200 T =3
* Q ——tn
. 51000 T,
— .
g 800f  tc1
3 600 —=—TC-2
S ——TC-3
£ 400} — Simulation_1
200f <+ Simulation_2
—»— Simulation_3

0 s i M " a M "
-200 200 600 1000 1400 1800
Time/s

4 ZiI AP R T AR ALY S B LARTTIR R IR A4 A s S (R A IR B I T AR A i 2
Fig.4 Experimental grain structure observed from the surface of a bladelike (2); the geometry of a bladelike (b);

temperature curve at different time (c)
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Fig.5 Simulation results of the temperature field at different time
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Fig.6 Simulation results of the morphology of solid-liquid interface at different time
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Fig.7 Temperature gradient distribution of blade (a); photograph of blades after macro-etching (b)
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Using New Baffle to Control Defects in a Vacuum
Investment-Cast Ni-Based Turbine Blade

Qin Ling®, Shen Jun', Yang Gongxian?, Li Qiudong®, Fu Hengzhi*
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Dongfang Turbine Co. Ltd, Deyang 618000, China)

Abstract: Based on finite element simulation, temperature field, temperature gradient and the evolution of solidification interface of the
large hollow turbine blade in the process of directional solidification were simulated. The results demonstrate that defects are observed at
the expanding cross section of casting in directionally solidified nickel-based superalloys. Numerical results indicate that the phenomenon
should be attributed to the lower thermal gradient in this zone. Based on these results, a new baffle was proposed. Calculated results reveal
that the reasonable design of the new baffle could improve the thermal gradient in the local area. Therefore, this new baffle could more
effectively avoid the freckle formation and enhance the mechanical performances of casting.

Key words: hollow DS blade; defect; temperature gradient; baffle; solidification interface
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