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Abstract:In view of the complex stress and strain of hollow turbine blade of gas turbine during the directional so-
lidification process, which leads to the casting size out of tolerance, the directional solidification deformation
process of large-scale single crystal blade was simulated based on ProCAST software, and the stress field and dis-
placement field of hollow turbine blade under different processes were investigated. The influence of casting
process parameters on dimensional deformation was analyzed. The results indicate that with the pouring tempera-
ture of 1 530 C and the pulling rate of 5 mm/min, the selected section deformation of blade is the smallest. The

prediction of blade deformation size can provide guidance for the control of dimensional accuracy.
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Tab.1 Chemical composition of DD5 alloy %

Fig.1
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Cr Co Mo W Ta Al Re Hf C B Y Ni
7 7.5 1.5 5 6.5 6.2 3 0.15 0.05 0.004 0.01 #4xix
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Fig.2 Thermophysical parameters of DD5 alloy
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Fig.3 Mechanical parameters of DD5 alloy
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Tab.2 Heat transfer coefficient setting of interface W/(m* - K)
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Fig.5 Simulation of blade during solidification
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Fig.6 Simulation of blade stress under different

pouring temperatures

o1 T DD5 & 445 870 CHF UL T AR 58& 4 1 070
MPa. fEfiK T 924 MPa TS JE & Al LI Z W A3t )0
J1i 500 MPa Ji , B 3 5 ML 5 52 IEAH G L G Bl —
YRR . I8/ Ve 3 2 FNSC 45 7™ AR 1) L 3R] DA e R 7 B
Mk AR 7 R BLE AN 5 mm/min, AR B

953



R Fh B3 MA@

2022 4EEH 42 55 8

TE ST B [ 45 AN A A~ Ay 22 ] AR AU 25 R

LA L B A R S i T AR A1
WA e K Ay B AL I AR/ 50 ) 2 A A
S o | RE I 5 [ S0 T e S B 7 A Y AR R
/N BEAE PRI B 8 . I KA e A bk
# 2 mm, B SR KA 8 AT e K a
BN Ay BORTEGE R 0 1 510 C I iy il BE i1

(a) 1470 C

(b) 1490 C

LR R RIAF] 1.3 mm, 1 530 C R AR I 5 24 5] H.
AINF 1.2 mm, A, BIOTESEFREEERR 1 490 CHl#&
ARG e R T 1 470 CIRp A 800 A 2% 48 E 5t fe /)
J90.1 mm, wJ DL GV R RE 0 39 0 2% T BN g 1
R T NE g A B JE A 52 B4 op S B i R LA
N 511‘)1L 73% BB Ok . Hh R TR N 1530
CHA T EE/D.

JAE B /mm
2.0
1.9
1.7
1.6
1.5
13
1.2
1.1
0.9
0.8
0.7
0.5
0.4
0.3
0.1
0

(c) 1510 C

(d 1530 C

B7 FRARZBETEHMAEMLE

Fig.7 Simulation results of deformation at different pouring temperatures
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Fig.8 Simulation results of stress under different drawing rates
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Fig.9 Simulation results of deformation under different drawing rates
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