27 3 Vol 27 No 3
2006 5 ACTA AERONAUTICA ET ASTRONAUTICA SINICA May 2006

:1000- 6893(2006) 03-0509 06

( , 710072)

Reversing Design Methodology of the Die Profile in Investment Casting Based on the
Simulation of Displacement Field and Identification of Featured Parameters
ZHANG Dan, ZHANG Werhong, WAN Min, WANG Jrfeng, BU Kun

(The Key Laboratory of Contemporary Design & Integrated Manufacturing Technology, Northwestern
Polytechnical University, Xian 710072, China)

12
CAD s ,

60 5 mm , >
83 8% 96 3% 66 7%,

:V261.3 : A

Abstract: A simple and efficient reversing methodology of adjusting featured parameters is proposed for the
casting die profile design of turbine blades. On the one hand, casting shrinkages at different positions of the
blade are considered as nonlinear thermo- mechanical casting deformations that are calculated with accuracy by
finite element analysis. On the other hand, twelve featured parameters describing the camber line and thickness
of the blade profile are identified, analyzed and adjusted to counteract blade deformations. This method there
fore exhibits its advantage over the traditional linear scaling method. As the reversing design of the die profile
is directly based on the CAD parameterized model, the post processing of surface smoothing and surface patc
hing is no longer needed as compared with the existing mesh based reversing method. By investigating the in-
vestment casting of a typical blade with chord length of 60 5 mm, the proposed method is compared with the
linear scaling method and mesh based reversing method. Results show that the die profile obtained can satisfy
the design requirement more accurately. Compared with the traditional linear scaling method, the maximum
profile error, the chord length error and the twist angle error of the blade decrease by 83. 8%, 96. 3% and
66 7%, respectively.
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Fig 4 Sketch of camber line and thickness featured parameters
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Table 2 Variations of featured parameters of the camber
line
B o/ mm 60 50 59 93 - 057 61 07
a,/ (%) 54 80 54 87 Q 07 54 73
a,/ (°) 16 07 16 39 0 32 15 72
B/ (°) 0 Q11 011 -011
Frax/ mm 8 86 8 75 -0 11 8 97
P Jmm 18 77 17. 03 - 174 20 51
3
Table 3 Variations of thickness featured parameters of the
blade
Fmax/ Mm 6 47 6 47 0 6 47
17 12 14 03 -209 2012
T o/ mm
ri/ mm 4 07 4 03 - 004 4 11
ra/ mm 125 123 - 002 1 27
Y1/ (°) 38 01 34 01 -40 4201
() -915 -915 0 -915
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