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Optimization design of reverse deformation based on measuring

results for investment cayity ‘of turbine blade
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Ministry\of Eduication, School of Mechanieal Engineering,
Northwestern Polytechnical*University, Xi'an 710072, China)

Abstract: As'the trial and error method and the numerical simulation method have diffi-
culty in accurately reflecting the deformation of the hollow turbine blade in the process of in-
vestment casting, a/comprehensive compensation method of the reverse deformation based on
the measuring result-was prompted. Firstly, through inspection by three coordinates meas-
uring machine (CMM) and statistical analysis of the investment blade sample, three kinds of
deformation including shrinkage, torsion and bending of the blade body section were calcu-
lated, then a comprehensive compensation algorithm for the design of blade mold cavity
based on the reverse deformation was established, in order to achieve optimization design of
the investment cavity. Taking the tip section of the investment blade sample for example,
the profile error of the blade body, the maximum error of leading edge, the maximum error
of trailing edge decreased by 50%, 68% ., 31%, compared with the uncompensated method.
Finally the experiment results show that the method can effectively improve the forming pre-

cision, and precisely controll the shape of the hollow turbine blade.
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Fig. 1 Diagram of measurement path planning
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Fig. 2 Diagram of measurement points on blade section
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Fig. 3 Flow of the measurement data processing
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Fig. 4 Diagram of translation deformation
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Fig.5 Diagram of angular displacement
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Fig. 7 Measurement points of the investment

turbine blade
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Table 1 Bending and torsion deformation of
different sections

] s/ AT AT B /mm
Ay 10 (0.08,0.12)
As 5 (0.05,0.06)
Ao 3 (0.04,0.07)
Ays 6 (0.02,0.09)
Ay 8 (0.07,0. 1)
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before optimization
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