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Dimension Control of Gas Turbine Solid Guide-vane during Investment Casting
Ding Pan, Yang Haiging, Li Qing., Zhang Lihui, Zhang Mingjun
(Science and Technology on Advanced High Temperature Structural Materials Laboratory,
AECC Beijing Institute of Aeronautical Materials)

Abstract: The deformation and shrinkage data of large-scale double solid equiaxed crystal vanes were analyzed by
3D optical scanning technology, and influence of different wax placement ways on the dimension were investigated
to obtain the appropriate control method of vane shrinkage and dimension. The results reveal that the shrinkage
factor along spindle direction(Z) is increased from the leading edge to the exhaust edge, while that along basin-
back direction(Y) is decreased from the leading edge to the exhaust edge. The shrinkage factors of large flange are
much smaller than small flange along both inlet-outlet(X ) and basin-back direction. Blade deformation is mainly
induced by wax making and pouring process. In view of wax pattern deformation, placing wax laterally with the
backside of vane downward is the most conducive to reducing deformation.
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The entity of gas turbine guide-vane casting
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Tab.1 Chemical composition of K438 alloy %
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Fig.2 Calculation of casting shrinkage factor
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Fig.3 Different placement ways of wax patterns
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Fig.5 Shrinkage rate of the vane along different direction
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Fig.6 Deviation of vane profile at different stages
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Tab.2 Vane profile under different placements mm
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Fig.7 Dimension verification of casting
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