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Rapid Tooling Method of Metal-Type Conformal-Cooling Wax-Injection-Mold
for Investment Casted Blades

Liu Siyan, Xu Sainan, Liao Wenhe , Zhang Liangliang
(Jiangsu Key Laboratory of Precision and Micro-manufacturing Technology,

Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: Aiming at the low accuracy and heat conductivity of the existing epoxy-type rapid tooling
method,a metal-type rapid tooling method based on the low-melting-point alloy is put forward for wax-
injection pattern of investment casted turbine blades. The composite structure of the wax-injection
cavity mold is designed, outside of which is a aluminum frame, and inside of which is the casted low-
melting-point alloy with an embedded conformal-cooling copper-tube. Moreover, the conformal-cooling
pipes in the mold are designed, and the cooling temperature field of the mold is simulated using the
ANSYS software, regarding the system of "mold, wax-pattern and core” as the analysis object. The
simulation result shows that the cooling rate and the temperature uniformity of the mold are greatly im-
proved.
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(b) Mold parting

(a) Turbine model
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Fig.1 Schematic of blade model and mold parting
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(b) Schematic of core

(a) Splitting of upper mold
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Fig. 2 Schematic of upper mold splitting and core
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Fig. 3 Schematic of one-block upper mold casting
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Fig. 4 Schematic of whole mold assembly
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(a) Segment of upper cooling pipe (b) Segment of lower cooling pipe
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Fig. 5 Blade body segment of conformal cooling pipe
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Fig. 6 Wax outer & inner surface temperature aflter

cooling for 18 s
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Fig. 7 Wax basin & back inner surface temperature after

cooling for 200 s
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