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Investment Casting Technology of K648 Superalloy Casting
Based on Hollow Wax Mold
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Abstract: The dimensional accuracy of investment castings is greatly affected by the linear shrinkage rate of the wax mold.
Reducing the linear shrinkage rate of the wax mold is an effective measure to improve the dimensional accuracy of
castings. The influence of a hollow wax mold on the dimensional accuracy of a K648 superalloy casting was studied. The
results show that a hollow wax mold can alleviate the problems of plane shrinkage and local deformation of the investment
mold. The average linear shrinkage of the wax mold is reduced from 1.16% to 0.54%, the dimensional accuracy of the

casting can be improved from CT7 to CTS, and the shrinkage of the casting is reduced from 2.70% to 2.41%. The present

research can provide a reference basis for improving the dimensional accuracy of thick and large investment castings.
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Fig.1 Structure and key dimensions of casting



(EEIE A )12/2023

KGER , E.ETFTOREEMN KM S REAEFHBEFEIZMR

<1159

K 2 LGRS a5
Fig.2 Solid structure of the wax mold
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Fig.3 Hollow structure of the wax mold
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Fig.4 Schematic diagram of the wax mold correction
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Tab.1 Process parameters of wax mold preparation
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Tab.2 Process parameters of shell preparation
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Tab.3 Process parameters of pouring
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Fig.5 Scanning results of the wax mold: (a) solid structure, (b) hollow structure
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Tab.4 Linear shrinkage of key dimensions of wax mold
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2 61.97 60.98 1.60 61.88 0.15
3 14.36 14.30 0.45 14.32 0.31
4 53.35 52.80 1.03 52.88 0.88
5 26.68 26.42 0.97 26.48 0.75
6 34.89 34.71 0.52 34.79 0.29
7 38.99 38.24 1.92 38.58 1.05
8 85.16 84.42 0.87 84.88 0.33
9 16.42 16.20 1.32 16.40 0.10
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Fig.6 Linear shrinkage of key dimensions of wax mold
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Tab.5 Key dimensions of castings
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2 61.97 59.97 3.23 60.24 2.79
3 14.36 14.07 2.07 14.04 2.26
4 53.35 52.33 1.91 52.19 2.17
5 26.68 25.71 3.62 26.15 1.97
6 34.89 34.15 2.11 34.08 2.31
7 38.99 37.98 2.60 37.98 2.58
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Fig.7 Dimensional tolerance zone and dimensional accuracy grade of castings
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Fig.8 Linear shrinkage of key dimensions of castings
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