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Fig. 1 K4169 impeller
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Fig. 2 The design schemes of the gating system
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Table 1 Chemical composition of the K4169 alloy W /%
c Cr Ni Mo Al Ti Nb  Mn Pb Si S P Co Cu Ta zr B Bi Fe
0.056 18,57 5263 3.12 0.60 094 540 0.056 <0.001 0.06 0.001 0.003 0.14 0.05 =<0.02 0.02 0.002 <0.0001 A
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Fig. 3 The simulation results of the gating system A
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Fig. 4 The simulation results of the gating system B
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Fig. 5 Number and distribution of the shrinkage in castings
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Table 2 Chemical composition of the casting Wg /%
c Cr Ni Mo Al Ti Nb Mn Si S P Co Cu Ta B Fe
0.034 1857 5223 2.95 0.48 1.03 5.24 0.051 0.1 0.001 0.007 0.059 0021 =<0.02 0.002 #&&
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Fig. 6 Alloy impeller casting
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Table 3 Mechanical properties of the furnace test rods
iXFEMS  R,/MPa Ry ,/MPa Al% ZI%
1 1102 889 16 20
2 1064 867 10.5 20
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Study on the Centrifugal Casting Process of K4169 Alloy Impeller Vacuum
Consumption Electrode Condenser Furnace
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Abstract:

High-temperature alloy castings have extensive and important applications in aerospace and other fields,
and the common process adoptes induction melting and pouring. The pouring process uses oxide crucibles,
which will affect the purity of raw materials, and gravity pouring is used to easily produce defects such as
porosity and misrun in the alloy. In order to improve the purity of the liquid metal, this paper used a vacuum
consumable electrode condenser furnace to perform centrifugal casting of the K4169 impeller, and conducted
casting simulations for different pouring systems and centrifugal speeds. The results showed that the casting
defects were mainly concentrated in the axial middle position of the casting and the small diameter outer ring
of the impeller; with the increase of the centrifugal speed, the number and distribution of the defects in the
casting are significantly reduced. When the centrifugal speed was 200 r/min, the microscopic shrinkage pore
volume was about 0.2 cm®, after quality inspection, the surface, interior, chemical composition and mechanical
properties of the casting all met the corresponding requirements.
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