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Sand Mold Low-Pressure Casting Process Improvement of the
Current Transformer Shell for Ultra High Voltage GIS

ZHANG Bing-bing"*, LI Hong-qiang’, ZHU Guang’
(11. Xi'an XD Switchgear Electric Co., Ltd., Xi'an 710077, Shaanxi, China; 2. Xi'an XK Precision Founding Co., Ltd., Xi'an 712046,
Shaanxi, China)

Abstract: To address the gas leakage problem of the current transformer shells manufactured by sand mold low-
pressure casting process for ultra-high voltage GIS, analysis and process improvements were carried out. The results
indicated that when the original process being used, the gas leakage mainly resulted from the premature solidification
of the bottom flange of nearby the inner gates, leading to generate a circle of isolated liquid-phase zones in the barrel
section, then resulting in solidification defects. Process improvement 1: a sprue was vertically connenected with eight
uniformly distributed inner gates to fill the inner cavity of the bottom flange; the reinforcement bars were added from the
bottom flange to the edge of the disc, which were removed after heat treatment; and adjusted the chills. In the simulation
result of solidification process, isolated liquid-phase zones occurred at the root positions of the reinforcement bars of the
circular disc and near the ingates. Process improvement 2: the inner step of the casting blank upper flange was modified
with a slope, the ingates were thickened, and additional subsidies were added to the ingates along with chill adjustments.
Simulation results demonstrated that the casting achieved sequential solidification without shrinkage holes and porosity
defects. Finally, according to the process improvement two, the trial production and the batch production more than 30
products were carried out, and the process was stable.

Key words: ultra high voltage; GIS; solidification defect; gas leakage; aluminum alloy shell; sand mold low pressure
casting; process improvement
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F2 REIESH
Tab. 2 The pouring process parameters
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Tab. 3 The pouring pressure parameters
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Fig. 3 The shrinkage cavity and porosity defects
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Fig. 4 The dye penetrant inspection situation
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Fig. 5 The simulation results of the original process
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Fig. 6 The process improvement one
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Fig. 7 The simulation results of the process improvement one
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Fig. 8 The process improvement two
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Fig. 9 The simulation results of the process improvement two
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Fig. 10 The finished product
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