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Research on the Formation Mechanism and Prevention of Shrinkage and Porosity Defects in

Centrifugal Casting Pipes
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Abstract: Centrifugal casting is the main method for producing cast pipes, but shrinkage and porosity problems greatly reduce the
quality and service life of cast pipes. The article mainly studies the causes of shrinkage and porosity in centrifugal cast pipes, and
further analyzes the factors that affect the formation of these defects, including solidification shrinkage and insufficient filling
shrinkage; Temperature gradient and solidification sequence; Branch growth and liquid phase supply are cut off; The centrifugal force
field causes bubble precipitation and other aspects. At the same time, the methods of defect detection were also elaborated, mainly
including ultrasonic/radiographic non-destructive testing and CT three-dimensional reconstruction. Finally, methods for optimizing
process parameters, controlling centrifugal force fields, purifying and degassing molten materials, and using numerical simulations for
process improvement are proposed to prevent the above-mentioned defects. Research has shown that maintaining the opening of the
contraction channel while suppressing bubble precipitation under centrifugal force is an important factor in preventing shrinkage
porosity.
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