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Abstract: The main body of the hydraulic elevating catcher is a key cast steel component for oil drilling and
production; due to its complex structure and large variations in wall thickness, it is prone to casting defects such as
shrinkage cavities, shrinkage porosity and hot tearing, and the traditional process design results in a long trial cycle and
a high rejection rate. In this research, taking the ZG26CrNiMo hydraulic elevating catcher main body as the research
object and adopting the gravity sand casting process, the gating system and riser structure were designed; the parameters
of the unpressurized gating system and the specifications of oval exothermic risers were determined, and a three-
dimensional model was established via UG software and imported into ProCAST to conduct numerical simulations
on the temperature and stress fields during solidification, with comparisons made regarding the casting defects, stress
distribution and deformation generated by the original and improved processes. The results show that the original
process causes obvious shrinkage cavities and porosity, severe stress concentration with a maximum stress of 1 000 MPa
at right-angle positions and large deformation, whereas the improved process eliminates shrinkage cavities and porosity
by removing the original feeding system, adding external chills and tie ribs, and adopting R50 mm fillet transitions
instead of right angles, reduces the three-directional displacement of the casting to approximately 1 mm, and lowers the
maximum stress to only 158 MPa. Production verification indicates that the optimized castings have no internal defects
detected by non-destructive testing and show no fracture in tensile tests under twice the calculated load, which fully
meets the PSL 1 requirements of API Spec 8C (2012); the combined application of traditional process experience and
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numerical simulation effectively solves critical casting quality problems and provides a reliable reference for the process

design of similar complex cast steel parts.
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Tab. 1 Chemical composition of ZG26CrNiMo material wy/%
C Si Mn P S Cr Mo Ni \% Cu
0.23~0.28 <0.80 0.60~0.90 <0.030 <0.025 0.40~0.80 0.15~0.30 0.40~0.80 <0.03 <0.30
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Fig. 2 Process optimization scheme for main casting of hydraulic elevator
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Fig. 3 Solidification simulation of the original process scheme
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Fig. 5 Solidification simulation of the process scheme 2
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Fig. 6 Stress and displacement fields of the original process scheme
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Fig. 7 Stress and displacement fields of improved process scheme 1
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Fig. 8 Stress and displacement fields of improved process scheme 2
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