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Optimization of the Structural Design of the Integral Slip of a Soluble Bridge Plug
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Abstract: In order to improve the anchoring performance of the integral slip of a soluble bridge plug,
the team took the design of the integral slip suitable for a $95. 0 mm soluble bridge plug as an example,and then
proposed a structural optimization design. According to the results from fracture experiments and numerical simula-
tion of the integral slip, when the groove length 1/2 and above reach tensile strength under the effect of axial force,
the slip fracture opens. Based on this law, the structure of stress groove was optimized by a numerical simulation.
The integral slip adopted the form of six stress grooves, the length, thickness and width of stress groove were
25.0 mm,2. 0 mm and 4. 0 mm, respectively. The distance from the front end and back end was 25.0 mm and
10. 0 mmj, respectively. Under this structure, the breaking force of the slip was 72 kN, which met the technical re-
quirements of the slip breaking force when the $95. 0 mm soluble bridge plug was sealed. Moreover , numerical sim-
ulations and fracture experiments both showed that the integral slip after structural optimization could avoid C-
shaped openings, resulting in better pressure bearing capacity and better anchoring performance of the slip. The re-
sults also demonstrated that, after structural optimization design, the breaking force of the integral slip of soluble
bridge plug experienced an obvious decrease. The integral slip is capable of avoiding a C-shaped opening,which can
improve the anchoring performance.

Key words: soluble bridge plug;integral slip;structure design;numerical simulation
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Fig. 1 Structure and size of the integral slip
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Fig. 2 Open diagram of the integral slip
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Fig. 3 Fracture shape of the integral slip
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Table 1 Mechanics parameters of Material a and Material b

SRR L/ . Je SR B/ HUR R B/
RS MPa TR MPa MPa

a 5615 0.25 201. 31 248

b 7 843 0.25 148. 00 215
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Fig. 5 Numerical simulation model
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Fig. 7 Stress distribution of the stress groove
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Fig. 8 Schematic diagram of the stress groove structure
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Table 2 Structural parameters of the stress groove
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Simulation results of Mises stress distribution of

cone reaction force and slip
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Fig. 11 Fracture process of slip
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Fig. 12 Experiment results of slip fracture
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