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Abstract

Hydraulic thruster was characterized by flexible hydraulic compression, which has been widely
used in horizontal wells and extension wells, in which drilling pressure was not easy to be exerted.
However, in the working process of hydraulic thrusters, its spline connection structure of the key
component was serious worn and had high failure rate. Aiming at this problem, a finite element
model of transient sliding contact was established in consideration of the axial compressive force,
the radial pressure on the inner and outer surface, the torque and the displacement load of the
mandrel. Through the test program using the orthogonal experiment, the sensitivity analysis of
the key structure parameters of number of tooth, its root fillet and inner circle diameter on its
performance was carried out. Finally, the mathematical model is established for the optimal de-
sign of connection structure, and then it is optimized for obtaining the optimal combination of pa-
rameters using SQR programming. The results show that compared with the initial model, the op-
timized model effectively reduces the response value by about 24.9%. The research result pro-
vides a theoretical basis for the design of hydraulic thrusters.
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Figure 1. The diagrammatic sketch of hydraulic thruster structure
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Table 1. The basic parameters of the spline connection structure
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Figure 2. The clout chart of equivalent stress of the mandrel and frictional stress on the single-tooth working face
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Table 2. The design variables range of the spline connection structure
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Table 3. The orthogonal test program and its results
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Figure 3. The factor-index figure
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Figure 4. The comparison between experimental data and predicted values
B 4. RBTIME SR ERMTELE

Table 4. The contrast between initial design and optimal design
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