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Abstract

At present, the difficulty for workover rig is low degree of automation in China. However, the cost
of designing a new automatic workover rig is so high that it is not suitable for the situation of low
oil prices, so we need to upgrade the current workover rig to the automatic one. For automatic
workover rig, its tubing and rod thread screw on or off automatically is a key. The hydraulic tong,
which applied to the automatic workover rig, is designed. According to its function and the process
of action, we also design the hydraulic control system. For two kinds of hydraulic motors, one for
elevating and the other for thread screwing on or off, we carry out their parameter calculation and
selection. Likewise, we use AMESim to simulate the hydraulic control system of hydraulic tong and
the hydraulic system for thread screwing on or off. The simulation results are consistent with the
design of action.
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Figure 1. Structure of closed hydraulic pliers
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Figure 2. The flow diagram for upper unloading screw thread
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Figure 3. The hydraulic system of automatic hydraulic pliers
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Table 1. Parameters of worm gear and worm
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Table 2. The parameters and model of the lifting hydraulic motor
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Figure 4. The simulation model of hydraulic clamp lift circuit
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Figure 5. The inlet pressure-time curve of lifting motor
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Figure 6. Torque-time curve of lifting motor
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Figure 7. Angular acceleration-time curve
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Figure 8. The simulation model of shackle system
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Figure 9. The electromagnetic valve actuation signal-time curve
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Figure 12. Tightly motor torque-time curve
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Figure 13. Spinner motor torque-time curve
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