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Abstract

To address the challenges of limited steering gear compartment space, stringent vibration and
noise control, and high automation requirements in certain ships, a design scheme for a high-effi-
ciency, precise variable-frequency control electric direct-drive steering gear is proposed. Experi-
mental results demonstrate that the transmission efficiency of the electric steering gear is signifi-
cantly improved, while energy consumption, vibration, and noise are notably reduced. The system
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can operate efficiently and reliably during long-term ship operations.
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Figure 1. The schematic diagram of electric steering gear
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Figure 2. The system diagram of the electric steering gear
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Table 1. Main parameters of electric steering gear
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Figure 3. The schematic diagram of the actuator
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Table 2. Main parameters of the involute cylindrical gears
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Figure 4. The simulation analysis of the involute cylindrical gears
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Figure 5. The multi-unit cooperative
control diagram
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Figure 6. The schematic diagram of regenerative energy
recovery
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Figure 7. Loading simulation test of the electric steering gear
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Table 3. Output torque of the electric steering gear
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