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Study on Self-moving Cell Linear Motor Using Piezo-stack actuators
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ABSTRACT

The concept of a new linear motor that uses piezo-stack actuator is demonstrated. The working principle is far
different from the conventional inchworm motor, This motor is based on the self-moving cell concept. The linear
motor has three cells and each cell is constructed with one piezo-stack actuator and a shell structure. A cell train
is constructed by connecting these cells and the cell train is fitted into a guide way with a proper interference.
The cell train moves along the guide way, by activating each cell in succession. The moving motion of the motor
is tested. Since this linear motor uses piezo-stack actuator with unified clamping cell, it can produce fast speed,

high resolution and large push force.
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Figure 2. Cell Train
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Figure 1. Operation Principle
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Figure 3. Shell Structure
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Table 1. Design Parameter Identification
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Figure 4. Finite Element Analysis
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Figure 7. Input Signal Overlap
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Fig 8. Speed Characteristics

Figure 9. Load Characteristics
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