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Abstract

Functional lubrication has been shown to be a promising method for improving

the performance of ultrasonic motors (USMs). However, the complex lubrication

mechanisms have not been studied and the effect of the lubricant properties on motor

performance remains unknown. In this paper, both low-traction fluids and high-

traction fluids with a wide viscosity range are applied, and the lubricating effects are

investigated in hybrid transducer-type ultrasonic motors. The results clearly show

that high-traction fluids have significant superiority to low-traction fluids in terms

of motor efficiency and reduction of friction loss at the entire range of the applied

preload. A high friction coefficient in boundary lubrication regime and efficient

modulation in friction are confirmed to be essential for achieving high-performance

lubricated USMs. It is also found that the motor performance is independent of

lubricant viscosities in the tested range, irrespective of lubricant types. The reasons

for the distinct lubricating effects with the two types of lubricants are analyzed in

∗Corresponding authors
Email addresses: weiqiu@fysik.dtu.dk (Wei Qiu), knakamur@sonic.pi.titech.ac.jp

(Kentaro Nakamura)

Preprint submitted to Sensors and Actuators A: Physical August 16, 2018



Download English Version:

https://daneshyari.com/en/article/11027843

Download Persian Version:

https://daneshyari.com/article/11027843

Daneshyari.com

https://daneshyari.com/en/article/11027843
https://daneshyari.com/article/11027843
https://daneshyari.com

