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A Study on Force-Reflecting Interface
using Ultrasonic Motors

Won-Chan Kang’, Dae-Hyun Kim", Young-Dong Kim®

"Dept. of Control & Instrumentation Eng., Chosun University

ABSTRACT
This paper describes the evaluation of a force—
reflecting interface with ultrasonic motors{UUSMs),
The force-reflecting interface allows a human to
within  virtual
effectively display the mechanical impedance of the

feel object environment. To
human hand we need a haptic device with specific
such as low inertia, almosl zero
USMs have

attracted considerable attention as the actuator

characteristics,
friction and very high stiffness.

salisficd these conditions. USMs combine features
such as high driving torque at low rotational
speed, high holding torque and fast response.
therefore we studied two degree of freedom
force-reflecting haptic system.
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Mass of motor | 240 ig]
Torque ratlg}g_ 3.2 [Kgf - cm]
RPM rating 90 [rpm]
Opg_rgqaéeﬂ‘;g“g 50 |KHz]
Maximum exerted force 3 [N]
Backdrive friction 0.33 [ Nms/rad ]
Inertia 0.031 [ gm’]
Backlash 0
Device stiffness High
Haptic Renderer
Haptic Interface Haptic Interface

——» 1. Model of Vitual World ———»

Inputs : Endpoint | 2 Haptic (nterface
position Control Algorithm

Quputs : Reflecting
force to user's hand
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respect to the virtual environment
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Calculate a reaction force based on
physical laws of the virtual environment

Apply that force to the user's finger
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