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(Design of Roll-Screen System Using Ultrasonic Motor)
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Abstract

For silent operation, Roll-Screen has been designed by using piezolelectric ultrasonic motor. To drive the
ultrasonic motor, a digitally controlled drive system has been designed by using PLD. And, to measure the
position and velocity of Roll-Screen, encoder with 36 pulse/revolution is used. This paper proposed a new
method for a precise velocity control of ultrasonic motor, in spite of using low-level encoder. The proposed
method use a non-fixed sampling time and compensate the initial nonlinear characteristics of ultrasonic motors.
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Fig. 1. Roll-Screen system using ultrasonic
system
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Table 1. Specification of ultrasonic motor for

roll-screen
i  Ultrasonic | Ultrasonic motor
motor (including Gear)
Related Torque([kg) - fem)) 5 R'|
Maximum Torque((kg] - [cm]) 65 40
Related Speed([rpm}) 120 182
Maximum Speed([rpm]) 130 PA
Holding Torquelkg) - {cm)) 65 40
Driving Frequency({kHzl) $~46
Boder — .- ey
Ceramic | 6 Q@
Power Consumption 15(W)24[V), 650mA)
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Fig. 3. Internal structure of ultrasonic motor
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Fig. 4. The driving principle of ultrasonic_ motor
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Table 2. Power consumption as iterative number
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5 4 1 ap [awp| BE R S
13 052 |12.48 | 060 | 14.4
103 e 054 | 12.96 e 060 | 144
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303] 053 |12.72 060 | 14.4
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Table 3. Velocity of Roll-Screen as iterative
number

E-234¢ 1 E-~389 2
Down(&) | Up(Z) | Down(&) | Up(X%)
1 34882 | 38545 | 34.873 | 38576
10 34863 | 38543 | 34.882 | 38561
40 34.868 | 3856 34.88 | 38541
80 34875 | 38555 | 34.879 | 38551
100 34.89 38549 | 34874 | 38562

E 4 230 2f# 5F

Table 4. The measurement using sound level

meter
2zl ] BelQlE 2
Z & A+ A
%j_q_b 31| Up |Down %j_a_‘" 31| Up |Down
TP & \(aBDidaB T 5 | 4 1(dB
sy | T ((dBD){({[dB]) (dB]) -r'([ D1 ({dB))
il 4 54 11 5 5
53 51 53 54 h4 51 M 5o
10| 54 | 54 | 10] 54 | 54
5. &2 &

2 =2 523 A7 A, LAHEE HAs
U=E 57| H8l a5 EEHE ol &
gt E-23UE AAT Itk 229 BHE
o] 8% BF L8 UQ FE oY 2ESHEE
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