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Ultrasonic motor connected by screw for aperture
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Abstract; A new type of hollow ultrasonic motor connected by a screw was proposed to drive an aper-
ture and control and adjust the intensity of the beam. According to the characteristics of a limited an-
gle of rotation for the aperture, the screw was used to connect the stator and the rotor of the ultrason-
ic motor to apply a pre-pressure to the axial and to implement the circumferential movement of the
coupling. The motor is consist of a rotor, a stator and a base and the rotor and aperture were fixed in
a setting ring, by which the diaphragm integrated design was realized. The stator modal was analyzed
at an operating frequency of 38. 26 kHz by using the finite element software. As motor pre-axial
movement brings greater pressure changes, the motor has a smaller rotory angle and can not drive the
aperture to open or close. To overcome the pre-pressure changes, flexible design of the rotor was per-
formed. Simulation results show that,at default rotation 90 ° range, pre-pressure changers are within 27 % of
the variation. Tests show that the stator has excellent vibration characteristics,and its interference from work

modal is 5 kHz or more; the impedance variation is not more than 10% ,and the pressure change has a little
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effect on the motor. Furthermore, opening time of the aperture is 5 s, and its closing time is 4. 4 s. The diam-

eter of the aperture shows a linear relationship with motor run time. The motor meets the demands of aper-

ture adjustment,and is charaterized by simpler structure and a few aparts.
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Fig. 1 Block diagram of TRUM-60
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Fig. 2 Block diagram of a hollow USM connected by screw
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Fig. 3 Pictures of a hollow USM connected by screw
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Fig. 4 Mode shape of a hollow USM connected by screw
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Fig. 5 Reducing stiffness design of rotors
i A BRIT 7 B A TR [l S5 A 8 X

FHERE S B P W BUE 1484k, 76 ANSYS i3
WK FH Solid186 HoC#E 4T WK% &1 43 . % 7 F s 1l

Titi Jin [ 5 29 5 HL AL A Bl 90°, Bl 2 FS S 0. 125
mm; T RS /TS BN 7 AR LR 5 TR . R
TERE I 5 1, Ja Shist B B 71 o8 223. 5 N Jig ik
90°JF » Wi J1 K 689. 15 N i JF 4 (1 %% 7, J5 3
I IR T5UE S R 223, 5 NLBE#E 90° )5, % J1
285.31 N, A HI7E b ) 057 %% 76 %% + (1 22 TP 16 46
SR S PRI P B 4 il 1) 62 8% 5 TR ) A Ak R 4R
MWXR, MG —afm B T, k)
AR A AH X BN 5 O R GE LT U AR AR A
277 Z N s JT 1 A5 b i) W EE Dy 37 240 NY/
mm , FF A S5 5l 15 W EE R 4 944, 8 N/mm. WA 6
JiR . X AR 52 BRis A7 of JF R TS B BL IS AT
O, FEREHT LR K BB E 4% 70°, JF Al Ak BLAS i He
BLATJiER% 300°,

() RIT M5+

(a)Rotor without slot

(b) FF &%+
(b)Rotor with slot
E6 #rEEsE

Fig. 6 Deformation of pre-pressure rotors
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Fig. 8 Impedance test for stator
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