. s za ~ : RERER
e
%J '#'. ﬁ % b & 1= D BEIRSE KR LR S SRS

HENENERTS

QPTICS AND PRECISION ENGINEERINE 7

A LRI BUE et S0
A, BT, Bl K%, A

FIHASL:

REAHE, BT, AP0, 45 A ML IR SRR 2 A SRR Dty K5 %5 A2, 2020, 28(4):

782-789.

ZHENG Jie—ji, CHEN Ning, JIAO Xi-kai, et al. Characteristics analysis and optimization of preload

force in ultrasonic motors|J]. Optics and Precision Engineering, 2020, 28(4): 782-789.

TEZR R BE View online: https://doi.org/10.3788/0PE.20202804.0782

FETT ARG HoA S EE

Articles you may be interested in

A AL 2 o B % R SR
Development of high—precision multivariable measurement and control system of ultrasonic motor

e K TR, 2020, 28(4): 759770 https://doi.org/10.3788/0PE.20202804.0759
WEFEA T 7 L HLPE BB THE R R R

Progress on performance promotion technologies of rotary traveling wave ultrasonic motors

YeoF A E AL 2020, 28(5): 1109-1115  https://doi.org/10.3788/0PE.20202805.1109
VAL 2t LR e i S A i

Structure design of beam type clamp for V—shape ultrasonic motor

e K5 TR 2015, 23(5): 1358-1364  https:/doi.org/10.3788/0PE.20152305.1358
P FE L SRR AR i e 5 R D RE A

Wide—temperature—range and low—loss piezoelectric and friction functional materials of ultrasonic motor

S K% TR 2020, 28(4): 771-781  https:/doi.org/10.3788/0PE.20202804.0771
P LI B2 5 07 B P i A R

High—precision control algorithm for velocity and position of ultrasonic motor

Yo K5 T, 2020, 28(4): 790799  https:/doi.org/10.3788/0PE.20202804.0790


http://www.eope.net/
http://www.eope.net/
http://doi.org/10.3788/OPE.20202804.0782
http://doi.org/10.3788/OPE.20202804.0759
http://doi.org/10.3788/OPE.20202805.1109
http://doi.org/10.3788/OPE.20152305.1358
http://doi.org/10.3788/OPE.20202804.0771
http://doi.org/10.3788/OPE.20202804.0790

CRLECHE BB DI R Vol. 28 No. 4
2020 4E 4 A Optics and Precision Engineering Apr. 2020

XEHS 1004-924X(2020)04-0782-08

EEEINBEARFESTSRL

AAELK FLE®A K EL, AR
(LLEFREAE FRA%2FR,ME K 410073;
2.EAEMBMRAFE MEFEWK LK BHE 210016)

T TUE 70 PR 75 L % R IR UK 2 0 S B DR 22 O R 10U 0 Ak 43 T AR Ak O 3R E SR T 4 T R PIL 1 e A
5 r B B . A8 SCGE 505 BT T 300E 06k B2l A B 9K 2l DX L 9 5 e, S 56 00 3T I ) AR Ak B i SR D%
SR, I T RS W) T ) R A o T B R g A o TR 5 1 B e R s TR B A SR AR AR I TR R BUE ) TR
HLLAE 200 s AR 5 7 iR B A B . 256 Bl A 45 0 48 10 T — b im b A [8) i I 3 & 1 190 g 0 ko
W)L B E T IR T B AR AR DK ] . SEUR A5 R R WY, A B E TR 7 B IS ik X 5 K B X [E] 26 R L R K S X L
SN TR e R b B /N B ) o F AL K A o W ) A T T B Bl EL AL TR S A B ) R A TR A
L T 57 TR O T D) 2 0 S G K LU RN RIS R i . AR BT A R A O AR HE T B gt TRUMGOA B8 75 H ML ) 4%
S FRAR Y TAE X IF] Ry 260~320 N, #E1% U 1 96 Bl N, 8 75 A AL IR e 4 47 vk 2 AR S R L TR /N R 2SR, SRR il 1 3
1 5 FHLAR R % 3k 31 BHAR S
X B OWE:ARBEEIGTED KRS RALED
HES %S TN3SA; TM301. 3 SCERARIAAS:A  doi: 10. 3788/OPE. 20202804. 0782

Characteristics analysis and optimization of preload force

in ultrasonic motors
ZHENG Jie-jii' » CHEN Ning', JIAO Xi-kai'» LIU Jun?., FAN Da-peng*
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Abstract: Preload force is a key factor for ensuring the frictional drive of the stator and rotor of an ul-
trasonic motor. In this paper, the influence of the preload force on the proportion of the contact an-
tenna and driving area is first analyzed through simulation. The velocity fluctuation law of different
preload forces is tested experimentally. The velocity and efficiency surfaces under different preload
and torque are measured and plotted. With the help of the encoder and film temperature sensor, the

changing process of the speed and stator interface temperature of the motor under different preload
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force was obtained. Based on the above analytical results, a preload force optimization criterion for
different applications is proposed, and the ideal working range of the preload force is determined.
With the growth of preload force, the contact area is synchronized with the drive area, while the speed
of the driving area decreases and the speed fluctuation of the motor is somewhat reduced, the maxi-
mum efficiency of the motor occurs at a larger torque. Moreover, the highest rate of mechanical effi-
ciency is at a certain preload force, temperature rise of the interface increases, and surface temperature
rise fluctuates. According to the analysis results, the proposed optimization criterion determined that
the ideal working preload force range for the TRUMG60A ultrasonic motor is 260-320 N. The preload

force in this range enables the ultrasonic motor to meet the requirements of low speed stability and

small temperature rise, and achieve the ideal range of braking torque and mechanical efficiency.

Key words: ultrasonic motor; preload force; characteristic analysis; optimization criterion
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