920 % 459 e R TR Vol.20 No. 9
20124 9 A Optics and Precision Engineering Sep. 2012

XERS 1004-924X(2012)09-2029-07

EREZERXSHESREIHIZITESXR

3 R (IS TR =3 - S /- [ R -
(1 FAAZE NWRBAZELEIRFR, T4 kK& 130025;
2.EMMIFR MEIRFR, 4 # 4 132022
LELEAAFE WRIEZZR, F/4 F48132012)

FEE X /INIR MR 5 30052 00 00 R /N 55 R A kA 1 1 9 55 A L 42 o R R AR - (PZT . PLZT 8 PMNDAE N &
A 55 IS LA I B2l T3 IF R H R g 3R 07 BE B S U O I I UL . B A A R SO O I AL A Y A
JRHR ST T B AT R T RGNS AR . ARG BT RN T RENL . dJE AT BLIN 5 TR AR B Bl
BT, SLURAE I L WOAR A SE E HR R A (100~ 250 V) FIAR 32 R FE (1. 1~0. 6 mm) , A Jifi i 283X 1 5 3h 3 ar
24.7~99.2 N, AICHl A BEDLIE F T s #mg 268 24, 7~99. 2 N, HAE /MR 85 50 % J1 T 00 F 3544 (4 B 4 A
i 55 PERE .

X 8 W EVIES;ERRT R KL TR A e T R 5K

FE 4 %S TN384; THS71. 3 SCEEARIZAD : A doi: 10. 3788/0OPE. 20122009. 2029

Design and experiment of piezoelectric resonance
high frequency fatigue testing machine

JIE Meng"?, LIU Yan'?,XIE Hai-feng', YANG Zhi-gang'* , YANG Lu-yi'

(1. College of Mechanical Science and Engineering »
Jilin University, Changchun 130025, China;
2. College of Mechanical and Electrical Engineering ,
Jilin Institute of Chemical Technology, Jilin 132022, China;
3. School of Mechanical Engineering, Northeast Dianli University, Jilin 132012, China)

* Corresponding author, E-mail: yzg@jlu. edu. cn

Abstract: To get fatigue properties of the small and hard brittle components working at conditions of
little amplitudes and high frequency forces, this paper presents a novel kind of resonance and high fre-
quency fatigue testing machine driven by a piezoelectric vibrator (PZT,PLZT or PMN). First, the
working principle of the piezoelectric resonance and high frequency fatigue testing machine was intro-
duced, and the dynamic model of the machine was established and its systemic dynamic characteristics
were obtained. Then, a prototype was designed and produced. Finally, the dynamic load on the speci-

men was measured by the prototype. The results indicate that the dynamic load on the specimen is
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24.7—99. 2 N by changing the AC voltage amplitude (100 — 250 V) and the thickness of the plate
spring (1. 1—0. 6 mm). The prototype designed in this paper is suitable for the tensile and bending fa-

tigue testing under conditions of little amplitudes and high frequency forces with the dynamic load

mentioned above.

Key words: piezoelectric driving; piezoelectric vibrator; resonance fatigue testing machine; tensile and

bending fatigue testing
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Fig. 1  Structural schematics of piezoelectric reso-

nance high frequency fatigue testing machine
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Fig. 2 Dynamic model of piezoelectric resonance

high frequency fatigue testing machine
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Fig. 3 Test devices of dynamic load on the specimen

measureded by prototype
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Fig.4 Dynamic load on specimen with different in-

put AC voltage amplitudes and thicknesses of

the plate spring
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