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Contact mechanics study of piezoelectric materials
in passive wireless strain sensors

Li Zifan"*  Zou Xiyue®, Liang Xiaoyu',Hu Bin
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2. China Special Equipment Inspection and Research Institute, Beijing 100029, China)

Abstract ; In order to solve the problems of poor stability, weak anti-interference ability and short transmission distance of existing passive
wireless sensors, a new type of passive wireless strain sensor was proposed. The sensor consists of two coils and a volume acoustic
sensor, which includes a force transmission structure and a quartz wafer, which converts the strain on the measured surface into a
detectable quartz resonant frequency shift. Firstly, a semi-elliptical contact model was established to study the effects of contact force,
excitation voltage, and contact element shape on quartz to improve sensor performance. The second, design a quartz loading device to
realize the loading of small forces on the quartz surface. Last, build a passive wireless strain sensing system, the transmission distance
can reach 5 ¢cm, the resolution is about 4.2 Hz/pe, the strain measurement range is 600 pe, and the repeatability is 5.47%. The
experimental results show that the sensing system has good performance, and will be combined with UAVs in the future to provide an
effective solution for large-scale structural strain measurement.
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Fig. 1 Quartz contact
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Table 1 Power vs. tangential force
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Table 2 Model parameters
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Fig. 4 Contact parameters for different contact element sizes
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Fig.5 Contact parameters at different tangential forces
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radius at different minor axis radii was compared
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Fig. 13 Passive wireless strain sensing system equivalent circuit

3.2 fRERERSRE
A AR IS 1 —ME 1 45 F—A> 6 MHz fY 1 3%
an T AL, SEPTUNTEL 14 B AR T 25K AL A R AR T |

FALER P EVA W4 DL R i aE i Hodp R R 5 T 5
K FH SAL 3D #TEIHLE , B854 th 3 SLA660, 28 UV 7K
FTHEVRIG , B 25 #E R 2 688 ~2 790 MPa, HiL 25 5
JEH 66 ~ 73 MPa, 8 & o 88, 1% B #% IS 4 % FH e 7k
(LOCTITE 403 ) K T2 I, A 98— i i 20 i T I
JAE TV A P R E S 30 b, ) — ity i) R 5 G A A
B EVA M4 I (R B 60 JE, R FCHE B C B &, i 22
+5 i) WEREICER S EVA 45 2] X A 0 5 R S
PER, BEfoCrEO; T I s b iR 5 T 56 R g 42 %
o TZAE AR I 2R T 1 25 i A BURK W IR IR A 2
il TC A X A S it i — AT ) T AR R A B 2R
T ) T 58 BT, VA 8 40 v/ | SR P e X A B 3R T
Tt O AT U/ N, A SR VSR A SRR )N 5 XY N 2R 1 e L
ST e 40 s 0 18 K, S P o 8 X A 08 it % T e o 14
AT IR K,

Wik

K14 M AL iR il ik
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