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Fig.1 The quarter-wave patched rectangular antenna
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Fig. 2 Reflection curve and resonance frequency
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Study on Energy Flow of Fruit Trees Under External Excitation Force

LIU Zilong, WANG Chunyao, XU Zhengfang, ZHANG Zhi, ZHANG Yaobin
(School of Mechanical Engineering, Xinjiang University Urumgqi, 830047, China)

Abstract Under external loads, the vibration energy transfer from excitation position to the branches of fruit
trees, and we analyze the effects of fruit tree morphology on energy transfer. Two" Y' type of fruit trees and three
branches of fruit trees are chosen as the test samples, and the acceleration signal is fitted to get the acceleration
function. Then the speed function can be obtained by the integral of the acceleration function and the kinetic energy
of the measuring point on the branches of fruit tree can be also calculated. The kinetic energy we calculated can be
regarded as external loads transfer to energy of each point. The value of the acceleration in the branches is accord
with the variation of sine function under the sinusoidal excitation, and the branch acceleration signal frequency and
the excitation frequency are almost the same. When the energy flowing goes through the bifurcation point, it
would be shunted, and more energy move to the side branches with large diameter. The efficiency of transmitting
energy in the trunk is higher than the lateral branch; When the excitation frequency is 20Hz, the efficiency of
transmitting energy is better, and the maximum of the instantaneous velocity of fruits and amplitude of swing are

much larger. So, fruits become easier to fall off.

Keywords vibration of tree; transmitting energy; morphological structure; excitation frequency

Strain Sensor Based on Rectangle Patched Antenna: Simulation and Test

XUE Songtao"?, JIANG Can', XIE Liyu', WANG Shicong®, WAN Guochun®
(1. Institute of Structural Engineering and Disaster Reduction, Tongji University Shanghai, 200092, China)
(2. Department of Architecture, Tohoku Institute of Technology Sendai, 982-8577, Japan)

(3. Department of Electronic Science and Technology, Tongji University Shanghai, 201804, China)

Abstract When a patch antenna is undergoing strain, causing the antenna to deform, its resonance fre-
quency shifts accordingly. Based on this principle, a strain sensor with patched antenna can be used for
monitoring strain in structural members. This paper adopts 2. 4GHz quarter-wave rectangular patched an-
tennas as strain—sensing units. Firstly, the dimension parameters of patched antennas are determined via
HFSS™, and the resonance frequency shifting of the antennas is simulated when antennas are undergoing
the tension strain in length and width direction respectively. Then, the antennas are glued on the surface
of aluminum plates along the longitudinal and transverse direction respectively. The resonance frequency of
antennas under different stressing level is identified via network analyzer. Both the simulation and test re-
sults show there is a good linear relationship between resonance frequency variation and the strain in length
direction, while the width variation of the rectangular patched antenna has limited influence on the varia-

tion of resonance frequency.

Keywords patched antenna; strain sensor; resonance frequency;strain transfer efficiency

Crack Growth Monitoring of Horizontal Stabilizer Shaft Based on Lamb Wave

YANG Weibo'*, YUAN Shenfang'®, QIU Lei"*
(1. State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics
and Astronautics Nanjing, 210016, China)
(2. Research Center of Structural Health Monitoring and Prognosis, Nanjing University of Aeronautics

and Astronautics Nanjing, 210016, China)

Abstract As a main bearing part of in-service aircraft, horizontal stabilizer shaft has a slender cavity with



