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Design and Experiment of Piezoelectric Vibration Seed Homogenizer
for Super Hybrid Rice

LIU Cailing LI Fanglin YUAN Hao JIA Xuan ZHOU Zhizhi
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Aiming at the problems of poor uniformity of low sowing quantity precision metering device of
vibrating rice seedling tray at present, which is difficult to provide a single row of stable seed flow, a
piezoelectric vibrating homogenizing device was designed. The structural parameters of each component
were determined by analyzing the vibration principle of piezoelectric vibrator, the dynamics of vibrating
plate and the steering of rice seeds. The structural parameters of the vibrating plate were optimized.
Taking the depth of the seed storage box, the angle of the steering groove and the direction of vibration as
the test factors, the optimization test was carried out in combination with the Box — Behnken test scheme.
The results showed that the interaction of the angle of the steering groove, the depth of the seed storage
box, the direction of vibration and the angle of the steering groove had a significant impact on the test
results. When the depth of the seed storage box was 8 mm, the angle of the steering groove was 49°, and
the direction of vibration was 29°, and the coefficient of variation of seed evenness was 17.91% . The
relationship between the input voltage and the amplitude was further determined by the acceleration
measurement bench test. Under the optimal structural parameters, the variation coefficient of uniformity,
the qualified rate of sowing and the missed rate of sowing were 18.20% , 94.65% and 0.67% ,
respectively. The seeding performance test at different uniform seeding speeds showed that when the
working voltage was 130 ~ 180 V, the qualified seeding rate was no less than 94.17% and the missed
seeding rate was no more than 0. 83% . The adaptability test results of different rice varieties showed that
under the three working voltages of 130 V, 150 V and 170 V, the qualified seeding rate was no less than
94.17% , and the missed seeding rate was less than or equal to 1. 0% , which met the requirements of
precision seedling raising and sowing of super hybrid rice.
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Fig.21  Vibration homogenizer test bench
LoRghtk 2. A 3. kel
5.3 AEE)FEEEMERE
SRIIE LR B 50 Fhke B T RS RN AT AN ]
SIFR R R R I RE IS, ARG FI A4 R A 15l
RIGFERS , AR E R 3 WK, 45 S s,
MFR 5 W, Bl A S0 L R R K, A0 ol i i 3
K, FEFI A A& Rl /N, IR 30, 4 TAEHR R R
130 ~ 180 V I, HAEFI G AR A/NT 94, 17% , T4k
BARKT 0.83% , # F Pk Gt T H i 9= 3l HE F
RIS A KRS L RR R ELR
5.4 A[ESBMKFERFEMERE
RIBIE AR R L R B0 S ke AN A
Fh 2RSSR 38 P, IR L 1 5 T 6203 H
P 2108 3 Fh 44 58 7K A, #EHR 130,150,170 V FIR A

(] B T AL, LA o A% R AN it R A B 15
IR 6 Fin

F6 BMIBBRMEXIGER
Tab.6 Result of seeding performance test

A TAEHRIE/V  EMERE/ % WG/ %
130 97. 67 0.33
b1 5 150 96. 00 0. 67
170 94.17 0.83
130 95. 83 0.33
JIE 6203 150 94. 83 0.50
170 94.17 0.83
130 96. 83 0. 50
A 2108 150 95. 00 0. 67
170 94.17 1.00
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