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Design and Experiment of Rotation Adjustment and Automatic
Locking Device of Bi-directional Ridger for Paddy Field

WANG Jinfeng' WENG Wuxiong' JU Jinyan CHEN Xinsheng' LIU Junlin' TANG Han'
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. College of Mechanical Engineering, Heilongjiang University of Science and Technology, Harbin 150022, China)

Abstract. Aiming to ensure the efficiency of ridge construction, reduce the labor intensity, and solve the
problem that the manual control accuracy was not high and there was a large swing in the process of
switching operation mode of the bi-directional ridger in paddy field, resulting in unstable rotation and
unable to automatically lock. The whole structure and working principle were described. The motion
model of the rotation adjustment device and the locking device was established, the angular acceleration
range of the rotation process was determined to be 0. 038 ~0. 154 rad/s’ and the rated output torque of the
motor of the required electric push rod was 1. 64 ~6.71 N-m through kinematic and dynamic analysis.
Based on the calculation of the moving speed of the electric putter, the relation curve between the
elongation speed of the electric putter and the turning time was obtained and the steering control system
was designed. According to the stress analysis of the lock pin, the maximum resistance of the lock pin to
the soil was 18 470 N and the diameter of the lock pin was 10 mm. The slewing performance test was
conducted to record the slewing adjustment state of the chain drive box and compared with the theoretical
motion state designed in a rotating cycle. The results showed that the mean square error of the whole
rotation cycle was 1.01 (°)?, the rotation adjustment process was consistent with the ideal motion
process, and the control system had a high precision. Field operation performance test was conducted on

the bi-directional ridger in paddy field. The test results showed that the average solidity of the ridge
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reached 1 180 kPa, and the rotation adjustment locking device was firmly locked, which did not affect the

normal operation in the field.

Key words: paddy field; ridger; rotation adjustment; locking device; test
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Fig. 1 Structure diagrams of bi-directional ridger for paddy field
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Fig.3 Structure diagrams of rotation adjustment and automatic locking device
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angle of chain transmission case changing with time

A3 AT TR By Be AT 5 B B R AT el B B
AL Sl R B I (] 728 Ak 1 A7 B2 55 AR 7 ) B 22 )
(24 07 1R 225 50 0.06 123 0.09(°)*, & A [l 5%
JR R 5 iR 22 0 1.01(°) %, Hovh, A1 hm ek B B 5
A8 By BE A O % 25 80N U WY [ R T 4 R S
Xof S T B B 55 A v [ B i A RS BE B e 5 1% AT
53 IR 2 ) A AT B, R O BE AR, AT R
Wy BEBE A% 3 4 7 181 576 28 90° B, X6 17 14 Fe, 2l 4 AT it
R B 02, % R I O A AL A7 T B K, HL B HERT
R A R A T 1 B T, 4 ™ A BT S, e Uk
S EBOZ Yy B O R 25 FE R K [LEE R T 4R R S0
Xof & B BB 4 RS B R AR . ST, S R R
R GT 42 ) IR0 9 3o R A b, AR T ] 5 Y AR
BRFRAE 5 0] 2 e 75 4 ) 2R G BT e W As B L
FEARWA I ]y 4 1) 22 e A v A A RS 2
5.2 HiEmEEeEIRE

SRy ez 7K XS] {6 5058 AL EE M R, T 2019 4R
10 F 25 H 75 e 1A W ZR I T ] 31X A 27 Bt 1o 4
HEAT FH BV ML P RE R 0 . FH (6] PR R IR 15°C, 3R 3%
TR 46% , X J1 3 ~4 2%, H R] 00 T 6 Hh bk + 52k Y
A IR SR 120 ~ 160 kPa, 35K % 22% ~
26% ,BCE IR S AILH g AR J5 41 904 BRI R AL, K 5
A AR i D A 58 M 5 SRR T e B AR A A IR
200 mm, AR PRAE ML BT 75 4 5, 40 3 ARG AT 5 B4 T
PIRIE L 5 AT SR, PRAE B B A S
BRSO 15 m LU E AR SCR N 16 Fizs .

S 6 hJ X TS O T R ) e sz e R
HEAT O A a0 A I 45 R 3R 1 TR T A8 S I 1Y
S5 TR S VA0 1 S B S 1 180,2 050 kPa, A Ml i 2
b, A R Y A B Bl R R B e 2R R, BB W AT

16 MRk 3k AR
Fig. 16

F1 HEFEFELELER
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Field operation effect
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