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A BEHLZE R 7 1 Structure diagram of the whole machine; B: T./E
R AF 45 K 7 I/ Structural diagram of working parts; 1. 2 Hi b Bat-
tery; 2. TAE&BI: Working parts ; 3. FE# Seat ;4. #24F & Console; 5. ¥
FE % Hydraulic pump; 6. & 31 #L Engine; 7. J& 47 ik £ Track chassis;
8. MLAY Fram; 9. W] &5 4l 7k J4& Adjustable bearing seat; 10. T/E&B:
il Working part side plate; 11. ¥ /& £ 35 Hydraulic motor; 12. fili 7
J Bearing seat; 13. F}i2 5 Lifting chain; 14. &+ 43 # 4™ Lilting and
separating shovel; 15. FEFZ I 5147 Rotating disturbance roll.

E1 4BZ-800 BUEFIIHXH LT EE
Fig.1 Structural diagram of 4BZ-800
water chestnut harvester
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B2 4BZ-800 BUZEFUIRH TIEIREE
Fig.2 Working principle of 4BZ-800
water chestnut harvester
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A UL )78 Bl Schematic diagram of mechanical transmission; B: (%3] 52 ] Schematic diagram of hydraulic transmission.i, 4 &

SRR RS ML Z L 5 i BT i R = SRR SR AL B L 50, S = RS AR AR T 53 B3 S WAL B LU 54y o A AR B AR B 1% 3 1L

i1 1s the ratio of engine to hydraulic pump; 7, is the ratio of sprocket to third disturbance roll; 5 is the ratio of third disturbance roll to lifting and

separating device ; 7, and #; are the ratio between disturbance rollers.1. 2 {7 & Belt pulley ; 2. ¥ & il 4 Hydraulic tubing; 3. 6548 Sprocket ;
4. =2t 3148 Third disturbance roll; 5. # T+ /3 B %4 # Lifting and separating device; 6. 2k 4R Second disturbance roll; 7. —Zk 3t 5l 41
First disturbance roll; 8. 2247 3E D35 Left hand drive motor; 9. 47 |47 3E D35 Right hand drive motor; 10. T-fE B4 4% 3 T ik Working
parts dive motor; 11. 2=l TAEFS /4 FHF ST Leflt working part lifting hydraulic cylinder; 12. 450l TAEH 4 F R E BT Right working part
lifting hydraulic cylinder; 13. % FEAUBE % Hydraulic duplex pump; 14. 3% % % Hydraulic pump.
B3 4BZ-800 BUEFUIRIN B e B E
Fig. 3 Schematic diagram of 4BZ-800 water chestnut harvester power transmission

1. 9\ % Longitudinal beam; 2. 17 i # F& & & Hydraulic motor;
3. K% Cross beam; 4. "W [a] 34 = % Vertical heightening beam; 5. il
37 Stiffener; 6. J& 47 WK 8 %¢ Track driving wheel; 7. 3 # 2 Sup-
porting wheel; 8.5k % %t Tensioning wheel; 9. JE 4}y Track.
B4 KREZHWRE
Fig.4 Schematic diagram of chassis structure
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Table I Main parameters of hydraulic walking mtor
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Continued
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Fo b T X JE Al Bk 4 0, NG GO BELEE
NG o A LR BRITEL A, () ; Ly W BEHLE A e 3 <

JE , mm; Lo o 50 B JE A1 5 2 S Y B ES, mm 2o
REHUEL O 2 AT A9 R, mm

A EHCRES Uphill state; B: F3CIRZS Downhill state ; Fp Sy 3 i X A AU 14 F 0 5 F D el B ik i AR s G A5 Ly R
AR JE 5 Ly Shy 10 SR F5 P02 b s P B 5 A o T 22 M TR 40 0 2 5 g O L R PR £ 5 o, R0 RS BRI Ff5 . Fy i the tan-

gential force of the ground to the track; Fy is the normal force of the ground to the track; G is gravity; L, is the track grounding length; L, is

the distance from the center of gravity to the rear grounding point of the track; 4 is the vertical height from the center of gravity to the ground;

ay,, is the uphill overturning angle; o'y, is the downhill limit overturning angle.

B 5 4BZ-800 BUEEFULERALIK ) B4R BRGLE 32 1 53 4
Fig.5 Analysis of longitudinal limit pverturning force of 4BZ-800 water chestnut harvester chassis
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Fig.6  Structural diagram of rotating disturbance roller
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Fig.7 Structure diagram of lifting and separating shovel
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Fig.8 Field experiment
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Design and test of 4BZ-800 water chestnut harvester

ZHANG Guozhong, DONG Zhao,CHEN Liming, .LIU Haopeng,
ZHANG Ni,CHEN Long,ZHANG Qinghong

College of Engineering/Ministry of Agriculture and Rural Affairs Key Laboratory of Agricultural
Equipment in Mid-1Lower Yangtze River, Huazhong Agricultural University, Wuhan 430070, China

Abstract Combined with the soil conditions of water chestnut planting field and the existing manual
harvesting methods, a self-propelled water chestnut harvester for harvesting with water was designed to
solve the problem of the high labor intensity of water chestnut harvesting and the lack of harvesting ma-
chines that can be used in practical production. The machine is composed of walking system, transmission
system, rotating disturbance device, lifting and separation device, collection device, etc. It can conduct the
excavation of water chestnuts, separation of fruit and soil, lifting and collection of water chestnut and other
work at one time. The transmission system of the whole machine is divided into hydraulic transmission part
and mechanical transmission part. The hydraulic transmission part provides power for the walking system of
the harvester and the digging and harvesting device, which can realize the walking speed control of ma-
chines, the height adjustment of the digging and harvesting device, the speed control of the rotating distur-
bance device and the speed control of the lifting and separation device. The mechanical transmission part
provides a stable speed difference between the rotating disturbance rollers at all levels and the lifting and
separation device to ensure the smooth progress of the harvesting process. The three-stage rotating distur-
bance roller forms a rotating disturbance device to realize the full disturbance and mixing of soil and water.
The toothed digging shovel and lifting chain form a lifting and separation device to perform the excavation
of water chestnut fruits, the separation of fruit and soil and lifting of water chestnut fruits. The performance
of the track chassis of this type of water chestnut harvester was analyzed theoretically. The results showed
that the theoretical minimum steering radius of chassis differential steering, the theoretical steering radius of
in-situ steering, the theoretical value of the uphill limit overturning angle, and the theoretical value of the
downbhill limit overturning angle was 1.5 m, 1.0 m, 55.63" and 55.08", respectively. It is indicated that the
machine has small turning radius and large ultimate overturning angle, which is very suitable for the work-
ing environment of water chestnut planting field. The results of the field trial showed that the maximum
driving speed of this type of water chestnut harvester on the field road, the minimum steering radius of dif~
ferential steering the in-situ steering radius, the maximum climbing angle, the fruit digging rate, and the
damage rate under the experiment conditions is 0.97 m/s, 2.1 m, 1.3 m, 24.2°, 53.19%, and 4.21%,
which can meet the performance requirements of water chestnut mechanized harvesting to a certain extent.

Keywords water chestnut; mechanized harvesting ; self-propelled ; hydraulic drive ; aquatic vegetable ;

paddy field
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