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1 IR 7 28 Production line mixer; 2. 212 & Filling device;
3. F AR % 4 Main conveyor line; 4. 3£ BT & Tray based filling;
5. ¥%i2%¢ E Transfer device.
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Fig.1 Universal automatic filling line
for citrus soft seedling pots
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Fig.2 Schematic diagram of seedling pot trays
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Vibration mechanism.
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Fig.3 Filling device structural diagram
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1.5 Feed hopper; 2. Jig4: &I Rotary scraper.
B4 BernEE
Fig.4 Schematic diagram of hopper
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1. %% Rotating shaft; 2. fiJ#i Scraper; 3. #54 Spring pin.
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Fig.5 Structural diagram of the rotary scraper
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Fig.6 Schematic diagram of the volume of substrate

scraped off by the scraper
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Fig.7 Working principle diagram of the hopper
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A ¥R E T R %0 35 M Flow-diverting cover plate for plastic
seedling pots; B: To&j i & 1 #& T ¥ii 7 L Flow-diverting cover plate
for non-woven fabric seedling.
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Fig.8 Structural schematic diagram of the
flow-diverting cover plate for seedling pots
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Fig.9 Diagram of the position relationship(A) and
partial dimensions of the flow-diverting cover

plate for plastic seedling pots(B)
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Fig.10 Diagram of the position relationship(A) and
partial dimensions of the flow-divertingcover plate for
non-woven cloth seedling pots(B)

LR3I Vibrating plate; 2. FEfiR 3.5 Vibration isolation spring;
3. B A TFREAL Scissor lift.
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Fig.11 Vibration mechanism rendering
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Fig.12 Vibration table modal shape
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Table 1 Shaker modal parameters

(5783 B/ Hz, I RAETE B /mm
Order Frequency Maximum deformation
1 109.85 13.248
2 112.74 16.363
P “hai . I T — .3 B
5 158.15 19704 1.%/1&3]11‘\}5’( Chain cover plate; 2. {4 8l &2 4 Drive system; 3. /& i
. 003,26 20,806 Roller;4. BRI AR Limit plate.
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N ’ ' Fig.13 Schematic diagram of the structure
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of the main conveyor line
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A TR FIAIN 52 %) Rotary scraper machining prototype ; B : #& 2 HLH4 fin L. 524 Vibration mechanism machining prototype ; C: %A/l 52 4]
Machine prototype ; D : B384 748 52477 Filling production line equipment.
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Fig.14 Schematic diagram of key components and complete machining prototype
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Fig.15 Experimental effect diagram
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Table 2 Average filling mass of seedling pots
at the same position kg
ks AKAF Different columns
Row
number 1 2 3 4 5 6
1 1.24 1.23 1.26 1.18 1.23 1.25
2 1.13 1.32 1.23 1.22 1.21 1.28
3 1.27 1.14 1.25 1.31 1.20 1.19
4 1.23 1.14 1.33 1.17 1.24 1.30
5 1.18 1.29 1.16 1.35 1.18 1.20
6 1.18 1.21 1.22 1.23 1.28 1.20
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Design and prototyping of a vibration-filling production line
for soft-pot seedling of citrus

ZHU Jiating, LIU Chuanxin, LU Lu, LI Shanjun,ZHANG Yanlin, XU Qinchao

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

Abstract A vibration-filling scheme for soft-pot seedling of citrus was proposed and a vibration-fill-
ing production line capable of filling 36 plastic soft pots or four non-woven fabric large pots at a time was
designed to address the issue of time-consuming and labor-intensive substrate filling operations for soft-pot
seedling of citrus in China. Theoretical analysis and simulation calculation methods were used to design the
structure and determine parameters of the key components of the substrate mixing and conveying unit, the
filling unit and the tray conveying unit. The prototype was successfully developed and manufactured, and
its performance and working efficiency were tested through filling operation experiments. The results
showed that the production line run stably with excellent operational performance. There were no collapses
or missing fills for both plastic soft pots and non-woven fabric large pots. The working efficiency of plastic
soft pots and non-woven fabric large pots was 4 320 and 480 pots per hour, respectively, with high efficien-
cy and good filling uniformity. It will provide a reference for the development and optimization of filling and
transfer equipment for soft-pot seedling of citrus.

Keywords citrus; citrus seedling raising ; substrate filling; vibration filling ; production line of seed-

ling

(R ELT)



