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Design and Experiment of Automatic Mobile Substrate Paver
for Elevated Cultivation

LIU Jizhan PENG Haijun LI Nan JIANG Shijie JU Jin
(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education, Jiangsu University, Zhenjiang 212013, China)

Abstract; To replace the high-intensitive manual paving work of substrate for elevated cultivation, an
automatic mobile paver was developed. This paver can realize the integration operation of inter-row
substrate transporting, in-bin upward discharging, double-sided blanking and evenly paving. It was found
by measurement that inter-row road was too narrow to vehicle driving. And both width of inter-row road
and height of elevated cultivation bed had fairly big errors, so profiling paving operation was necessary. It
was found from test of substrate flow characteristic that static accumulation angle of the substrate was
about 37° and the sliding angle was about 40°, it was easy to cause conical piling in binning operation,
arching in in-bin discharging operation and blocking when filling into bed. Therefore, an integrated
automatic mobile substrate paver with tiny telecontrolled intervention was developed to fulfill the task of
mobile double-sided floating paving operation for elevated cultivation. The in-bin L-type scraper upward
discharging unit, double-sided floating blanking unit, bed-edge profiling paving unit and other key
components were designed, and parameter optimization of key components, parameter matching and
motion coordination of different components were performed. Test results indicated that this prototype can
enter the inter-row road and start mobile double-sided paving by remote control, and then perform all
coordinated actions automatically. It can guarantee the compensation of 100 mm height error and 40 mm
width error of cultivation bed in double-sided profiling paving, and the working efficiency reached
330 m’/h. Relative errors of in-bed substrate depth were 7.72% , 6.75% , 9.33% and 9.66% ,
respectively, and substrate depth difference among four beds was only 2. 01 mm, which indicated that
equational and stable paving was achieved. This development may provide a good equipment support for
mechanized production of elevated cultivation.
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Tab.1 Experiment results of physical properties

of substrate (°)
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T 27.94 19. 56 31.51

1 PN 28.20 19. 74 34.34
PVC ¥ 28.12 19. 68 30.22

T 37.10 25. 80 38. 86

(= iR 37.05 25.91 42.30
PVC ¥ 37.94 26.56 39.70




14

XAk R 45 . o BRI IS &R A 288 Sl ML BT 5 A% 61

B4 MR T Y B ATk 42.3° R Eh TR E )
R B, B sy e i 152 o T 0y M ey Ak, (HLAL 0T 2R
H R 3 JE A R )

2 ENEHMETITELE

1 SRR L R T 1 Sl B PIL 3 B AR RS Bl /)
T R R 3T S S ORI o B A OU o e
P 2R O MR HLA AR TR A5 I 6 i .

(b) Bl B
6 A LB A ol G L — 4 285 g [

Fig. 6 Three-dimensional structure diagrams of

automatic substrate paver for elevated cultivation
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