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Design of key components of fertilizer applicator with double fertilizer bo-
Xes
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Abstract: For the purpose of rational utilization of organic and compound fertilizer to meet the plantation needs of
multiple industrial crops, a fertilizer applicator with double fertilizer boxes was developed, which could complete ridge and
fertilization operations at the same time. To design the distributing parameters of the machinery, the physical properties of
the commercial compound fertilizer and vinasse organic fertilizer of self-developed were determined. According to the physi-
cal properties of the two kinds of fertilizer and fertilizer requirements, the machine was designed, including fertilizer mecha-
nism, container and other key components. It determined that the speed limit of the fertilizer applicator was 3. 23 1/s. Ac-
cording to field trials of the machine, application uniformity of fertilizer under different shifts were above 94%, the coeffi-
cient of variation of the compound fertilizer and vinasse organic fertilizer fertilization amount was within 0. 04, and applica-
tion ratio of organic and compound fertilizer was 3 : 1. Application width and application depth were 5.43 cm and 21. 64

cm, and the coefficients of variation were 0. 07 and 0. 04.
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Fig.1 Simplified structure of the double fertilizer boxes
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Table 1 The main parametes of the double fertilizer boxes
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Table 2 The physical properties of compound fertilizer and vinasse

organic fertilizer
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Fig.2 Schematic structure of fertilizer control system
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Table 3 Uniformity of organic fertilizer applied by fertilizer appli-

cator with double fertilizer boxes

T AL i

iz ot mwex mmga T
H31#45(0.93 1/s) 6.90 0.15 0.04 97
144(0.65 v/s) 4.53 0.10 0.03 96
214(0.83 r/s) 6.01 0.07 0.02 98
3R4(1.10 v/s) 7.13 0.06 0.02 98
4F4(1.36 /s) 7.74 0.03 0.01 99

x4 WHEEIEIERASSRENHSE
Table 4 Uniformity of compound fertilizer applied by fertilizer ap-

plicator with double fertilizer boxes

Btz E%EE)Q s wngn T
A 2h#%(0.93 1/5) 2.14 0.06 0.02 97
144(0.65 1/s) 1.54 0.11 0.03 94
2#4(0.83 1/s) 2.02 0.09 0.03 95
3H4(1.10 i/s) 2.25 0.08 0.02 97
444(1.36 1/s) 2.58 0.05 0.02 98
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Table 5 Fertilization width and discontinuous rate of fertilizer ap-

plicator with double fertilizer boxes
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Table 7 The ridging results of fertilizer applicator with double fer-

. JiEAE IR FE (cm) Wi 2% (%)
M5
W5 {E Vg AHHE =R=gilit
171 5.38 0.17 2.30 0
112 5.48 0.15 1.70 0
173 5.42 0.09 2.10 0
¥iH 5.43 0.14 2.03 0
F 6 XUkFEHEABHL e R IR B

Table 6 Fertilization depth of fertilizer applicator with double fer-

tilizer boxes

Mik5 FEHETRFE (em) Ji 2% 5 5 Z A
171 21.83 1.22 0.05
112 21.41 0.47 0.03
173 21.72 0.45 0.03
¥{E 21.64 0.71 0.04

tilizer boxes
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Fig.4 Amount of fertilizer per unit time
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