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Parameter optimization for fertilizer block crushing device of
fertilizer machine based on discrete element method

SONG Xuefeng', ZHANG Fengwei’, DAI Fei**, ZHAO Wuyun®, YANG Jie?, ZHANG Xuekun®

(1.College of Engineering, Gansu Agricultural University, Lanzhou 730070, China; 2.College of Engineering, China
Agricultural University, Beijing 100083, China)

Abstract: In order to solve the problem that 2BF-02 type of corn fertilizer machine with pricking hole under whole
plastic—film on double ridges can’t discharge fertilizer block smoothly, a fertilizer block crushing device was designed,
which consisted of shell and wheels. The discrete element model of fertilizer block was generated by EDEM software to
carry out the numerical simulation according to the 3—factor and 3-level orthogonal experiment. The results showed that
factors affected crushing rate in descending order were wheel distance, wheel speed and wheel tooth, respectively. When
the wheel distance was 6 mm with 60 the wheel tooth under the wheel speed of 150 r/min was, the crushing rate of
fertilizer block was 98.8% (maximum value). In order to verify the validity of simulation results, the experimental test
was conducted and obtained the crushing rate of fertilizer block was 94.4%.

Keywords: 2BF-02 type of corn fertilizer machine with pricking hole under whole plastic—film on double ridges ;
fertilizer block crushing device; discrete element method; parameter optimization; numerical simulation
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Fig.1 Structure diagram of 2BF-02 corn fertilizer machine with

pricking hole under whole plastic—film on double ridges
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Fig.2 Sketch map of fertilizer block crushing device
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Table1 Parameters of materials
/MPa I(kg-m™)

0.3 1.0x10° 1630

0.2 7.0x10% 7800
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Table 2 Particle bonding parameter

I(N-m™) 1.0x10°
I(N-m™) 5.0x10°
/Pa 4.0x10"
Fuo A B M; fPa 2.5x10"
M; 4o L, fmm 25
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Fig.3 BPM contact model 3 50 mm
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Table 3 Factors and levels of virtual experiment

A/(r-min™) B/mm c/
1 100 6 40
2 120 8 60
3 150 10 80
Lo(3)™" 4
M M=(N-n)/n>100%
N n

x4 EXRBER
Table 4 Results of orthogonal experiment

A/(rmin™)  B/mm c/ M/%
1 100 6 40 1 0.981
2 100 8 60 2 0.964
3 100 10 80 3 0.939
4 120 6 60 3 0.984
5 120 8 80 1 0.959
6 120 10 40 2 0.949
7 150 6 80 2 0.984
8 150 8 40 3 0.973
9 150 10 60 1 0.969
k1 0.961 0.983 0.968 0.978
Ko 0.964 0.965 0.972 0.966
K3 0.975 0.952 0.961 0.965
R 0.014 0.031 0.011 0.013

F
A 3.310x10™* 2 1.658x10* 9.503  *
B 1.420x107 2 7.108x107* 40.745  **
C 2.068x10™* 2 1.034x10™*  5.930
3.489x107° 2 1.744x107°
98.8%
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