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Finite element mode analysis and structure optimization
for fertilizer spreader
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Abstract: The static finite element analysis and structure optimization were performed for 2SF-0.6 type fertilizer spreader
by using the Simulation software. A series of key structure parameters of the components were obtained as following:
thickness of the fertilizer box wall is 1 mm, diameter of transmission shaft is 6 mm and thickness of the rectangular steel
pipe in the frame is 2 mm. By modal analysis of the optimized structure, it can be concluded that the transmission shaft’s
rotation speed should avoid the range of 975.84-1 463.76 r/min. The optimized fertilizer spreader can effectively prevent
the resonance because the 10th modal vibration frequency of the unit is far away from the rotary vibration frequency of
external excitation source, i.e. about 20.33 Hz.
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Table 1 Technical parameters X

( x x )mm 950x910x870

kg 152
I(r-min™) 60 240
I(r-min™) 270 450
/L 106

/mm 600

kW 11
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Table 2 The gradual optimization analysis results
/
/ki
mm /MPa /mm g ns
2.0 334 1.37x10™ 1.04 14.9 6.6
15 56.1 3.53x107 2.28 114 3.9
1.0 121.0 1.60x107 7.26 7.8 1.8
0.8 3030 3.2x107° 9.45 6.1 1.4
n=15~2.5 0.8
mm 3.03x10° Pa
1.4
1 mm 1.21x10°Pa
1.8 15 2 mm
1 mm
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