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Design and Test of Spatial Cam for Liquid Fertilizer Assigned Machinery

Zhou Wenqi Wang Jinwu Pan Zhenwei Tang Han Wang Qi Duo Tianyu
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract. In order to satisfy the performance requirements of spatial cam mechanism in rotary converter
of liquid fertilizer applicator, such as stable working and precise liquid fertilization, a mathematical
model of spatial cam was established. The software for optimizing the spatial cam was developed by using
Visual Basic 6. 0. The average radius of cylinder was got as 37 mm and curve profile of spatial cam was
obtained. Three-dimensional model and kinematics simulation of spatial cam mechanism were established
by using Pro/E software, which verified the design reasonability of spatial cam mechanism. Finally, the
mechanism was tested on the test-bed. The result showed that when the pump pressure is 0. 4 MPa and
the output shaft speed is 69.75 r/min, the fertilizer consumptions are almost the same at different
measurement time, and the picking hole mechanism only sprays liquid fertilizer on the rise to fall travel
process of converter’s spatial cam. The results show that the proposed spatial cam mechanism could work

smoothly that meets the design requirements of spatial cam.
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Fig. 1 Structure of rotary converter of liquid fertilizer
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Fig.2 Cam motion angle optimization software interface
Lo d b i 2. iR Rzt 3. T 2R PO
LRSI R IER oo RIB L R E LN G e 4 AT RS
(I FCAE) IR IR AL e 5. AT B A8 HE % op o0 2 WAL &1 23 1 JE 25
6. JHE
2.2 ZjEORRERIT
2.2.1 CFIEAEFAR A5 E

DA ) AR HUAR R &R B B R GO 58
BB iz 3, 7 2 B AL AR R, 00 2 VR A
/Nl AR 200 [ 3 D s () T B BR R 0T 1A
AR F TR R THFF RS , 1T s 22705 5 B AR AR 7R D i
M H @ B

B3 28 il ™ e Bk T I
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Fig.7 Three-dimensional model of spatial cam
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