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Kinematic Analysis and Simulation of Liquid Fertilizer
Distributor’ s Cam for Liquid Fertilizer Applicator

Wang Jinwu He Jiannan Pan Zhenwei Wang Jinfeng Lang Chunling
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; Using Visual Basic 6.0 software, the kinematics equations of the spray fertilizer needle tip
point of fertilizer applicator’s planetary pricking hole mechanism with congruent elliptic gears was
programmed. The y-component image and static trajectory of the needle tip point’s location was got.
Then, according to the fertilizer requirements when spray fertilizer needle buried and distributor’ s
working principle, the movement angle of distributor’ s cam and the motion law of distributor value’ s
spool were determined. The spool travel was selected as 10 mm. The cam’s profile curve was got in VB
and the pressure angle and radius of curvature were verified. The Pro/E software was used for 3-D model
and kinematics simulation of the distributor and cam. The displacement image, speed image and
acceleration image of spool within a movement cycle were got. Each fertilization volume of this device was
measured through the test. The results showed that the each fertilization volume reached the required
value and meet the job requirement.
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Fig.1 Structure diagram of distributor

L yRearsefk 2. 0BCR 3. 0% 4. AR

2 OREHA

B VB 35 5 % SCER [ 6 ] Y FL XL 12 gl 2
oA TR 15 B W AR A AR S AL E I y o 2 B R
FERELL N 2 FE 3 iR, Hd a ko e,
FH 2O AV &, iR A VB RSk )fE
wRmsET ",

MRl A 2 BEK, 75 EEAE B B RIS Bl 0 A I A
PR B HCH /NF IR A BB 193 Bl P9 e 7
SHE. B2 WG, AT A Bl B AR s 1y AR H Ry
Y win » RS IE I FL AU AT BRI AN @0 BHEFR
Bl i AR H ALY y B4R vy (v = Yo +
H) |, JT%E R I LWL AT B2 153 30 @ B @
(@ <@um <0) o TREIFT B BRAETR G 1 0y — @i | Y
PN AR R T (o

FH 43 TC 25 6 L 7 AL AR 1 0 S Jt 3R, 47 A R
3T A T G A B LG O 1, 3O R A3 I A 1 4

B2 WAL AR ALy ok IR AT
Fig.2 y-component image interface of location of

spray fertilizer needle’ s tip point
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Fig.3 Static trajectory interface of tip point

of spray fertilizer needle
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Fig.4 Analysis diagram of cam’s profile curve
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Fig.5 Profile curve interface of cam
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Fig.6 Pressure angle curve interface of cam
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Fig.7 Curvature radius curve interface of cam
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Tab.1 Fertilizer volume under different liquid

pump stresses mL/ K
W %%k J1/MPa 1 2 3 4 5 6 F¥MH
0.2 10.2 10.3 10.2 10.3 10.4 10.1 10.3
0.3 13.5 13.3 13.2 13.2 13.0 13.4 13.3
0.4 14.6 14.7 14.5 14.6 14.5 14.7 14.6
0.5 17.5 17.5 17.4 17.5 17.3 17.8 17.5
0.6 19.5 20.0 19.7 20.0 19.8 19.6 19.8
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Tab.2 Results comparison of each fertilizer

mL/ K
) 58547 &/ mm
WAL & F1/MPa
10 5
0.2 10. 3 9.6
0.3 13.3 11.6
0.4 14.6 14.0
0.5 17.5 16.0
0.6 19.8 18.0
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