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Tab.1 Variable quantities’ initial values of each main

component from spray boom

HE BEJEL/mm i R~ /mm
5 49 7% 1 1.5 25
5] 975 2 1.5 25
a1 1.5 30 x 30
JiaE 2 1.5 30 x 30
3 2.0 30 x 30
Iy 4 3.0 40 x 30
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Fig.1 Spray boom’s parametric finite element
model built in ANSYS
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Tab.2 Resonance frequency difference between modal

calculation and modal experiment analysis

- 5 fi b HeAR I

Wi/ He Wi/ Ha I %
1 8.97 9.16 2.10
2 11.96 13.02 8. 14
3 21. 16 19. 45 8.79
4 24.46 22.91 6.76
5 30. 10 29.76 1.14
6 32.90 33.03 0. 40
7 35.13 36.05 2.55
8 42.14 46. 32 9.02
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Fig.4 Modal assurance criterion
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Tab.3 Spray boom optimized results
T H 2 5s B 16 PR AE T PR AE ek
ERNER — B [ A4 45 %/ Hz 9.16 10. 41
R & IS AT AR /m® 0. 008 61 0. 009 47 0.009 33
[ #4941 5 RF/mm 1.5 3.0 1.0 3.0
[ 54 4% 2 J5LBE/mm 1.5 3.0 1.0 3.0
Jr % 1 5 /mm 1.5 3.0 1.0 1.5
B J7 0 2 PR /mm 1.5 35 1.0 1.8
P 3 LB /mm 2.0 3.5 1.0 1.7
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Tab.4 Main parameters of chassis

B HufH
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i /m 1.6
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Fig.7 Deformation of spray boom end

on horizontal direction
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Design and Experiment of Virtual Prototype of Double Disc Mower Cutter

Zhao Manquan' Zhang Ning' Yang Tiejun’  Shi Yanhua’
(1. College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China
2. Hohhot Branch, Chinese Academy of Agricultural Mechanization Sciences, Hohhot 010010, China
3. College of Mechanical and Electrical Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: Using parametric design of SolidWorks, three-dimensional solid models of all parts of 9YG —
130 double disc mower cutter were built, and the design of virtual prototype was completed by constraint
assemble. Introducing the models to the dynamic analysis software ADAMS, the motion simulation was
performed, and the trajectory of the cutter vertex was obtained when setting the forward speed of the
cutter with 2. 78 m/s, and rotation speed with 2 000 r/min. The virtual orthogonal experiment with three
levels and four factors was conducted, and Design-Expect 8. 0 software was used to complete analysis of
variance. The results showed that the repeat cut ratio of the cutter was effectively reduced when the four
factors were v, =57. 01 m/s, v; =2. 76 m/s, h =34. 06 mm, and m =3. The actual prototype experiment
results showed that the experiment design met the mower requirements for grass industry technology, and
improved efficiency and accuracy of the design.

Key words: Double disc mower  Cutting unit  Virtual prototyping  Virtual orthogonal test
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Finite Element Modal Analysis and Structure Optimization of Spray Boom

Qiu Baijing He Yaojie Sheng Yunhui Yin Zhenhua Deng Wuqing
(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract. In order to study dynamic characteristic of spray boom, a parametric finite element model of
spray boom was built in ANSYS, and the model was validated by experimental modal analysis. According
to the result of spray boom modal analysis, the structure of the spray boom was optimized in ANSYS, in
the condition of increasing the spray boom mass for 8. 4% , increasing the first mode frequency from
9.16 Hz to 10. 41 Hz, and avoiding from the resonance vibration section. Then, the deformation of the
spray boom in operating before and after optimization was compared and analyzed in ADAMS. The result
showed that the max horizontal deformation at the spray boom end before optimization D, max was
39.6 mm, and the root-mean-square was 12. 6 mm. The max horizontal deformation at the spray boom

end after optimization D was 10. 1 mm, and the root-mean-square was 2.9 mm. The horizontal

amax

deformation was reduced.

Key words: Sprayer Spray boom Modal analysis Parametric model Optimal design



