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Motion simulation analysis of yield monitor device on tomato harvester

based on solidworks motion
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Abstract: In order to study the influence of the initial velocity of to-
mato on weighing accuracy of yield monitor, a motion simulation
model of yield monitor on tomato harvester was established. The to-
mato on the harvester was chosen for the research object. The analy-
sis of motion process was completed by applying a method combined
the motion theoretical analysis and motion simulation analysis. The
results showed that in order to avoid the accuracy of the motion sym-
metry of tomato, tomato in the range of the load belt before entering
the weighing belt is relatively static, and the initial movement speed
of tomato from the color selected belt conveyor v, has a reasonable
range: 0 mm/s<<wvy<<1 350 mm/s.

Keywords: tomato; harvester; yield monitor device; motion; theo-

retical analysis; simulation analysis
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Figure 1 The movement of the tomato
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Figure 3 The force analysis of the tomato
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Figure 4 The force analysis of the tomato
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Figure 5 The simulation model of motion
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Figure 6 The adjunction of gravity
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Figure 7 The adjunction of motor
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Figure 8 The adjunction of touching

(3) 45 % M ¥ B 00 #h T JE v, = 0.1 000,1 350 m/s
(I 9) W52 Ho g5t 9 76 B T B2 2 b DUJG IR 8l ig 1115 0L » O
W3 32 Bl 43 BT AR B ah R i A BR TR A A ROPR E B L 1 S
R HE AN VR Sl BN I 55 B B R Y R R A N BR R A B
PR T B N S R A AR VR Bl 109 400 A B 1 I A

PrapertyManager =&
7 R
Z3(P) A

Mk

e —

omms
HREE:

VI:

0RPM

B9 A4k E W3R E (v =0 m/s)
Figure 9 The setting of initial speed



B 5H

2015 5% 5 4

SERURERAS g iy

i 3 LT 5 MU DA 05 L e L 2
A e RS 2 AR P U T B 2
SRS S I ELT e 1T A A 38 B R X O e B b
FE 1 0 4 01 AL I T 00 P 2% L 10,

PropertyManager ? £

@ %

HR B -

[REEmMEE -
sEE -
[xnE -

% | MR REEE

R A
@ R
O ERhnE I AR

BB RRIT
BiE -]

7 g
BEEER
(gl oAl
| COEEREdRETHE |-

B 10 Eshp s R (KR E v AT T8k E o
Figure 10 The selection of motion analysis results (v—1)
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X with tomato initial velocity of 1 350 mm/s

HTIEL 11 mTAT. I8 A7 I E] ¢ =0. 19 s I % i 09 7 fi iz
By 4 45 RO $5 7 B R T BT A 2% o DX (] I A D g
ST . U B 7R A R P 2 00 R 6 TR B T AR 8 s 2
t=0.42 s W Tk 09 2 O 32 By 45 R . 2 38s 3 T iR L
X A PERL RS Dy 500 mm, 5 G2 i XAy KL 18 4 A AE L 3t
WY 3 0 A 2 A B T B A AT ORI (8] e 50 el a2l
AR g ) Ak R B Y 45 A 2 32 ) I IR AR 2 P S BE R/ T AR
o T AR T B A SRR T B TN R e AR TR B Y A i i S
1.

MBI AR EE Sy 1 000 mm/s B, H X g5 ) b 2R
3 R M v B AR X T e ) (3 £ R L 12,

r 71040
800
£ d1020 <
Z 600
RE 41000 \EM
g 400 ZH
= 1980 £
2 200 <
<1960
1 1 1 1
0.0 0.3 0.6 09 1.2 1.5 1.‘8
i 8]
Time/s
B 12 FHasA4sik A 1000 mm/s BHég X J g b
KoMk E 55 A
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X with tomato initial velocity of 1 000 mm/s
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Figure 13  The linear velocity and displacement on direction

X with tomato initial velocity of 0 mm/s
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