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Design and Experiment of Multifunctional Dynamic Chassis for Orchard
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3. State Key Laboratory of Soil Plant Machinery System Technology, Beijing 100083, China)

Abstract; In order to solve the problems such as poor adaptability, small supporting power, high ground
clearance, large turning radius, poor pass-ability, etc. of the orchard operating machinery, combined
with the orchard cultivation mode and agronomic requirements, a multifunctional dynamic chassis for
orchard was designed. The structure and working principle of the multifunctional dynamic chassis for
orchard were expounded, and the traveling power system and rear power output system and the three
double-acting hydraulic quick-connecting output ports were designed. The theoretical of the steering
performance, stability performance and crossing performance of the whole machine were analyzed
theoretically. The finite element analysis of the frame was carried out to show that the maximum total
deformation of the frame was 5. 08 mm in the middle beam part, the maximum equivalent elastic strain of
the frame was 0. 003 5 and the maximum equivalent stress of the frame was 390. 52 MPa at the hinge joint
between the axle and the frame under the condition of full load four-wheel landing. The maximum total
deformation was 20. 74 mm at the side beam of the frame, the maximum equivalent elastic strain of the
frame was 0. 005 8 and the maximum equivalent stress of the frame was 805.46 MPa at the hinge joint
between the axle and the frame under the condition of full load three-wheel landing. Field experiments
were carried out in the orchard. The experiment results showed that the speed of multifunctional chassis
for orchard was 0 ~ 35 km/h, field working speed was 1 ~6 km/h, minimum turning radius was 2 m,
maximum climbing angle was 24°and maximum crossing height was 235 mm. Multifunctional chassis was

able to connect a variety of agricultural tools as a multi-purpose machine, which can meet the
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requirements of field production management operations in the orchard and improve the mechanized

production management level of the orchard. The research result provided theoretical and experimental

basis for the research of general-purpose dynamic chassis for orchard, and provided a basis for the

improvement and lightweight design of the subsequent chassis.

Key words: orchard; chassis; multifunctional ; design; experiment

0 3

T A 20 H22 50 4T b 2 A 4 20 2R el B AR
(il BTN A i R W2t ) S R S T
SR PE HUBR AL K P 25 57 KR, AR AL K - Bl
BREE N T8, B PR AR, G5 s R B &
et o e IBEA B AR MY Ml 25 4 VR R A 45
00 e S ) 8 A AR 3, N IR 57 2 0, A
ARBARE R, LR M 2 T B ECR AL RAEA
S i s IRV, 2 e Fop e A R el 38 20 3 K, BRAR AL
Ft SR el Ao i ARUAS W7 7 K, SR el RS A A R R Y
PO B SR H g A, 2R el AL AR A A R 2R
N3 EPY: S SE

[ S0 Y SR el BLBRAL 2 R B B LB AL R P A i
HA& % 8h J1 LB M AL AR S i B PR, I ik
P A HUBRA AR Ll 2R B SR R A 2, a0 2R el
SEARSCHL T T A B O U B R O AE 2 U
PUARAL o IR SE 45 [ 5K 2 5k R 2 3R A ok X5 47 1
b, A5l S A e AR L AR B 5 LR R
85 B K LA/ FE R FA B 32 B HL/N TG (4
oy 5K 22, RE S 4 22 A AR A, o8 I 2 AR L, H 3)
T3/ o B PR B LA #E AT T, LR X
o A2 5| NP BRI & AR, RLUc® AT A E R
BUBK, 52 BEAR Bl 25 019 B9 Al o (EL 3l F7 /s (LB
B A O Ll I 22 DL S T AR A TE ki 2
ARG B g R e

Bt X b3 ), &5 5 SR Bl AR R SRR
R A SON Rl 22y RE I AL AT B S pE I
LA fifp ke SR Dl A 7 1A B o A7 G ) R, 48 o T SR
Pl BLBR AL K-, 3 T 2R iy 7l A9 ATl S 4 7

1 REZDEFHNREBEIRZIT

T R Bl iy AR B K 2 A SR A P A B LA
b 0L Ak 1 3 O EG , SFL el 34 1+ 398 5 R
G ) DA eE 0 Sy N Tl VA 1 5 | D3 = Y (=
)3t FE rp R R AR AR RN R RN T fE
M — L2 I SE IR . 45 B b oAb SR i b b A
A RZER W &R gk CE 3 R
B, AT HEZ AR B &, LI M)
B BT SEON B B 1k 36.75 ~44.20 kW, 4K
Bl 5 X R P EE R By, e ) gy 2ok DU 5SS

il

FEEART 1.4 mo gy XX MUAS 36 )
A3 PR TR R L LR R A KT 3 m,
T3 FE Ry 0 ~ 35 km/h,
1.1 EBNEHINIIERE
1.1.1  BHLE5H

Febd 22 DI REIC B F 2 00 R EHL ATES )
E N i R R N R L N (D=8 a1 DA R S L
KRG G i R EER, E 1 R, AR
R SCHOF 6 AT ATE 4 O D2 TR 2540 55
JE 3 Iyt R G T R Rk U 2 R g, i 2 ~ 4
i

B R 2 oaesh s B
Fig.1 Schematic of multifunctional dynamic chassis
for orchard
LRSI 2. 4T E s A 3. B 4R S HPaR
6. Jilmdk 7. A 8. ETRE 9. BUARLZhEN 10. AL AL
I E i 120 5% 13 8k 14, 53 i i
15. Gy &

2 R Z e KRR R B

Fig.2 Schematic of cargo basket of multifunctional

dynamic chassis for orchard
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Fig.3 Schematic of elevator of multifunctional

dynamic chassis for orchard
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Fig.4 Schematic of air-assisted sprayer of

multifunctional dynamic chassis for orchard
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dynamic chassis for orchard

K7 SR £ DRk S ) iR B 1 R A
Fig.7 Schematic of steering of multifunctional
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