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Abstract

According to modern orchard planting pattern and dynamic center of gravity of orchard sprayer, a
mathematical model was established by theoretical calculation and test. The trafficability of large carton
orchard sprayer was analyzed. The obstacle height curve with dosage was obtained. In the dosage range of
0 ~200 L, the front wheels crossed obstacles reduced from the 200 mm to 84 mm. In the dosage range of
200 ~400 L, the front wheels crossed obstacles reduced from the 84 mm to 53 mm. Rear wheel obstacle

height was independent of machine parameters.

Experimental were consistent with theoretical

calculations. The results showed that the sprayer had outstanding trafficability in orchard.
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Fig.1 Operating diagram of 3WZ — 700 type orchard sprayer
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Tab.1 Geometric parameters of orchard sprayer
ZH ol
HMERASF (K x 98 x &)/

mm X mm X mm

3645 x1415 x1765

A B/ mm 2200
i/ mm 1300
/)N B b 1] B/ mm 220
R ME/mm 600
Y 1) 38 3 2 4% /mm 2 860
A o] 38 2ot 2 42/ mm 1030
Hif &/ mm 795
J& B/ mm 940
4 R 98 B /mm 250
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Fig.2 Calculating diagram of horizontal radius
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Fig.3  Stress analysis of dynamic center of gravity for sprayer
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Fig. 8 Calculating diagram of crossing ditch
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Tab.2 Width of trench in different dosages

¥ 5 Zi/L 5598 98/ mm
1 50 566. 8

2 100 498.6

3 150 451.1

4 200 416.9

5 250 390. 8

6 300 370.2

7 350 353.4

8 400 339.3
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Fig.9 Test in different terrain features for orchard sprayer
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Tab.3 Test of mound
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Tab.4 Test of obstacle

BRI/ RROE T

WL TR me | mRE | ReE
50 200. 2 210 ~220 566. 8 496 ~508
100 133.1 125 ~ 133 498. 6 442 ~ 465
150 102.2 80 ~ 100 451. 1 350 ~400
200 84.2 80 ~ 100 416.9 350 ~400
250 72. 4 60 ~70 390. 8 300 ~ 350
300 63.9 60 ~70 370.2 300 ~ 350
350 57.6 60 ~70 353.4 300 ~ 350
400 52.8 60 ~70 339.3 300 ~ 350




% 6 1)

ER g 45 . 3WZ —700 FLH [l 57 55 HIL 3 3 1 A 43 A7 67

1400 r/min f730 3B 1.0 ~ 1.2 m/s B}, P ¥t 25
WEDN 14,4 L/min, $% W5 24 Bl B i (8] 55 W53 24 1 [f)
1 L2 FT5E,300 ~ 400 L 2546 25 BRI LA L H %
ZifE ok 40 ~ 60 min, {0l &L R K 678 FR/h, JY
1.02 hm*/h,

%% HLEA 300 ~400 L 2 & I, A B4/l
RO B vy B B B 05 3 9 B 3K F)) 60 ~ 70 mm
300 ~350 mm, i & [ AL/l 25K . 45 & 4 28 1 2k
SR EE W 55 ML FH ) A% ) MR RE A I R 3 TR
TR g A E 2UmE 55 L 25 48 /Y HE 77 7 & 300 ~
400 L,

5 8 e A ) e (S R T R —
B, MV e E e B (E AR . PR O W 25 BILAE
TS TR IF L RS R UL, 24 4 04 U R T S Bl K
S REAE T/, 3K O3 R TR g, BT T B
Ro

M

4 ZHig

‘:u:ﬁ

(1) RGBSR el bl Z4FAE , 2B T 3WZ — 700 1
% 55 ML % 3 A M L AT 2 58, PR TH 5 R sl 3R
W 25 25 B X 2R el 5 4 o BE 200 mm BT A BB
8 38 o e

(2) 38 4 0 W% 25 Bl 8l 24 50 B I 1 S R
BT A5 Hh 25 5 MUB R AE 7 R RO R B 2 i
T, B B g B B S bR e e B 2 e A B R R
ANEEIE A — B, W25 L o Pk BT

(3) ZHLHAEA 0 ~400 L 254, A] LAk 60 ~
220 mm 5 B 3 R A3 ), 300 ~ 500 mm GE JiE 9594
A6 280 B 12 30 T 2, T 2% S o e R A
e IR R VAN & 0 312

(4) A 1 4 1 T Ji s 41 B, 7 1 28 Mg
S HLZ R 4¢3 300 ~400 L,

z £ x #

U 8, B2, TR, . BEREEAHUBUR 5 HEARTRIT].  EARLE,2009(6) 10 ~ 13,17.
Fu Ximin, Lii Xiaolan, Ding Weimin, et al. Present state and technical requirement about orchard plant protection machinery

in China[ J]. Chinese Agricultural Mechanization, 2009(6) : 10 ~13, 17. (in Chinese)
2 JEOKH, WM, A, S W RO E R ] B AL I K R E Mo A [T ). ARV AL DR 2 4k, 2010,

28(3):256 ~259.

Fan Yongshen, Huang Xiuqiao, Li Jinshan, et al. Stability analysis on light weight and small size watering cart for dual

purpose of both sprinkling irrigation and hose irrigation[ J]. Journal of Drainage and Irrigation Machinery Engineering, 2010,

28(3): 256 ~259. (in Chinese)

3 BUHe, XHRLBFHE . IR S 4 W I A AT S A BCIT A (1] ARl FLBR A 4R ,2011,42(2) 239 ~42,53.
Wei Daogao, Ou Yinggang, Yang Dantong, et al. Calculation of dynamic axle-load of 4-axle driven vehicle crossing obstacle
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(2): 39 ~42,53. (in Chinese)

4 B AT, KAR, %, MR AR T]. R LR ,2002,33(5) :31 ~34.

Wei Daogao, Zhou Kongkang, Ou Yinggang, et al. Analysis on the cross function of a shore-vehicle [ J]. Transactions of the

Chinese Society for Agricultural Machinery, 2002, 33(5): 31 ~34. (in Chinese)
50 BRJRREEE, B, H. BB R R R LR LSRG BT [T]. 4k BB A= 4, 2011,

42(12) :67 ~73.

Zhang Guangqing, Zhu Sihong, Li Weihua, et al. Dynamic characteristics of large wheel tractor with hinge swing link during

unilateral obstacle surmounting[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(12) : 67 ~73.

(in Chinese)

6 FPPC,XIE . B RUE VD A 7 R S s L as G PR [T ]. AR LB 4R, 2007 ,38(7) 99 ~102,120.
Shu Qing, Liu Jinhao. Research on traffic ability of straw-checker board sand barriers paving robot [ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2007, 38(7): 99 ~102, 120. (in Chinese)

T TRA AR R R. BRI B A R s e [T ] RO AL A4 ,1996,27 (1) :80 ~ 84,
Yu Qingyou, Si Junshan, Lu Huaimin. A study on pass performance of forest fire engine in Marshland[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 1996, 27(1): 80 ~84. (in Chinese)

8 AW, FE. WAL M. de st op E RO & itk ,2006.

9 GB/T 12538—2003

TPl T A O RO E (ST 2003.

10 Thafh, 2/ UL SR, 55, M RS S plas A el g i 540 [ 1], HL A ,2008,37(3) 273 ~278.

Ma Jinmeng, Li Xiaofan, Yao Chen, et al. Dynamic modeling and analysis for obstacle negotiation of ground mobile robot

[J]. Robot, 2008, 37(3): 273 ~278. (in Chinese)

(THEE 146 TT)



146 & Ak WL o R 20124
Huang Yi, Zhao Yunfeng, Xiao Xiaorong, et al. The study on SDS —PAGE technic classification of the whole protein of oral
bacteria[ J|. West China Medical Journal, 1997, 15(1): 21 ~24. (in Chinese)

16 fIIEHE, KME, D, & KT EAREARR T ZHRHELT]. EP2RE, 2005, 22(6) :46 ~47.

He Zhengxiang, Zhang Buchang, Ma Qingjun, et al. Improvement on extraction of periplasmic proteins in Escherichia coli
[J]. Journal of Biology, 2005, 22(6) : 46 ~47. (in Chinese)

17 Laemmli U K. Cleavage of structural protein during the assembly of the head of bacteriophage T4 [ J]. Nature, 1970, 227 .
680 ~ 685.

18 JEIEm, 2, L8, & ZOURFEARIER K SDS m ks [J]. Hdb2i22%E, 2011, 26(2) :94 ~96.
Tang Zeli, Li Duowei, Wang Yao, et al. Extraction of proteins from the seed of G. macrophylla and analysis by SDS
electrophoresis [ J]. Northwest Pharmaceutical Journal, 2011, 26(2) :94 ~96. (in Chinese)

19 W, EJA 450, 55 R i BR A TR SR 24 A A - TiO, AL L BR LT ] R AL ,2011,42(11) 124 ~ 129.
Yuan Yahong, Wang Zhouli, Cai Rui, et al. Catalytic removal of pyrethroid pesticides in apple juice by ultrasonic treatment
coupling with TiO, [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42 (11).124 ~ 129.
(in Chinese)

20 Ren Xiaodong, Yu Dawei, Han Siping, et al. Thermolysis of recombinant Escherichia coli for recovering a thermostable
enzyme [ J]. Biochemical Engineering Journal, 2007, 33(1): 94 ~98.

21 Gogate P R, Kabadi A M. A review of applications of cavitation in biochemical engineering/biotechnology [ J]. Biochemical
Engineering Journal, 2009, 44(1) . 60 ~72.

20 B BT BRI S I ROKFEBOR B 1T 25 SRR BT[], A LIRS 2011 42 11) 1139 ~ 143,
Zhang Haihui, Wu Yan, Duan Yugqing, et al. Optimization for the extraction and function characteristics of protein from rice
bran by subcritical water[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42 (11) 139 ~ 143.
(in Chinese)

23 Hilhorst R, Fijneman P, Heering D, et al. Protein extraction using reversed micelles[ J]. Pure and Applied Chemistry,
1992, 64(11): 1765 ~1 770.

24 Zhang Shaobing, Wang Zhang, Xu Shiying. Optimization of the aqueous enzymatic extraction of rapeseed oil and protein
hydrolysates[ J]. Journal of the American Oil Chemists’ Society, 2007, 84 (1) : 97 ~ 105.

25 Sun Xiaohong, Zhu Kexue, Zhou Huiming. Optimization of a novel backward extraction of defatted wheat germ protein from

reverse micelles [ J]. Innovative Food Science and Emerging Technologies, 2009, 10(3) . 328 ~333.

(L#% 67 M)

11

12

14

15
16

17

18
19

B, TR /N 5. 3WZ —700 A9 [ 58 R b )% E g g L0 ] R AL 41 ,2012,43(4) :26 ~30,44.
Qiu Wei, Ding Weimin, Wang Xiaochan, et al. 3WZ —700 self-propelled air-blowing orchard sprayer[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2012,43(4) :26 ~30,44. (in Chinese)

g, ORIV N A SR R R AL R R AR LR SR R (] RO AL 4R, 1996,27(4) 27 ~ 1.

Zhang Yunlong, Zhu Wennong, Sun Dongye, et al. Mechanism and experimental research on track-type tractors during
surmounting an obstacle [ J]. Transactions of the Chinese Society for Agricultural Machinery, 1996, 27 (4). 7 ~ 11.
(in Chinese)

WA, XA . AR R R R LS AT [T ] RO HLBR A 41,2007 ,38(2) 126 ~29.

Fan Hualin, Liu Fujun. Terramechanics and traffic ability of pin-jointed box road equipment[ J]. Transactions of the Chinese
Society for Agricultural Machinery, 2007, 38(2) : 26 ~29. (in Chinese)

Kim C, Yun S, Park K, et al. Sensing system design and torque analysis of a hap tic operated climbing robot[ C] //
Proceedings of IEEE /RS] International Conference on Intelligent Robots and Systems, 2004 1 845 ~ 1 848.

AL REMIBIM]. dent: PUBCT T RREL , 1996.

LiuJ G, Wang Y C, Ma S G, et al. Analysis of stairs climbing ability for a tracked reconfigurable modular robot[ C] //
Proceedings of the IEEE International Workshop on Safety, Security, and Rescue Robots, 2005. 36 ~41.

KL SRIRTR R ATy Ty B A S LA BT SE [T ], HLEE A ,2001,23(4) :341 ~345.

Zhang Haihong, Gong Zhenbang, Tan Shili. Omni-directional obstacle avoidance mechanism[ J]. Robot, 2001, 23(4) .
341 ~345. (in Chinese)

JAALTC. GBI A [ M ], Jbat. SoAE Tl AL, 1996.

GB/T 12541—1990 K Z B d i ik us k[ S]. 1990.



