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Research Status and Development Trend of Large
Self-propelled Sprayer Booms

ZHUANG Tengfei' YANG Xuejun'? DONG Xiang' ZHANG Tie’ YAN Herong' SUN Xing’
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Abstract; High clearance self-propelled boom sprayer ( HCSBS) is a major type of field spraying
machine, and spray boom is a key mechanism to realize the stability of spraying work. In recent years, in
order to improve the precise spraying level of HCSBS, the structure of spraying boom has been optimized
continuously, and the technology of vibration reduction and balance of spraying boom has become more
and more mature. Three kinds of truss structures, including plane, triangular space and trapezoid space
types of the sprayer were discussed. Main structure parameters of self-propelled sprayer booms at home
and abroad were analyzed. Technical status of vibration damping device and intelligent control system
were described. Main research results of spray booms on vibration damping, balance and post
measurement were summed up. According to statistics, it was concluded that the proportion of sprayers
with sprayer span above 20 m was only 6. 79% , and spray span between 10 m and 14. 9 m accounted for
73.30% , which indicated that Chinese sprayers were mainly small type with shorter and smaller spray
boom compared with foreign sprayers, and its large spray machines only accounted for a small proportion.
Based on the above researches, main problems of domestic spray booms were analyzed, and development
trend of Chinese spray boom was also pointed out, which included structure optimization of spray boom,
development of spray boom series products, settlement of multi-stage and multi-point vibration damping
mechanism, improvement of self-balance control and monitoring level, and intelligent adjustment of
position and posture. The research would provide references for further structure optimization and
performance improvement of spray boom in China.
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Fig.1 Spray boom structure of Case Patriot3230 sprayer
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Fig.2 Spray boom structure of Tecnoma Laser5240 sprayer
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Fig.3 Spray boom structure of Berthoud Raptor4240

sprayer in type of triangular space truss

/

| 2
Pl 4 i STS16 B HUBETE 57 (AT SR BT AT 45 4
Fig.4 Spray boom structure of HagieSTS16 sprayer

in type of trapezoid space truss
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Fig.6 Schematic diagram of spray boom’ s motion

measurement
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Tab.1 Spray boom parameters of high clearance self-propelled sprayer in foreign countries
% HLBY W4 B/ m IS T 15 4t 725 B/ m ST 45 X
R4023 18.24 27 0.38 ~1.93 5.5.7
AL BN R4038 4045 27 .30 36 .40 0.50 ~2.45 7.9.11.13
R4730 24 27 30 0. 686 ~2.200 7
DTS10 24 27 0.58 ~2.57 5
i 35

STS12 .14 .16 27 .30.36 .40 0.46 ~2. 64 9

Patriot3230 18.3.27.4 .30.5 0.48 ~2.13 7
B .

Patriot3330 4430 18.7.27.4.30.5 .36.5 0.48 ~2.13 7

Pantera4502 21 ~40 0.50 ~2.50 7.9
ey 34 Panterad4502 — W 21 ~40 0.50 ~2.50 7.9
Pantera4502 — H 21 ~40 0.50 ~3.00 7.9
25 i 7K R4030XN AU 5§ 25 #1 W% A1 4l [&] 7a Jir WS A 1) 2 B KPR e d2 Sl aT g3 S e R A
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Fig.7 John Deere R4030XN sprayer
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Tab.2 Spray boom parameters of John Deere R4030

series sprayer

_— LS S ¥ o N ¥ =0 S ¥ o7 ] i}
KJE/m By FHREJE/m K E/m
18.2
R4630 5 0.69 ~2.20 3.04
24.4
24.4 1.98
R4730 27.4 7 0.69 ~2.20 1.98
30.5 3.05
24. 4 1.98
R4830 27.4 7 0.69 ~2.20 1.98
30.5 3.05
27.4
R4930 30.5 7 0.61 ~2.13 4.0
36.5

8 YL Patriot4430 BN Z5 4L IE T
Fig.8 Spray boom of Case Patriot4430 sprayer
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Fig.9 Amazone Pantera4502 sprayer
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Tab.3 Field and farm test results of spray boom

leveling mechanisms mm

. FEMPRIBE 1000 mm VBV B2 1100 mm fEMb 5 1200 mm
B Tow mm wm m@ wm 0E
i 1010 1012 1117 1120 1222 1225
H 995 993 1090 1087 1189 1185

Wik 2T SolidWorks {57 T 24 m i 5¢
T AT 2R AT = A A A AT R R A5 4 o & 10
FIF 7, BT SR PEMT R R WA R 58, TP R B [ i i e
FF 20 25 4 1 D37 5 B SR 4 VTR T R 4 DL
J5 S RCHR b BE AR 58 BT RT3 25 B 1 I &
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Fig. 10  Deployable structure of spray boom
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Test platform of spray boom for automatic regulation

Fig. 11
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Tab.4 Spray boom parameters of self-propelled
sprayer in domestic exhibition

o (i /% )

1% %/ m

0~10 20(9.05)
10 ~14.9 162(73.30)
15 ~19.9 24(10. 86)
>20 15(6.79)

BRAR A e B B3 A PR ) AR 77 118 R R B A i
SFEHLANIEL 12 BFoR  BEFF R F P AT SR 45 48,7 5, mE
MR Y0 [ 18 ~27 m WEAT SR 8 9% BHL e R D
A BT R BRI T R A AR Ak S R
I,

e 3= A R LA B2 W) 26 7 1 = b B B &
5 55 AL A 18 ~ 38 m, Wi AT R I F ifi 28 = A T
ST AT AR S AR I T A VRO AR R e, R 4 T mE
FE 00 26 45 -4 FUBE 554 o %28 FIAE B R0 & 3k
filh b3l 5 51 29 A Wi, € [ AR R A AL A ]
fbo 7B 3WX —2000HS RImE 2 AL 4n & 13 frw,
MR g = A T ST ARAMT 2R 245 4, S I 18 .24 m
AL, FFICA Rl % GPS H AR, G 27 1 T 1 %5
B b v e 8 0 T IS B 1 % AR VR R

LI AR A % rp AL B P B 03 A B ) A = A gk
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Tab.5 Spray boom parameters of domestic high clearance self-propelled sprayer
% HLTY A/ m W A 5 3t 2 B2 Y5 R/ m g% 45 %

3WZG —3000 18 ~24 0.65~1.8 7
AR A AT B M 0 3WZG —3000A 20 ~24 0.6~2.2 7
3WZC —2000 25 .27 0.6~2.8 7
K41 3WX —2000HS 18 0.7~2.6 7
e = BB b 26 7 75 J7 1. 3WX —3000HS 24 0.7~2.6 7
3WX —3000 21 .24 0.5~1.8 7
3WX —5000 24 28 32 38 0.5~1.8 7
L 2R A R v RATLAR 2 1A % 17 HEREZR 1L 3WP - 13006 15 0.5~3.0 5
£ PR H K1 3WP - 26006 24 27 2.8 7

K12 HAREE 3WZG —3000A HYBEFT ;55 HLISEFT
Fig. 12 Spray boom of MAEC 3WZG —3000A sprayer

K13 gk R 3WX — 2000 HS T g 52 KL WA
Fig. 13 Spray boom of Zhongnong Fengmao 3WX —2000HS

tel

sprayer

14 AEREZE L 3WP — 1300 T8 55 HL G T
Fig. 14 Spray boom of Huasheng Taishan 3WP — 1300G

sprayer
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