201444 A

7SO AR VI =

LHENE S ¢

doi:10.6041/j. issn. 1000-1298.2014. 04. 023

1PJ - 4. 0 207Kk HBOE F Al S5kl

WOk FH T AR

WER R

Z S

(AR A R 22 T T A LA 5 28 A R B R T RS T G S &, TN 510642)

FE: BT =88 1PJ—4.0 BUK FEOEF L. K FEOEF LR E 2R 58, 645 i P W i B 7K S W80 RS il
e AT e 9 TR 0 e, S St R AR Bl SR TP AT DU AT A A o XK RO MUY AR A2 S ROK s S PR REREAT T
I, J AT 25 SR 2 W] S 3 57 b T R o oz 8] O R S R e L ] Y 2 %, 42 R 400 mm b T} BT A5 (]
3.31 ~4.23 s, FREFTH I A ASETE 1.7 s ZE 0 5 1 T 32 00 170 O 38 0 DR b, - M 4 o i B2 AR RE o P b ™
KSERT I U B 5% g A2 AR 20° T 5 1) 8] 5 500 I B 5% 2 B e 6 (8] — B 1 SRR AL 8 2 WD, 5 4 R HL S Y
=R IP] 4. 0 BUK FEOEF M AL AT RUARE A, 58 1038 B PP 8 1 00, T e K e 22 DASF HB TT 19 32 em
FEAREN 4.9 cm , A1 X KL B9 b3 i {22 (B0 S B R A9 12,28 em T FEFIF 315 19 2. 64 em, S 3 )5 26 %60 22 {6/ T 45 T

3 em SRR BRI E S EGE 69.4% .
KEEE: FHIHL KH EOEFEM B KR
HESES,: S222.51; S123 XERFRINED : A

51

A< VI 2 T 1 3 4 5% 0 E R R
1oF 20% f9 3 % P 7K BB 4 FH 2% 1T RS F S T R g
6] I S LA W 26 7 1 58 1 /K 38 3 T 500 - s R
S 2 ¥ A 9 K R B f SRR 2 — ek
FH 7 T G A % 1 2 R A 7 o R TR P 3 K
HEK B RAR 5, 7 FH 806 - Hb 5 R AT 4k B P
e AT DA AR A T 3 TR L B 5 A T B K 11
PR, SEBURE A0 HE 7 0 SR 5 M O - b
ARFHLEA R E B ek B b 0, Sk T R K A
R T LGP 8 B 1 SR AR R KRR TS
AR HLRE 25k 0 S A K T SO Bl L AR
LT R 36 A0 T A S R A R e TR
114 ) 2, R A A0 o) L 4 B R I TR e Ok
eI AR, 54 B PR S K O
ST Hb AL 4 B FE R A2 B LR L A D2 24
D A 3 w5 AT BAL A B S IR BL I 1Y
TR O LA AR 8, P M4 45 R [R]85 4
BOHL A 3 F 285 W FPE A 7. @k [ 45 3 A 5K 725
R B A BB SR R £E — 26 25 B 0 [ 5%
FRE g0 ) i S 5 TR A X A LR
@— MG B LI R A B/, 1 A S 4 LS 2 9 ok

I

Wk H . 2013 -11-17 & H . 2014 -01 - 12

X E%HS : 1000-1298(2014)04-0146-06

FH 38O T st LR Al 35 3K, /NS s T AR 0.2 ~
0.33 hm®, Wi, 2P T R £k 45 4y S F 5
T 55 AL E A K BB s bl (BT 3T
ENELOREE 23 4 e N TR RSN VRS- (14| A E
VB 3h 71 3R By 335 5 MR A i 4 AL 45 A FORT IR
A SCK OG- R 5K D e R R HLEs AL
T 1P] —4. 0 B 5 5 A4 H AL BC 22 A9 = s B i =K
FH 38 67 L, 4 A AL 2R 46 A0S 2R 46, JF X e
18 B FK - 32 Bl v BE E 174 56 1K 5, 78 ) AT
AR

1 1PJ 4.0 BY7K B F it

1.1 BEERIEIT

1PJ —4. 0 77K FH 306 7 b L i = i B R
B 5 H R AL B LA 5 o = BT B R
Mo L RS 4y, A 1 TR . SN R B —
i o = R SR = S R R
— Uity 38 3o DU 3 2 45 ) R g R VR T T O b
SURCHEERE o P b AT SR K T F Bl 3 K- §5 B
BIURE) 7KV T T 36 12 WA 28 22 6 AT O L™ A
Hi A 4 T B A B o 3 ek i R R Y T ) 4 s
RS FAT VU AT 454 2% = S BT B o S S
3, LI b B R iE g RV AR s . Ot

o3 g PEAT Al (Rl ) BHIE & BUHE B i H (201203059 )+ = 107 [E R TR B B 0 H (2014BADO7 ) R4 g Rl K 2 45 1 4 6 BT )

i H

TEER N WA, BRSO, FENF RN B S S A s b AU 4 4Ol 5T, E-mail ; lianhu@ scau. edu. cn
BIESE: P8, 802 A0, RN G40l U AL TR AR 40 40l BF 5T, E-mail : xwluo@ scau. edu. cn



5 43

SR SF . 1P)—4.0 UK HEOEF AL 5 5 147

e 22 28 AT 18] 5 A 7K 1 e g A L DR UE SO H2 K
S SRR B T s g 7 AR AR
o O R R T EIR T OE 0L S 5,
RIS 3 57 55 T AR T B E 91 B TR BE 0l i s A
T8 R R s 2 R A A i S b A DR R R IR
¥

3t 5% A AR 5 K B S LA [ D — R A
K-35 s itk GG 7)o 47 32 3l 47 3l 1 b 5 A 3 A %
B, 52 PR AR A R TR o A AR AR R,
A 1R ALY 20 A e 2 K B RE R T A — T B
B 3 0 I 308 5 7K S 98 Hs 3ol 45 P9 4§ 45 R 3
V5K OF s SR 7 3 5 AR KO

16 15 14 13

(b)
B 1 1P)—4.0 ALK H OG- Hu bS5 14 1
Fig. 1  Structure of type 1PJ —4. 0 laser land leveling
machine for paddy field
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machine for paddy field
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Fig.4 Response curves of height position control system
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Development of 1PJ —4. 0 Laser Leveler Installed on a
Wheeled Tractor for Paddy Field

Hu Lian Luo Xiwen Lin Chaoxing Yang Weiwei Xu Yi Li Qing
(Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education,
South China Agricultural University, Guangzhou 510642, China)

Abstract; A 1P] — 4.0 laser leveler installed on a wheeled tractor through the hydraulically driven
3-point linkage is developed. The harrow of the laser leveler can move up and move down by a cylinder
and a planar four bar linkage. Hydraulic systems of the laser leveler are designed, including height
position control hydraulic system, leveling control hydraulic system and folding hydraulic system.
Experiments are carried out to investigate the dynamic response characteristics of the height position
control system and leveling control system, respectively. The response time of leveling harrow moving up
is almost twice as much as moving down. The moving up velocity of leveling harrow increases with the
rate of accelerator pedal deepness, while the moving down velocity of leveling harrow is stable because a
one-way throttle valve has been applied in the height position control hydraulic system. The average
moving up time is about 3. 31 ~4.23 s and the move down time is 1. 7 s in testing space of 400 mm. It is
bilateral symmetry of rotate angular velocity in the clockwise and reverse to control plow leveling. The
results of the paddy field experiment show that the laser leveler installed on wheeled tractor for paddy field
can work steadily, and the surface smoothness of paddy field can be obviously improved. The maximum
height variation of paddy field surface decreases from 32 cm before leveling work to 4.9 c¢cm, and the
relative standard deviation reduces from 12. 28 cm to 2. 64 ¢cm. The cumulative percentage of the sampling
points, which have smaller than or equal to 3 cm of absolute difference value, is more than 69.4% .

Key words: Leveler Paddy field Laser leveling Design Experiment



