20124 4 A N A1 =S 43 % 54 W

DOI:10.6041/j. issn. 1000-1298.2012. 04.012

A RSEEREMEIESEREGI N

T4l Eéﬁh 8 7

(FRAERAL R TR B, W /R{E 150030)

(FE] 7E4T R4 110 o/min JHFEEJ) 0.3 MPa 43 FC #5105 FL 5 A2 3 mm FIBHTH FL B 42 2 mm 1) 5514
T, SR JH R AR AR L LA L ORI L AR i R AT I8 o A Bl B AR AR A IR R A 3B R T L ORI AL 1 32 B
LA AT 20 M o 45t WS BE A 25 JT 46 W HE 21 29 1 Fir 45 1k W HE A9 B TR) Dy 0. 1 s 9 A5 HE it JE 453 2% 80 0. 48% | I5¢
NE 5t B 52 5 3l 8 T BE AR Ak 256 mm Fl 5 BE AR AL 502 mm, Z5 5K W] FL LR FL oG B R AL o B B B Y I
Lk, B IE 2k Fam /T 3. 5% HPE K .

KEWR: WA mESG o mE GE

hESHES . S224.21 XHERFRIEAD: A X EHS: 1000-1298 (2012 )04-0055-05

High-speed Capture Analysis of Fertilization Process for
Deep-fertilization Liquid Fertilizer Device
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Abstract

Based on the rotating rate of planetary frame of 110 r/min, the pressure of liquid pump of 0. 3 MPa,
the diameter of valve core hole of distributor of 3 mm, the diameter of spraying-fertilizer needle nozzle of
2 mm, the working processes of pricking hole and spraying fertilizer of pricking hole mechanism were shot
by high-speed camera. The movement laws of pricking hole and spraying fertilizer were analyzed by high-
speed camera techniques and image processing technology, which showed that the fertilization time was
0.1 s from spraying-fertilizer needle went into the soil and began spraying fertilizer to it went out of the
soil and stopped spraying fertilizer, the fertilization loss rate was 0.48% , the change of real trajectory
width was 256 mm, and the change of height was 502 mm. The results showed that the processes of
pricking hole and spraying fertilizer of pricking hole mechanism had good synchronicities, and fertilization
loss rate was far less than the operation requirement 3. 5% .

Key words Liquid fertilizer applicator, High-speed camera, Pricking hole, Spraying fertilizer,

Simulation

(14 W53 NS 0 1 A 1= 3k 3z Bl i 7 A 400 DLIE S sl R

518 LT 0 M T 3 7 0 450 2 328 2 5 5 —
R TR ML TS 6 BT A LB bk (AT I TR 5 [ 8k e - 8 A 0 T 3

i 9 A R RS - R4 LR R A A o B EALOT ORI, A TR H A B, I AR AR S R

FLEARRERIT W FaR P BRI LA (AL B

ia 2 AL i A s T s 8l S AL XS E R B N T MEEAL TG 2 Zh Lk, K e 4L AR

Wk H 1. 2011 —05-20 &[] H . 2011 —06 —28
# [E 58 1 SR Ah 2 2k 4 WX B T H (50875043 ) Fl o 45 2 150 1 k- 24 R} i % URHIF 2k 4 B¢ By i H (20102325110002)
EEE M Ea0, U, 1L, EEAF B E AR YLD, E-mail : jinfeng_w@ 126. com



56 & oAk HLOM R

2012 4

A 2o R ) ) A5 2 T R0 0 3 A A £t S 5 2k
A0SR FH e 3 A4 L 570 A By A S A
POV A8 B v 3 B 15 J% 11 15 Ak 3R 5 R F L 7R
I 14325 S B R AT B 5 o 30 3 P 5 R Ak B A5
B AR I8 S Pk . MBS HE i AL — 4B R
3T A8 3 DT F IV 5 0 I A S I ] =2 ] R
A TG4k 2 0 28 0T T 495 #2500, AT A1 it
I ok R A 4 2 R

1 ZRGgiER

FIAT, = 23z 3 P R B B R 1T R A =
RS | A AR A 3 3 i BN Ry R BRI AT 3 Bh 7
o 3L RE RS I W IR Y s B i AR (3
e S AR TR R R KT B T AR R 119 [ 2 i e
B, B T T R G A R 10 5 5 e
SEE M R e 23 A B AR X 1 R 2B AT AR B, T
PR R A R L B Sl A A s s 4 1R 15 2
AR S AL 0 55 00 (& Rt A7 Ak B, B & 35 HLAL
L HE T A0 A R 3 R | R B R A B
TTZREMBL ™ o R, A SOR R
X TR it 2R P 28 i S 2 vt A 5 A AT A

2 RS

2.1 MREEXREAEHINTIERE

TR T A HE 2 A 5 2 T LG g
AT AL I, i & 4 R Sh AL A BC AR IS £
FLOHUA IR i U e | TR0 R T O S A
ARG, WA 1 R .

5 6 7 8 9101 12

T ]

L B 2 o A T e i3
Fig.1 Test-bed of deep-fertilization liquid fertilizer device
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Fig.2 Capture position of high-speed motion camera for

test-bed of deep-fertilization liquid fertilizer device
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Fig.3  Series images of spraying process of liquid fertilizer
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Fig.4 Series images of fertilization loss process of liquid fertilizer
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Fig.5 Trajectory of spraying-fertilizer needle-tip
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