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Design and Experiment of Chute Rotary Side Deep Fertilizing
Device in Paddy Field

WANG Jinfeng LIU Yuanfeng WENG Wuxiong WANG Jinwu FU Zuodong WANG Zhentao
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; Fertilizer is the key factor for increasing rice yield, and solves accumulation blockage,
difficulty in regulating fertilizer amount and poor uniformity of fertilization in the existing fertilization
machinery, and a side deep fertilizing device which was easy to adjust the amount of fertilizer and prevent
blockage was designed, referring to the agronomic requirements of side deep fertilization in paddy field
and structure of transplanter, and the basic structural parameters of the device were determined. Through
theoretical analysis, the working process of the device was explored, with simulation software, the effects
of fertilizer discharge disc speed and fertilizer tank height on fertilizer filling and discharging were
investigated, the optimum operating speed range of fertilizer discharge disc was 10 ~50 r/min. Through
bench test, the effects of fertilizer discharge disc speed and fertilizer tank height on fertilization stability
and the effects of fertilizer discharge disc speed and transplanter speed on fertilization uniformity were
obtained, the fertilization results met the national standards, and the fertilization uniformity was improved
to a certain extent compared with the fertilization machinery on the market. With field test operation, the
operation effect met the agronomic requirements. The research designed a kind of fertilizing device which
was easy to regulate the fertilizer amount, anti-blocking device with uniform fertilization, provided a
reference for the operation of the side deep fertilizing device for paddy field.
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Fig. 6 Movement analysis of fertilizer particles in

discharging stage
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il I 5 O i A, o R R AR AR B T

JIES A 10, 000 A ] B ] 1) o P 0 R AIE B, 9 U
BFE] Ry 30 s, BRI 5 WK B8 ¥ 234k 8l &K
5, i JERHHE S 9 7E S K R 5 000 mm | A
ANBERBE S 100 mm () BRI R 1, 4 BMCER N
B o 1) IR R 5 R A, WO 1 /N B B R T 30 B

I 45 AR K IR RR K g S, RS
0.01 g KPR IFic 5%, TH 505t M8 & B s v 22 N
R
4.2 MREEMIRE

JKFH Jit JIES 1) A b 338 3 S ), 5 HC T i S
B AN [R)  [R)E A XAS [ B DX R K A il ) vt A
SRR R 6 IO R v B R AT R Y TR b 3k B
JIES [58) 98% 5% Sk 0 S A o A a6 PR 3% T 2 2 2 AN )
T M NE AR A M. NG 280 BE AR 2 O 25 mm,
HENE 15 4 5% 91 ¥ 24 10,20 ,30 .40 .50 r/min, 45
mE 2 fiR,

xR2 AEEEHETHEERESEREER
Tab.2 Experimental results of fertilization stability

at different disc rotational speeds

PRB AR IR IG5
x/(remin ") Bl v,/ My, /%
10 236. 81 4.36
20 481. 60 1.99
30 733.29 1.41
40 978. 33 2.28
50 1218.18 2.30
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,=4.45x10 'x2 -0.31x, +6.73  (16)
fﬁ@%ﬂmlfﬁﬁﬂe A R S

10,15 .20 .25 mm , ¥ HEE 5] 2% 5% B 2 4 50 r/min

AT B 4, T AT it A A e I S X A
SRR IR 3 R
£3 FAMEEETHEREELRER

Tab.3 Experimental results of fertilization stability

at different fertilizer tank heights

A v it HE e it S it HE e AR S
X,/ mm YA v /g ES QL)
5 245.31 4.13
10 457.49 3.37
15 694. 31 2.81
20 939. 94 2.39
25 1207.28 2. 10
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y, =0. 34x; +37.92x, +46. 51 (17)

y, =0.31x; —1.01x, +2.81 (18)

TR AR ] 2 XA A0 TR Tt IS 2 ot A A o P i

SRR BT, KUAL A GH A TR (RN, 24 R E (5] 4 5

S8t T AR e R S st it T RS 1 e AT = A E 2

SRR I AH 3 0 it N AR PR AR S AR B0 R

ANTA] o Bl A B S 0 T A e A R P e R R
SRR/ JE G R Fe Bt SR g R R vt AR

S il B AR 5 R A0 . DA R VT AR R AR R R
Jiti BB B 450 kg/hm? 2 ], 25 4 AR AL LL B JEE 1.6 m/s
PEE B, e %% 5 S 50 v/min, U] A 25 BE 9 4% 4
13 mm B AT 3 R AR ZE K

R4 NY/T 1003—2006 ( it & HL A 5T 5 3F f $¢
ARFLAL) B ZEOR it ME A e AR S R AN N T E T
7. 8% B0 45 R W% B AE TAESHGE F ik )
B BR
4.3 HEEHSMHRESHH

ARG 000 ¥ Al ) % i AU 25 i A 34 50t AR
B, BT I S 52 28 5 S b it JES 4% 259 4 i M 2 359 A
A S RO s, U B A = B 25 mm, il BRALET
HEFEFE N 1.6 m/s, % s MUE ] I, 1250 245 2R 4 3% 4
J7R o

x4 AEEZEETELHSEIRE L
Tab.4 Experimental results of fertilization uniformity

at different disc rotational speeds

HEIE 159 5% % 2k it M 283 59 1 it S it ME ¥ 59 P A2

x3/(r~min_l) YIH vs/g ?&]6/%
10 0.49 12. 80
20 1.02 9.50
30 1.50 7.95
40 2.01 7.53
50 2.55 6.61
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y, =0.05x, —0.019 (19)
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Tab.5 Experimental results of fertilization uniformity

at different transplanter speeds

WRAPLATHE R IR R A PR AC A b A 3 A 1k AR S R B
x,/(mes™h) YA v, /g ys/ %
1.2 2.93 10.92
1.3 2.89 7.27
1.4 2.70 15.19
1.5 2.52 8.73
1.6 2.27 11.01
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Diagram of field test operation
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