202349 J &k LAk 2= i 554 % 9 W

doi:10.6041/j. issn. 1000-1298.2023.09. 011
BHRAERE VERERITSINE

wAE 2 F ABE FEXRT Ok OR
(L ARl 2 T2 B, L 430070 2. %l ¢ b KT oh ik b 38 T4 56 %, 2RL 430070)

FEE o BE KRG R SR A 3 SR FH 2 3CH% O =X 1 A 1 R BICRL G A ) L, i 3 T — T [R] A s N K R
AR EE R TANIE A E . IS IR HER RE L b R SR AL AR He Ak R i B AR, SR A
oK T AE A BE AT 8 1 S A0 AL RV R HEFR 28, AREMLAT shiE AT IR s 19 B sh 3T & SR & R BRI, 8 0 & 4056 .
Yy & KR I A AR 3 ROy L E S S TAESEOF R IEE L R, RS R LW MRS E
HEAl i AL A e T S R TS B Y, BEAS T R S m/s LN TRAT S T, ISR 6 ~ 7.5 ke/hm’ 4R REIR 15 ~
45 kg/hm’® B % MURE#E it 60 ~ 105 kg/hm’ 94 285K, AT —BUEAE T 25 M — B2 5 2RSS )
P F AT AR E R EEL R T m BV BE 4 m/s B, 8 £ 32 RUK R b - 34 4 8 243 3 6.7 3.8 em,
¥ J5 30 d H ] 4 B R 45 50 1 3

KR AN AIEM; SMELSHEFD R 385 KR
hES %S, 251 THARIARS. A XEHES. 1000-1298(2023)09-0111-11  OSID: Aokt

Design and Experiment of Striped Aerial Seeding Device for Rice and Oil Rape
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(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China
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Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract: A drone seeding device was designed to address the problem of scattered and disorderly seed
falling caused by the widespread use of diffuse sowing in rice and rapeseed aerial seeding, which can
simultaneously meet the agronomic requirements of rice and rapeseed aerial seeding. The design goal was
to achieve dual use, lightweight, electric drive, and modularization of the strip aerial seeding system.
The external groove wheel component with electric drive and adjustable working length was used as the
seeding device, and the automatic folding seed guide tube driven by the linkage driven by the servo was
used as the seeding component. Through bench tests, on-site mud box aerial seeding tests, and field
tests, the structural and working parameters were determined and the operational effect was verified. The
test showed that the designed seed metering system can meet the agronomic requirements of 6 ~7. 5 kg/hm’ oil
rape, 15 ~45 kg/hm’ hybrid rice and 60 ~ 105 kg/hm’ conventional rice at maxium flight speed of 5 m/s
when in the range of rated speed and torque of seed metering motor, and the performance parameters such
as the coefficient of variation of consistency of each row and the coefficient of variation of consistency of
total discharge capacity were superior to the requirements of the industry standard. At height of 1 m and
speed of 4 m/s, the average strip width of rapeseed and rice seeds in the mud box was 6.7 cm and
3.8 cm, respectively. The effect of seedling formation in the field was significant after 30 d of sowing.
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Tab.1 Main technical parameters of aerial seeding UAV
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Tab.2 Physical characteristics parameters of typical rice and rape seeds
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Fig. 11 Bench test of seed metering performance

LEANLT& 2. W48 3. 8548 4 5HEE
i FH AR 2% 62 03 48 i IR A7 HE b 1 RE il 5.
BB 3 AT A 9L bR AR 7 B 89S 80 CHE Rl B e
40 r/min , XJ N 38 45 #1818 B 85% , HEFh S T A
83% \70% 53% ) #EA7 K140, 1 > S8 (HEFh 5
¥4 25 v/ min , Xf N3 455 4% 08 1E T RE 40% |, HEFRES T



118 &l #Hl

Moo= 20234

JE 16% ) EAT MRS o 0 5 X B T AR 4 m/s
K FE i 60, 45, 22.5 kg/hm®, il 3¢ 4
6.75 kg/hm’ 43 i 5% 3 58447 1 min PYHERE 4550
SR S A5 R R R R, R AT A
3.1.3 s EUE Ko b

SCHRE30 ] v 2% 4 HE M a8 P BE WL /K B 4% 1% 18
bR B AT HEE — B R R BUNT T 5%, Bk E

TRRBUNTET 2.6% W E/NTEHT 0.5% ;
SCHRE 31 ] 3 356 2% 76 1k RE ML A2 98 4« 5 A7 i — 2K
WA T RN TEHET 7%, BHERZ 7 RN T
T 45% o i 3 AL, AR A5 HER N OL R, K A A
SR HER AL S R RS AT — Pk AR R AR RO B AR R
FEAR I BE N A TSR, A A% 7 2R HE b A B
PRI 5K

R3 HMESAEGRKETHMERKE
Tab.3 Metering performance test under effective length of groove of seed metering wheel
HE P 70 ST HE R g B i [R] Tl ¥
AR TR SR, Cp/% Cyr/ % 7 E
JE 15 1/ % 1 2 3 4 5 6 (gomin~") Fif/g /%
431.37 429.50 431.52 429. 05 430.32 430. 25 2 582.01
83 431.24 428.56 430. 45 429. 11 430. 65 429.10 2579. 11 0.21 0. 04 0. 069 0.3
430. 66 431.53 429. 30 430. 12 430. 83 429.10 2 581.54
323.00 322.65 324.91 323.30 324.23 323. 66 1941.75
70 323.49 324.45 322. 64 323.90 323.44 323.56 1941.48 0.21 0.02 0. 046 0.2
322.70 324.92 323.50 324. 46 323.20 323.78 1942.56
176. 34 174. 60 175. 49 173. 89 176. 66 174.58 1051.56
53 175.31 174. 66 173.20 176. 54 174. 30 175. 80 1 049. 81 0.53 0.07 0. 046 0.2
173. 89 175. 54 176. 10 175. 34 174. 56 174. 56 1 049.99
51.09 52.06 49.21 50. 68 51.19 50. 08 304. 31
16 50.43 49. 81 51.23 50. 09 51.11 52.03 304.70 1.53 0.25 0. 047 0.1
49. 87 51.41 50.98 50.72 52.12 51.23 306. 33
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Fig. 12 Schematic of UAV drilling site test
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Tab.4 Two factor test results of drilling UAV operation parameters

el e/ fEN B B 1.0 m fEML A EE 1.5 m EN R 2.0 m
(mes-1) ﬂzﬂJ%‘ﬁi/cm‘ Eﬁ%%%&/%, qzﬁ)%‘fvﬁ/cm‘ ﬁﬁi%%‘ﬁﬁ/%‘ ?i@%‘ﬁ/cm‘ EE/%%‘H%&/%‘
iiE3 K FE e IKAE sk IK A T KRG % IKAG sk K FE
2 .3 7.2 62.2  76.1 14.3 6.0  52.2 467  23.3  23.2 222 22.8
3 7.2 5.3 76. 1 82.2 2.3 2.3 58.9 589 19.7 19.3 344 35.6
4 6.7 3.8 77.8  87.2 1220 147  60.0 5.1 212 235  29.4  21.7
5 13.7 147 544 511 1223 22,5 589 250  20.0  19.6  33.3 347
Pl AR ) AL Bl , BT 0 MR 5 M T R R S Y S R5 FBREBBRATSY
®SE N SR S, R R AR, T 4 Tab.5 Adjustment parameters of drill volume
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Fig. 15 Process of rice drilling and effect of emergence in field
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