202446 A &k MLk 2= i 5555 % 4 6 1

doi:10.6041/j. issn. 1000-1298.2024. 06.012

wrHE E X ARE E-R

CHTTEE TR = WL T2 24 B, LI 310018)

FEE . S0 pg SBR[ 46 B, 32 ) 56 8 8 e JRD 102 Bl A8 B AT ) 9 A G 2 ) T ik, B T — e IR
T A2 I HERR AR o 20 1] 26 B OGS B 4 B A7 37 R RIS 1) A o T R AR LR MR T
PRV Rl AR A 45 4 S8 vy md SN - 1) ok R 08 B 2 7 B WD T R IR ) o B P A R AR S 5 e AR A

SRR, a7 IR IS4, FIH CFD — DEM #5412, 500 1 5 AR 7 20 & =X HEFh 2% 22 100 HE R iy w] 47
PE LB E T HERD S IR R R . B A, LT IR B R S a0 e A, B P R i T HE A A AL
o LASAR RO B A8 A, 30 2k 0 PR 2R 8 A T 6 R R 4 L B v Pk HCOR R HERR L A  HE
Fre ORI N R, DLk 8 W) ) R B e bR, 54T T = R KO Rk 4 A 5, 745 S e HE R
ORI R R N TR HERD A2 AL R R 5 o R 25 5 1 B Y R R R R R R e B
R R ALE ., WAL S S EGHEAT F R IR0, &5 A R BT, S HERD A BLAL B 16 .67 K2 10 kPa HEFD & 4% 3R
4 r/min [, ORIy 94. 7% |, 7 ) L 2 82. 7% , T JINFh 9% A 7% 10 1E © ft % A B2 18.5°, i
KW BN T R HERRES ; BAA R EmAE50; CFD - DEM =y

hESES, $223.2 XEKFRIRAG: A XEHS: 1000-1298 (2024 )06-0121-12 OSID ; E:

Design and Test of Combined Pumpkin Seed Attitude-constrained
Directional Seed Metering Device

YU Yaxin WANG Yan ZHOU Junwei PAN Yilong
(School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract; In order to realize the directional seeding of pumpkin seeds, a combined direction method was
proposed to standardize the movement attitude of pumpkin seeds and then orient them, and a combined
directional seed metering device for pumpkin seeds was designed. The key components of the device to
realize the direction of pumpkin seeds included two parts: limit clearing plate and deflector plate. Based
on the geometric characteristics of pumpkin seeds, the structural parameters of the limit cleaning plate
were determined. The kinematic equations of the direction process of pumpkin seeds were established,
and the relationship between the attitude change and the structural parameters of the deflector plate during
the direction process of pumpkin seeds was clarified, and the structural parameters of the deflector plate
were determined. The coupling analysis method of CFD — DEM was used to verify the feasibility of
directional seeding of the seed metering device. The value range of rotation speed of seed discs was
determined. A test bench was built. With the flat adsorption rate as the test index, the diameter of the
hole in the seed discs was determined by a single factor test. The single seed rate was the test indicators,
and the value range of negative pressure and the number of holes in the seed discs were determined by the
single factor test. The negative pressure, the number of holes in the seed discs and the rotation speed of
the seed discs were selected as the test factors, and the single seed rate and directional success rate were
the test indicators. A three-factor and three-level secondary center combination test was carried out, and
the primary and secondary factors influencing the single seed rate of the seed arranger were the negative
pressure, the number of holes in the seed discs and the rotation speed of the seed discs. The primary and
secondary factors influencing the directional success rate was the rotation speed of the seed discs, the

negative pressure, the number of holes in the seed discs. Field validation experiments were carried out on
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the optimized data, and the results showed that when the negative pressure was 10 kPa, the number of

holes in the seed discs was 16, and the rotation speed of the seed discs was 4 r/min, the single seed rate

was 94. 7% , the directional success rate was 82. 7% , and the positive and negative deflection angle of

the seeds falling into the cave basin was 18.5°.

Key words: pumpkin seed; directional seeding; seed metering device; attitude-constrained directional

combination; CFD — DEM
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Fig.1 Schematic of triaxial dimensions of pumpkin seed
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Fig.4 Schematics of pumpkin seeds in contact

with deflector plate
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Fig. 19 Response surfaces of effect of experimental factor interaction on single pumpkin seed rate
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