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Design of Double System Precision Seeder for Small and Medium-sized Tree
Seeds

Abstract:In order to realize precision sowing of the small and medium-sized tree seeds, which with brittle and hard shell, irregular
shape and low sphericity, a precise seeder which based on air blowing and vibration and match seedling trays was designed. Take
Pinus sylvestris var. mongolica seed for example, the application of indentation method, inverse analysis algorithms, the Hertz-
Mindlin method which from EDEM as model were used to explore the mechanical properties and establish the population spatial
configuration model of seed. aerodynamic characteristics, the population spatial configuration model of seed was established, then
the key components of precision seeder were designed. The seeder was mainly composed of pneumatic system. electronic control
system. seedlingtrays. seeding mechanism. seeds supply mechanism. punch mechanism. seedling trays conveying mechanism and
so on. The seeds supply system was supported by blowing-vibration device, which make seeds group effective separation and flow,
keep the seeds movement state such like "boiling", then ensure the seed adsorption process accomplish. Keep the stable movement
state of seeds can improve the adsorption rate of the equipment, Through sowing experiment, when the vibration frequency of trays
was 20 Hz, and vibration amplitude was 5 mm, and running speed of trays conveying mechanism was 0.045 m/s, the cavity rate was
1.74 %, repetitive seeding rate was 0.26 % while the qualified rate of sowing is 98 %, the sowing efficiency was 300 tray/h. The
precision seeder which have strong versatility can match hard conventional seedling trays and paper honeycomb seedling trays.

Key words:Precision seeder; EDEM; blowing-vibration combined; efficacious sucking; alveolate seedling trays.
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Fig.1 Tructure diagram of the machine
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Tab.1 Main technical parameters of the seeder
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AMERSE (K*3E*m) / (mm*mm*mm)
Boundary dimension(Length*Width*Height)
EAMTERER (mm)

Equivalent diameter of applicative seed

WA

Applicative trays

SREENZATEE (m/s)
Running speed of trays conveying device
R (/)

Seeding efficiency
B EHE (%)

Qualified rate of sowing
B E (kg
Weight of the equipment

1200*540*700

1~5

32 JUE A
Regular seeder trays of 32 cups
540*300*70 (mm)

88 e g AL
alveolate seeder trays of 88 cups

540*440*85 (mm)

0.045

300

98

75

/NRL AR AT
small and medium-sized tree seeds
RIE
polythene

4RI

paper characteristics

N ROIVIE! S

Exclusive seeds and trays
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Fig.2 The three-dimensional coordinate system for the seeds of Pinus sylvestris.
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[ Ak b i) A Koo v N & Vi Lo o T 2757 RIS o) e g S5 i G R

2.1 MFBNFHEDN

AR TR TR P 740358 N 98.1 %, THIE 7.12~7.37 g, H/KE 11.76 %, %FF 0.72 g/m?, HJUA
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Fig.3 Triaxial dimension Size distribution of seeds.
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Tab.2 The compression test data of Pinus sylvestris.

BN ZE /N
B I Minimum rupture load
Placementmode : , 5 A S Tl P
Mean value Standarddeviation
. TR 77 8.1 7.5 7.8 7.8 7.78 0.22
Horizontal placement
il 7
. s 38 42 3.8 39 4.1 3.96 0.18
Side placement
LK 53 57 56 52 55 5.46 021

Vertical placement

R EIRYE (Miao ZK et al, 2020) BFFERIT (05 /72450, PRI Kick s HAH 2 3 & Sl 734
BEIEN CT 4085, 20215 RGVEAE, 2022) 133087 Fafh 7 HIAHSR A 2l (3 3D,
R 3 ETRMT RN

Tab.3 The mechanical characteristics of Pinus sylvestris.

BRRERFRE SRR ORISR

\ . BT
M/ MM & h,/mm i Fan/N h 2 At 2 TSI
Amux/mmz ﬁ‘ﬁﬁ; E/MPa ‘]E ’{‘/L} LE v
Maximum Residual Maximum C/MPa S/(N/mm)
Maximum Elasticitymodulus Poissonratio
indentation indentation indentation Rateofcurve Contactrigidity
contact area
depth depth load
0.5 0.24 +0.03 52+0.15 20.8 +0.09 29.00 +£2.31 4.813+0.013 6.051 +0.001 0.40 +0.01

22 BuMETEESIERR

RAEAHN A (Miao ZK et al, 2019), THEAS AR Fa P11 278 B Ju [ 2 5.3~6.5 m/s, » HHItL
iz EDEM 3, E TR Sl I A Fa Fh 7 (00 P e 2 ) TR A A Y
221  BAEfREA

7t EDEM H,  FH B B0RL 2 Al A58 2 B T S A AL . B A Y S 3 RS AR 2k
ST A S Y K 2 TR B A AR A 2E (Guo ST eral, 2022; BEWZEZLE, 2021; BFEEEE, 2021). Ait
%Y EDEM " LI Hertz-Mindlin JoHS s fdi A, W F0Rs BB RS FE R, AR FAARhF S5 Fh 72 18] K Fh
T 5 BRI 2 1] (1) iz fl A 150
222 23 ERAfRAHKRE T TN ERY

MR A Tl = Jh RS Al Ak ek, N A EDEM @7 FRaFh ROk AL (& 4), Bifil
FRELTE Z 7 o) AR N RIS R (T IR 2, Foh B SR A R R sk, RSB A S B
Ny AW SR FHRMERR A A, SIS WEARAAFRID S T FREsRE, AT
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I 20 Hz, JRUEDY S mm BF, AR R A1 (8 BB R 2 AT 5 2050, BEIR AT IR ) R SRR B

B s a

B 4 B FRfpFIRE B 5 #RaPIRTS THF=ERZS
Fig.4 Model ofPinus sylvestris.seeds Fig.5 Spatial morphology of seed in vibration condition
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Fig 6 The air chamber for seed supply of precision A, FE gt BRI, AR BRI AT 3L
seeder Iy, LLEARMES 10 JZuB1, BEIIRAES R 152 R

RS B 3=, RYEF T 2 E L 5.3~6.5
m/s, Z5ETHE 7.12~7.37 g, HMHEEREALER 1 mm, @i 05T R85 I URL N
0.24 kPa, XFEAEMNMECHERE S, BONSRMESAEM, k5 BEAR X AR E A T4 OB R 7 B BLORIIE
W BT EBURRIRS 1), DASRE e IR B R D6
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1z 0 LU BAES frame of fluidizing device; 2. NURH 2 #222
= o setscrew of diversion fan; 3.Y B! @3N Pud 43k 5 quick connector
- pneumatic of Y type; 4.5 3NIRsN# [ B2 fixing bolt of pneumatic
9 vibrator; 5.5 ZJ#RAN%E pneumatic vibrator; 6. H LSS PuE Bk
L ’_—ﬁr—:\’ quick connector of vertical pneumatic; 7.F34 AL 74 tower model
11 = muffler; 8. G X diversion fan; 9.ft"S %M air supply interface;

10. 537 KU A7 FL location hole of diversion fan; 11.5:JitAK fan
baffle; 12.HS#R air baffle; 13.%2%5FL; mounting hole
E 7 SKR-REEERFFRU R ERE
Fig.7 Simple diagram of air-vibration combined seed fluidizing device
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Fig.8 The air-vibration combined seed fluidizing device
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Fig.9 Seed pick and dropt and punching device for hard trays (a) Fig.10 Vacuum generator

and alveolate trays (b)
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B 11 BRfh ALk
Fig.11 Dispensing needles for seeds suck
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BN S RS R AR RS R T BEASAT AU ARAE [ i SRR N 1 E R SRR, it
Folt 22 G5 A B 1R LR M X R b IR
3 REFMEEERS AR
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13 MARGHEE 7B 14 (2) BREBENE 327N (b) KEEENE 88
Fig.13 Dual system precision tray seeder 7]
Fig.14 (a) Hard seeder trays(32 cups) (b) Papery
alveolate seeder trays(88 cups)
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BRI A E TR AT, BOEE (Fhy HARMES 10 ZULED) M EIANERE, BE
FATHEE I, KRS, SUSHIEIE, % T8 s B AT AL, i i d i A TTAh e
AL PR B RS VB AT R, R &S TR TR B M R I R S5
323 X &R 5547
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