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Fig.1 Structure diagram of seeder for rice bud-sowing
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Table 1 Factor level table for single factor experiment

K Xi/mm Xo/(mm-s™) Xa/(ms™) XJ/(N-mm™)
1 6 32.7 10.54 572.05
2 7 408 11.05 774.82
3 8 83.4 11.85 1175.57
4 9 98.6 12.70 1378.30
5 10 1188 13.10 1581.07

T X0 PR R, X AT B, X HR S REHRE, X, FRRAR e HMIRE .
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Table 2 Factor level table for multi-factors experiment

eV S X/mm  X/(mms?)  X/(ms')  Xy/(N-mm')
RS 10 120 13.10 1581.1
K1) 9 97.5 12.46 1328.8
FK(0) 8 75 11.82 1076.6
T K1) 7 525 11.18 824.4
TASSER2) 6 30 10.54 572.1
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Table 3 Results of single factor experiment

- RBAE A
% xymm Xmmsh AR A
(m's™) (N'-mm”™)
1 6 834 1185 117557 575 7499
2 7 83.4 1185 117557 723 7833
3 8 83.4 1185 117557 862  83.33
4 9 834 1185 117557 942 8583
5 10 83.4 1185 117557  109.5  88.33
6 8 327 1185 117557  173.0  88.33
7 8 4038 1185 117557 1426 89.17
8 8 83.4 1185 117557 883  83.33
9 8 98.6 1185 117557 731 8250
10 8 118.8 1185 117557 526  77.50
1 8 83.4 1054 117557 465 79.13
12 8 83.4 1105 117557 555  83.33
13 8 83.4 1185 117557 781 8417
14 8 834 1270 117557 924 8666
15 8 83.4 13.10 117557 109 8833
16 8 83.4 11.85 5721 384 7749
17 8 83.4 11.85 7748 627  82.50
18 8 83.4 1185 117557 857 8499
19 8 83.4 1185 13783 972 8667
20 8 83.4 1185 15811 693 8333
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Table 4 Results of multi-factor experiment

§ R R TEER

%::i Xi/mm Xz/s(rlnm (rr)li/'l) (N_)rﬁr/n-l) »lg /%
1 7 52.5 11.18 824.4 73.1 75
2 7 52.5 11.18 1328.8 89.2 78.33
3 7 52.5 12.46 824.4 114.2 80
4 7 52.5 12.46 1328.8 136.5 81.66
5 7 97.5 11.18 824.4 40.5 71.66
6 7 97.5 11.18 1328.8 50.8 75
7 7 97.5 12.46 824.4 69.4 76.66
8 7 97.5 12.46 1328.8 78.5 78.33
9 9 52.5 11.18 824.4 112.3 80
10 9 52.5 11.18 1328.8 128.5 81.66
11 9 52.5 12.46 824.4 156.5 85
12 9 52.5 12.46 1328.8 176.2 86.66
13 9 97.5 11.18 824.4 55.5 76.66
14 9 97.5 11.18 1328.8 121.5 78.33
15 9 97.5 12.46 824.4 86.5 80
16 9 97.5 12.46 1328.8 102 81.66
17 6 75.0 11.82 1076.6 40.1 71.66
18 10 75.0 11.82 1076.6 98.2 86.66
19 8 30.0 11.82 1076.6 177 83.33
20 8 120.0 11.82 1076.6 43.9 81.66
21 8 75.0 10.54 1076.6 53.6 80
22 8 75.0 13.10 1076.6 105.7 86.66
23 8 75.0 11.82 572.1 323 78.33
24 8 75.0 11.82 1581.1 67.6 81.66
25 8 75.0 11.82 1076.6 73.5 80
26 8 75.0 11.82 1076.6 76.2 81.66
27 8 75.0 11.82 1076.6 71.5 83.33
28 8 75.0 11.82 1076.6 73.5 81.66
29 8 75.0 11.82 1076.6 70.1 83.33
30 8 75.0 11.82 1076.6 72.3 80
31 8 75.0 11.82 1076.6 76.2 78.33
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Fig.3 Influence curves of factors on seeding quantity and seeding percent of pass
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I 4b mran, MMTEE Xy 5/NHER YR 2
X A, R RS, MAMTEEE X, 5 KHF
BEYRBNHE Xy dLA 0, B RE R, UE/MITEE X,
SN HER S R B Xy G, SRR E N,
X=30 mm/s 5 X=13.1 m/s &N, BEFEMERA,
X,=80 mm/s 5 X3=10.54 m/s 41450, BEEAERE RN .
FLIRDZ, Y xo BN HERD AR B PRI, Rl bLIE
REREAS BB T B, R, HERR A b b7
R, MEEM R R, k2, FHAPURSEEAF B
B RcRE, [FIRE, HERPED ERR 7 HE s A RS,
P& /N

H &l 4 T4, 4 RIAT B X /MO HE R 5)
TE X AR, BRRAN, MAMTERE X, 5 KHR A
P E X LA, 4% 23K, X0=30 mm/s 5 X5=13.1 m/s
HEN, AigFERK. HIREE X, D X K, FprdE
Hefh bt Bl s), AR,

4 HIEEZMML

H TR EFEF AR, B B AR S0
IR TR, JCRELLEHEE v, B RA H xR,
Q+1) Kifem® &%, 11=60 g M4, FI Matlab 2%
AR Ak y, R AT, SRS
AL H A X,=9.3 mm. X,=50.1 mm/s. X;=13.1 m/s.
X,=1248.9 N/mm, 7£ N EZMALE IS T, 95%nT {5 1)
BRERE v, ) 86.72%~93.54%, EFHEFIHLIZE T 45
F 10 #4/min.

e AR G B4 AF AT YR s, 15
230, RIEEER 1, 058 90%. 90%. 91.66%, P34
4 90.55%, 1 86.72%~93.54%[X [H] 2 W, KWL 45
FAEM, A ZFER R R B AR

5 4 it

XET PR R A BT R S BB FR AL, #E b



%6 ]

W2t AL e 3 AP B BT ZF AP RR AL AL 10 37

Pi 1679 AKFE AN, HTAETERER sEm R 38 -

D PRI O R B AT B HERh SR Bl A
I B K5 5 44 I 55 50 9 b RO b A B SR R B, 4
TR 1 1 B 0 5 e R 48 I 58 1 A2 LA G 4 P i A
BRI, A7 A 3 5 RO HE R 28 B 2 3805 14028 B A H 6)
e IE Lty L S RPN A

2) PEFBOT O F /AN 7 mm N, BERELG A™ E
PARIROT LV 5 HEFP SR B SR, FRRAG NI 5 i
Hy, R ERFIIRA GRS R, AT BRI, A A
FERIAAS RN BN 1 S8 NI R AR
JREWIFELH A, FRRI RN, SRR RRIROT
SR HIBR TGN LA, BRI RO, PARIR T
FiE 1 6 mm S FRARAG NI 572.1 N/mm 41450, #Fh
N NPT RS S KRR YR B8 A
FERE, ATEHE 30 mm/s SHPMEEREEE 13.1 m/s
YA, WERhEEOS R MAT I 5/ HER R R 5)
ISR, FEPEHRAN, S/ NAT RS 5 KR
BARZELEA G, FEFpEA&ER, ATEHE 30 mm/s 5
HEF S RBNE S 13.1 m/s 20, BB SRR K.

3) PARHOT DS 9.3 mm. fTEESE 50.1 mm/s.
HeRh B P shE B 13.1 m/s AR IAZ S RI B 1248.9 N/mm
I, ATEETE A 95%1) C (2+1) Ki/em?) EFEA%E p, i
X ] 4y 86.72%~93.54%, &F&E N 60 g/fi.

(& £ x #

(11 Z=ihif, mEAA, TKE, %5 2BS-1200 BU/KFRE T LEH

FERIHURTHILT]. APAITSL, 2003, (1): 111—112.
Li Bohai, Huo Jianlin, Zhang Kun, et al. A study of
2BS-1200-type factoring rice seedling growing machine[J].
Journal of Agricultural Mechanization Research, 2003, (1):
111—112. (in Chinese with English abstract)

2] FTER, ZEEM, KENL B &R E R

PEE M HRER[T]. R AR R BRBEERR,
2004, 25(1): 103—106.
Zheng Dingke, Li Zhiwei, Ou Yinggang. Design and test on
mechanism of electromagnetic vibrating type rice seeder for
flat seedling[J]. Journal of South China Agricultural
University: Natural Science Edition, 2004, 25(1): 103—106.
(in Chinese with English abstract)

[B] PN, A, ENH, & FASTEHUGR G B D2

IS BB TR A 55 R [T]. Ak TR, 2009, 25(7):
98—102.
Luo Hanya, Li Ji, Yuan Zhaohe, et al. Coupling relationships of
nursing seedling densities and finger sticking area by
mechanized hybrid rice transplanter{J]. Transactions of the
Chinese Society of Agricultural Engineering (Transactions of
the CSAE), 2009, 25(7): 98—102. (in Chinese with English
abstract)

[4] Prasanna Kumar G V, Brijesh Srivastava, Nagesh D S.
Modeling and optimization of parameters of flow rate of
paddy rice grains through the horizontal rotating cylindrical
drum of drum seeder[J]. Computers and Electronics in
Agriculture, 2009, 65(1): 26 —35.

[5]

[6]

[7]

(8]

[10]

[11]

PEESR, Shek, SMET, A& AMAXUZR KRGS
B SIRIFA[T]. RML TREAR, 2000, 16(5): 52—55.
Pang Changle, E Zhuomao, Su Congying, et al. Design and
experimental study on air-suction two-layer cylinder rice
seeder[J]. Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2000, 16(5): 52—
55. (in Chinese with English abstract)

MRS, KRR, F4hK, 55 KPR UKTE BB %
5 b 2 TR A B IR AIE T [T]. v RO R 2 2 R
2009, 14(5): 121—125.

Liu Cailing, Song Jiannong, Wang Jicheng, et al. Research
on vacuum of a level-sucker precision metering device for
rice seedlings[J]. Journal of China agricultural university,
2009, 14(5): 121—125. (in Chinese with English abstract)
W, B, B, . IR RS R A S
(eI RPUEBTTT, 2009, (2): 47—50.

Yang Wang, Yang Jian, Zhou Xiaorong, et al. Parameters
study on the vibrant system electromagnetic vibrated seeding
apparatus[J]. Journal of Agricultural Mechanization Research,
2009, (2): 47—50. (in Chinese with English abstract)
i, 5ROCB RER, BF. BTE PR R K PLC
BRG] A TRESR, 2009, 25(11): 202—207.
Yu Shanshan, Zhang Wenyi, Wu Chongyou, et al. Design of
PLC control system of precise seeding assembly line for rice
seedling nursing[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 2009,
25(11): 202—207. (in Chinese with English abstract)
P, S J8, WA KRR BAE R EOR B ke
& AT FEIUIR SR % 0], A TREF# 3], 2008,
24(4): 301—306.

Zhou Haibo, Ma Xu, Yao Yali. Research advances and
prospects in the seeding technology and equipment for tray
nursing seedlings of rice[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2008, 24(4): 301 —306. (in Chinese with English
abstract).

KR, DJE, FEE, % RS2 UKRERL E R
P B AT[T]. RHVEHFSE, 2010, (2): 137—139.
Yu Dalue, Ma Xu, Zhou Haibo, et al. The experimental study
on the vibration-flow type of seed metering device for rice
tray nursing seedlings[J]. Journal of Agricultural
Mechanization Research, 2010, (2): 137—139. (in Chinese
with English abstract)

L, B, BEW, S RS HERN SR BT[]
RHULIEFE, 2005, (6): 97—99, 103.

Dong Yan, Yang Jian, Yang Xiaoli, et al. The simulation
study on electromagnetic vibrated seeding apparatus by
virtual prototype technology[J]. Journal of Agricultural
Mechanization Research, 2005, (6): 97—99, 103. (in Chinese
with English abstract)

B, FRML BARR, 4 2BYLS-320 RUKRER G
FEROHLAIBEH). RALLHEST, 2001, (2): 66—67.

Zhao Jun, Wang Zhimin, Mao Jidong, et al. A design of the
2BYLS-320 model united sowing machine for paddy seedling on



38 NV TRE A 2012 4F

trays[J]. Journal of Agricultural Mechanization Research, 2001, Zhang Min, Zhang Wenyi, Wu Chongyou, et al. Seeding
(2): 66—067. (in Chinese with English abstract) pipeline design of suction blanket-type raise rice seedling for
[13] i, WP, W E SRR IS KGR RS 1A, super-rice[J]. Journal of Agricultural Mechanization Research,
FIHRISHIFI]. A TFEER, 1999, 15(1): 241—243. 2009, (6): 65—68. (in Chinese with English abstract)
[14] BRA, BRSO, RSk, A UREBgokBER ey US) RER, AEE WRBEr S A iM). . me s
BRI UKL Bt 0]. RBULBFSE, 2009, (6): 65—68. AL, 2000: 425.

Optimization experiments on electromagnetic vibrated seeder of rice
bud-seed for field seedling raising

Yang Jian', Yang Wang!, Wang Gaofeng®, Li Junlin®
(1. College of Mechanical Engineering of Guangxi University, Nanning 530004, China; 2. Guangxi Key Laboratory of Manufacturing
System and Advanced Manufacturing Technology, Nanning 530004, China)

Abstract: In order to study the influence law of electromagnetic vibrated seeder for field seedling raising of rice
bud-seed's performance and obtain the optimal combination of parameters, single factor and multi-factor experiments
were carried out on seeder for field seedling raising of rice bud-seed. The relationship of the four influencing factors
(opening height of retaining plate, walking speed, vibration velocity of seed plate and stiffness of vibration isolating
rubber pad) and seeding quantity and seeding pass rate were established respectively by regression analysis. The
influence law and mechanism of the factors and their interaction were analyzed, and the respective optimization of the
parameters was obtained. The results showed that: opening height of retaining plate is less than 7mm, blocking
phenomenon was serious; when opening height of retaining plate and vibration velocity of seed plate was big, seeding
quantity and the pass rate of seeding was high, and when walking speed was large, seeding quantity and pass rate of
seeding was low; combination of small walking speed and large vibration velocity of seed plate was beneficial to
improve pass rate of seeding. Optimal combination of parameters was achieved under the condition that opening height
of retaining plate was 9.3 mm, walking speed was 50.1 mm/s, vibration velocity of seed plate was 13.1 m/s, and stiffness
of vibration isolating rubber pad was 1248.9 N/mm. The pass rate of seeding interval with 95% reliability was from
86.72% to 93.54%. This paper provides a foundation for optimization design of seeder.

Key words: agricultural machinery, optimization, speed, tray seeder, electromagnetic vibratory, field seedling raising,
rice



