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AR HERN IR 58 & B IR A5 /) General layout of vibration seeding test bed ; 1. 75 [ H J& 25 0] i 5)y 3¢ # Six-degree space vibration test
stand ; 2. ¥z 80 & #6131 HL Shaker control computer; 3. J& 3l 5 # #il #% Shaker controller ;4.COCO-80 #1215 543 #1X Dynamic signal analyz-
er; 5. AL HLIR B % Stepper motor driver; 6. 1# A 4L Photography camera; 7.JPZS-16 I ML G HEFI 25156 /5 JPZS-16 computer vision
seed rower test stand ; 8.356 A 16 HI Jij1 s & {4 Ji& % 356 A 16 acceleration sensor; 9. 5 4 1 b4 HEFP 2% 32 42 Aluminum alloy profile seed rower
bracket; 10. 25 i/ Hi HL Stepper motors ; 11. 1F 1 5 & 21 4 2 i 2% 45 2 HEFp &% Combined positive and negative precision seed metering de-
vice; 12. A 4 HE 4L Aluminum alloy frame.B : HEF %% 45 #4758 & Structure diagram of seed metering device ; 11-1. #E5 [1 Inlet; 11-2. £
% X Negative pressure air chamber area; 11-3. HEF 4l Seed discharge shaft; 11-4. Ff 4 Seed box; 11-5. FEf 1 Seed filling port; 11-6. HiF
I Seed unloading port; 11-7. IF S % [X Positive pressure air chamber area; 11-8. Ffi# Seed disc 11-9. HX [T Outlet.

1 iRSHFIRE & 2R A RHEMSBLEHWREB)
Fig.1 General layout of vibration seeding test stand(A) and structure schematic(B)
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F1 XD8 A Z 62 M SEFF ILATHFE
Table 1| Mechanical and physical properties

of Huayouza 62
A .
MeChan?l‘z?;?;ifzri:lrifteristics Bl ) Al

parameters Value Standard error
K /mm Length 2.53 0.113
P& /mm Width 2.34 0.128
5 /mm Height 2.11 0.131
SEHPRIAE /mm Average particle size 2.33 —
T-hi H /g Thousand grain weight 6.24 —
BRI EE/ % Sphericity 91.71 —

¥ Note: € | 9 . #% % 50 KiFh T %531 F # {5 . The length,
width and height are all the statistical mean of 50 seeds.
IR 7 S 46 A2 MR RS L 839 I 30 HEFh &5 1 B A
DU 56 5 o A Y 9] 5 T 6L , 3% DR+ I A B
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negative pressure
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Absolute value of suction
negative pressure

A:AHEFEEL Qualification index ; B: FFHEEL Replay index; C: I HE%L Missed index.
B2 ZiRshFGTREERSRMAENXR
Fig.2 Relation of curve between test index and negative pressure of seed suction under non-vibration condition
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A HEFP 4l 5% 34 Shaft speed 20 r/min; B HEFh il % 3 Shaft
speed 40 r/min.

B3 RMEMERMAESSEIEHXR
Fig.3 Relation curve between negative pressure of
seed suction at low frequency and qualification index
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- &A% 48HC Qualification index —— HEFEFEEL Replay index —— J#EFE%L Missed index
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0
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0.8 1.6 24 32 4.0 438
WA 97 T 45 %3 L/ k Pa

Absolute value of suction
negative pressure

A: ARSI 10 Hz, $% 3% 20 r/min Vibration frequency 10 Hz, shaft speed 20 r/min; B:#&45 10 Hz, %4 # 40 r/min Vibration frequency 10 Hz,
shaft speed 40 r/min; C: 44 20 Hz, %34 20 r/min Vibration frequency 20 Hz, shaft speed 20 r/min; D: #&45i 20 Hz, 44 40 r/min Vibration

frequency 20 Hz, shaft speed 40 r/min.

B4 #RSAA 10F0 20 Hz R IR R 62 [E S I HEAR X R
Fig.4 Relation curve between negative pressure of seed suction and test index
at 10 Hz and 20 Hz vibration frequency
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0.8 1.6 24 3.2 4.0 4.8
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Absolute value of suction
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A HEFP IS 20 r/min Shaft speed 20 r/min; B: HEF %% # 40 r/min Shaft speed 40 r/min.

B 5

P RRHAES SRIEHXR

Fig.5 Relation curve between negative pressure of seed suction at medium frequency and qualification index
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FLIRE B , B AIRATT 40 Haz vo WA 672 1T 208 o) (i P o 475 4
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R2 AEFEERT40 Hz 5 TR & 4 HER
Al 57 S EE XSt
Table 2 Comparison of critical negative pressure
of seed-metering device with different speed

vibration frequency of 40 Hz and without

BE R, o1 B v MR ORI A, 4% i i B vibration conditions kPa
‘Fﬁgﬁ% 5 %%Wﬁﬁilf%?ﬂﬁ P ﬂ}[ﬂ'ﬂ}ﬂﬁ:%ﬂg 53 /(r/min) R4 40 Hz AR
T%}:ij( , E:J:% ;j:g ;&%Lﬂﬁ% . 40 Hz ,ﬁj %ﬂ%ﬁ] Shaft speed Vibration frequency 40 Hz No vibration
W 0 4 X A R T (7 4 341 =>4.4 kPa) . B b
5 —1. —2.
o 9 A 9O KO 3 T R 30 4 1 U . e .
T B AR T IC IR 3 250, DLW -7 s 35 —24 —3.6
RASIN, FHOAE T HEFf 258 1) 3802 FAEAER , DA T B 25 5 i A2 40 —36 —40
. 100 A 52 20 s/ B 50 c
> —=—20 r/min . ;
GE 2104 25 0min Zo 235 /min
85 o 2 8\ T35 vmin ;o a0 rmin
.9 aS ; ) b h = ——351/min
i‘éé Z:; _._;2;52::2 ':: 6 —+—401/min gtg ——40 r/min
ok ——30r/min & 4 =
5 50 —~—35t/min & & 20
& 40 ——40r/min %%E; 2 Z 10
';({).8 1.6 24 32 4.0 48 Ei {(})‘8 1.6 24 32 4.0 4.8 B (()).8 1.6 24 32 40 438
WA 67 46 563 {E/ K Pa WA G 45 %/ k Pa WA 67 46 563 {E/ K Pa

Absolute value of suction
negative pressure

Absolute value of suction
negative pressure

Absolute value of suction
negative pressure

A WP 67 5 A A% TR 5055 R Relationship curve between seed suction negative pressure and qualification index ; B+ I f i 5 F#EH5 H0¢
% Relationship curve between seed suction negative pressure and replay index ; C: W 1 [ 5 ils #5485 $05¢ & Relationship curve between seed

suction negative pressure and missed seeding index.

6 40 Hz#RM iR IER SR AERN X R
Fig.6 Relation curve between test index and seed suction negative pressure at 40 Hz vibration frequency
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Effect of vibration on performance of pneumatic
rapeseed precision metering device

ZHENG Juan',LIAO Yitao"*, QI Tianxiang', LIAO Qingxi"?, GAO Liping', LIU Jiacheng'

1.College of Engineering, Huazhong Agricultural University, Wuhan 430070, China;
2.Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River, Ministry of
Agriculture and Rural Affairs, Wuhan 430070, China

Abstract Aiming at the problem that mechanical vibration changes the force and transport state of
seeds, which then leads to the reduction of precision seeding performance, an experimental study was con-
ducted on the effect of vibration frequency and amplitude on the seeding performance of rapeseed precision
seeder based on the vibration seeder performance testing test bench. The results showed that the critical
negative pressure at 30 Hz vibration frequency is slightly lower than the state without vibration, and the
qualification index is higher than 90% after the critical negative pressure, at 10 Hz and 20 Hz vibration fre-
quency, the vibration causes the increase of vertical displacement of seed metering device, and the increase
of seed feeding disorder, and the seed throwing qualification index is always less than 80% , which is obvi-
ously lower than no vibration and 30 Hz vibration frequency. Under the condition of 40 Hz vibration fre-
quency and amplitude =8 m/s”, the seed filling chamber and seed suction area showed the state of “boil-
ing”, and the higher qualification index can be obtained at a lower seed suction negative pressure, and the
vibration under the higher negative pressure will reduce the resorption rate of shaped hole. With different
combinations of frequency and amplitude conditions, the critical negative pressure of seed suction varied sig-
nificantly, and the seed discharge qualification index corresponding to the negative pressure of seed suction
before reaching the critical value was significantly different, and the influence of mechanical vibration was
reduced after reaching the critical value. This study provides a reference for the improvement of the vibra-
tion adaptive structure of rape precision seed raiser, and provides a basis for the research on increasing the
beneficial vibration interval or reducing the vibration interference in production.

Keywords precision seed metering ; rapeseed ; combination of positive and negative air pressure ; vi-

bration characteristics ; seeding performance
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