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Measurement of rapeseed substrate seedling
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Table 1 Parameters of rapeseed substrate seedling

Fig.1

BU#E Values

%4 Parameters

HEilaz 62

M3HF AL AP Variety Huayouza 62

Hil%/d Seedling age 28~32
B K /mm Side length of seedling block 38~40
1 5 /mm Seedling height 114.5
15 % 9% /mm Seedling width 68.7
HH8 B2 /mm Rhizome diameter 1.3

T HL i /g Mass of seedling block 85
T & KR /% Water content of substrate 23~30

2R X i 2 B A A A RS v R L T
2 JIT 7R o SR K T v B AL 2l sr OB B 9K Bl
R AR v e B IO R B P A OB R AE
B P R 2 B R R R 2 — %

L2 S HAiHL Air compressors 2.8 # Seedling tray; 3.3% 1%
 Delivery device; 4. U 2% # Pick-up device; 5./> fi 2% # Detach
device; 6.7 14 Soil-covering wheel; 7.7F ¥ #% Ditch opener; 8. i
#EJ] Rotary tiller; 9.57 ZUBEHFIR B # Vertical rotary tiller machine.

B2 mEERREBHRN

Fig.2 Rapeseed substrate seedling transplanter
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Lo 3 2y Bl 25 R RS ) A0 45 i 25 v AL i e A L 2
ERSEREE TR LRI EIE W S R R 8

LI 257 Belt; 2.9 64 Bare rod; 3.73 1 4R Seedling detach
splint; 4.2 & Seedling table; 5. 414X Flip seedling plate; 6. 34
Bt Seedling vice plate; 7. ) 3 4 %8 [& & #& Driven pulley fixed
plate; 8. A Z1# %%l Driven pulley shaft;9.4> 1 LT Seedling detach
rod; 10. # 3l 4 #& Inner grooved rod; 11. L % ¥ 3 %5 fif Rotating
sleeve; 12, [E 5 2514 Fixed sleeve; 13,48 i S L [E % %2 Cylinder fixing
frame; 14.4> 1 L Cylinder; 15.38 8147 # Driving pulley; 16. 32 2l
Driven shaft.
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Fig.3 Structural diagram of seedling inclined detach device
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LBK ) 4 Driving pulley; 2.3 B ¥ Rapeseed substrate seed-
ling; 3. MBI 4 Driven pulley; 4.[f25 4 Belt.
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Fig.4 Structural diagram of belt convey mechanism
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A3 2 Measurement process; 1.JZC-B2 %1 J7 [\ ffi B4 JZC-
B2 angle measure instrument; 2. 3% % Fi 3t 1] Rapeseed substrate
seedling; 3.[A25 77 Belt; 4. F 4R B #8 £f I & 2%¢ ¥ i€ % il Natural fric-

IJE

tion angle measure device; B: & %45 Measurement results.
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Fig.5 Natural flip angle measurement of seedlings
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A Z4EE Model diagram; 1.43 # % #2 Seedling detach splint;
2.4 5 Seedling table; 3. 44 #i #i Secedling shield; 4.7 #i $ii #F
Seedling pull rod; B.IE#LIE Front view.
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Fig.6  Structural diagrams of double-acting
clamped mechanism
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Fig.7 Static analysis of seedling block in transporting stage
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Fig.8 Static analysis of seedling block in separating stage
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Table 2 Friction coefficient of seedling block
IR R A o HEHE R pa
il . Coefficient of Coefficient of
AP R static friction dynamic friction
Materials " e
¥i{H B X [H] ¥iE B A X [H]
Mean Confidence Mean Confidence
/= i s
Iﬁf‘ff&ﬁﬂlﬂf\}?ﬁ 0.739  [0.735,0.743]  0.659 [0.655,0.663]
e
R 0.708 [0.702,0.714] 0.607 [0.603,0.610]
Iron plate
304
ks 0.304  [0.294,0.314]  0.251 [0.245,0.257]
304 plate
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Air pressure of detach cylinder

ALSEE LR R Wiring principle; B, 32 # /7 K i3 2 Experiment process; C. 32 57 /7 #5145 3 Experiment results. 1. Arduino JF % #t Ardui-
no development board; 2. FSR402 # JIfi [ /1 £ @& #% FSR402 membrane pressure sensor;3.LCD ¥ i {78 #§ LCD liquid crystal display;4.J5 4b
AL Post-processing computer; 5. 9 3 #5125 & Clamping force detection device; 6. {530 43 #i % % Seedling inclined detach device.
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Fig.9 Detection device and results for detach clamping force
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Fig.10 Experiment equipment
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Fig.11 Experiment results of inclined detach device

B2 mEERREBRIEEETE
Fig.12 Field operation diagram of rapeseed

substrate seedling transplanter
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Design and stability analyses of inclined detach device
for rapeseed substrate seedling transplanter

WANG Yang,ZHANG Qingsong, HU Qiaolei, HE Kun,XIAO Wenli, LIAO Qingxi
College of Engineering , Huazhong Agricultural University/Key Laboratory of
Agricultural Equipment in Mid-Lower Yangtze River ,Ministry of Agriculture and Rural Affairs,
Wuhan 430070,China

Abstract Mechanized transplanting of rapeseed is an efficient planting mode. However, the compli-
cated structure and instability of seedling detaching process affects the transplanting quality of rapeseed
substrate seedling. An inclined detach device for rapeseed substrate seedling transplanter was developed
to solve the problem that the seedling transplanting device of the traditional transplanting machine is
easy to tip over during the transplanting of rapeseed. The structural composition and the seedling detach
processes were analyzed. The key components were designed and the main structural parameters of the
seedling detach device were determined. A mechanical model of seedlings in the transporting and separa-
ting stages of the seedling detach process was constructed to analyze the main factors affecting the stabil-
ity of the seedlings. The results showed that the seedling block was stable during the transporting stage
when the frictional characteristics of the seedlings were constant and the inclination angle of the belt was
between 24.5° and 35.0°. The lager of the clamping force,the better of the separation effect in the separa-
ting stage. The optimized key parameters of the seedling detach device included 30° inclination angle of
the belt(y),lager than 0.8 N clamping force(f;,),and 0.5-0.8 MPa air pressure of the cylinder(P). The
results of bench experiment showed that the capsizes rate of seedlings block was 4.2% and the detaching
rate was 92.5% ,meeting the needs of seedling detaching of rapeseed substrate seedling. It will provide a
reference for designing detach device of rapeseed substrate seedling transplanter.

Keywords rapeseed; automatic transplanter; substrate seedling; detach device; stability analyses;

seedling inclined detach
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