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Fig.1 Transmission diagram of sowing system 1,11. f % Sprocket; 2. 4% Screw; 3. fE# i Spline
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Fig. 2 Sketch of variable sowing device
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Table 1  Analysis on the patterns for variable sowing
A L SRUNRE RN B B AL 1 L B S B A 21 Lo i —i; .
. . . . . . A . X100/ %
Sowing model Gear engaging status Theoretic transmission ratio  Factual transmission ratio i
P .
| B 75 7:.7, 5 7 i;=3.557 ;=" H—3 556 0.03
Micro sowing model %5 %y
7 S L g 27 z
. J‘?éi*%iﬁ Zs 5 720,75 5 Zuo ij=2.490 i =21 .20 _—9 489 0.05
Small sowing model Zs %8
SR S _ s _ s zn _
Mlddle SOWil’lg model Ze; l—:‘]‘ Zx 729 l—:j Z]] 1 2 001 [ P Zo 72 000 0. 05
o B Zs 5 Zs 1 Zs 5 Z1o ij=1.401 i =250 20— 400 0.07
Large sowing model zs %8
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Fig.3 Finite element model of output gear shaft
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Table 2 Natural frequency of output gear shaft

WS B % WA/ Hz Eirgi!

Modal order Frequency Vibration mode
1 0.01 7 &5 8l Axial moving
2 959 X [ i X-bending
3 978 Y 1% #H Y-bending
4 2773 Wl 5% Axial torsion
5 4 329 X [ % X-torsion
6 11159 Y [ # %% Y-torsion
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Fig. 4 Modal diagram of second vibration
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Fig. 5 Modal diagram of fifth vibration
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Table 3 Error rate on seeding adjustment

K5 st ¥/ (r/min) WRER/ %
No. test Drive ratio Rotate speed Error rate
1 1. 400 21.6 6. 37
2 1. 400 30.0 1.76
3 1. 400 38.4 2.09
4 1. 400 46. 8 5.83
5 2.000 21.6 2.43
6 2.000 30.0 3.81
7 2.000 38.4 5.90
8 2.000 46. 8 6.71
9 2. 489 21.6 4.94
10 2.489 30.0 6.93
11 2.489 38.4 6.71
12 2. 489 46. 8 5.73
13 3.556 21.6 1.77
14 3.556 30.0 6.98
15 3.556 38.4 5. 61
16 3.556 46. 8 1.93
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Design of mechanism for variable sowing on

2BFQ-6 rape precision combined direct planter
LIN Lai-fu LIAO Qing-xi

College of Engineering s Huazhong Agricultural University sWuhan 430070,China
Abstract Based on different planting conditions and sowing time in the same place and according to
different requirements of rape seeding density,the mechanism for variable sowing on 2BFQ-6 rape preci-
sion combined direct planter has been designed, depending on the theory that adjusting the engaging re-
lations of gears can change the input shaft’s speed of the metering device. Its structure and working
principle were studied in this paper, and it has the regulatory function with four planting densities. At
the same time some main structural and performance parameters were analyzed and presented. Modal
analysis showed that the rigidity of the output gear shaft is sufficient. The bench tests approved that the
error ratio between the sowing amount of the metering device when the mechanism for variable sowing is
not installed and the one when it is installed is less than 7% within the same time and under the same
condition. It can satisfy the requirements of rape’s variable sowing.
rape; direct planter; variable sowing; adjusting mechanism; sowing amount
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