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Design and experiment for stem pulling and stump cutting device
of tobacco stem pulling machine

Yang Biao®  Sun Songlin*®"  Li Junzheng™? Zhang Wujin®  Xun Zhenfu®

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Modern Agricultural Machinery
and Equipment, Hunan Engineering Research Center, Changsha 410128, China)

Abstract: In order to solve the problems of poor stem pulling and transport, stump cutting instability and inconvenient
operation for 4YBG-1 tobacco stem pulling machine in the southern tobacco region operation process, a stem pulling and
stump cutting device was designed. The device was hung on the front of the tractor, and the single factors and
multi-factor orthogonal experiments were carried out on the factors that influence tobacco stem pulling off rate, tobacco
stem leakage decannulation rate and tobacco stem stump cutting rate including the velocity of double clamping and
conveying chain, advancing velocity of tractor and clamping gap by using HZ07-11 tobacco stem as the test materials.
The results of single factor experiments showed that stem pulling and stump cutting operation could be completed when
the velocity of double clamping and conveying chain was 0.8-1.1 m/s, advancing velocity of tractor was 0.5-0.6 m/s,
clamping gap was 9-15 mm. The results of multi-factor orthogonal experiments showed that clamping gap had the
biggest influence on the tobacco stem pulling off rate, tobacco stem leakage decannulation rate and tobacco stem stump
cutting rate, followed by velocity of double clamping and conveying chain, advancing velocity of tractor. The optimal
combination of realizing stem pulling and stump cutting operation is that the velocity of double clamping and conveying
chain is 0.8 m/s, advancing velocity of tractor is 0.6 m/s, clamping gap is 12 mm. When the device operated under the
optimal conditions, the tobacco stem pulling off rate, tobacco stem leakage decannulation rate and tobacco stem stump
cutting rate are 0, 5% and 95%, respectively.
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Fig.1 Structural drawing of stem pulling and stump cutting device
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Table1 Experimental factors and levels
Al(ms™) B/(m-s™) C/mm
1 0.8 0.5 9
2 0.9 0.6 12
3 11 0.7 15
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Fig.2 Tobacco stem pulling off rate, tobacco stem leakage decannulation
rate and tobacco stem stump cutting rate with different velocities

of double clamping and conveying chain
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Fig.3 Tobacco stem pulling off rate, tobacco stem leakage
decannulation rate and tobacco stem stumpcutting

rate with different advancing velocities of tractor
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Fig.4 Tobacco stem pulling off rate, tobacco stem leakage

decannulation rate and tobacco stem stump cutting

rate with different clamping gapps
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Table 2 Results of orthogonal test 0.8 m/s 0.6 m/s 12
Al(m-s?) B/(m:s™) C/mm Y% Yo%  Yal% mm 2 9
1 0.8 0.5 9 15 10 75
2 0.8 0.6 12 0 5 95
3 0.8 0.7 15 0 25 75
4 0.9 0.5 12 5 10 85
5 0.9 0.6 15 0 20 80
6 0.9 0.7 9 20 15 65
7 1.1 0.5 15 0 30 70 Sk
8 1.1 0.6 9 25 10 65
9 1.1 0.7 12 10 15 75 [1]
Y, Ky 15 20 60 [M] 2010
Kiz 25 25 15 [2] [
Kis 326 32 33 23 1999(4) 30-31
Ry 67 .
Y, K 40 50 35 31 [J]
Ko 45 35 30 2002 21(3) 56-57
Kss 55 55 75 [4]
R 5 667 15 [ 2002(6) 34-35
Y; Ky 245 230 205 [5] T™MV
K 230 240 255 [4] 2007 28(4) 45-46
Rs 11.67 8.33 16.67 2010 37(2) 44-45
[7]
( 3) 950 [ 2009(23) 182
0
(8]
[9] 2013 25(12) 116-117
[
[] 2012 28(12) 40-41
[10] [D]
Fz 3 WHYIEMEERNAED T 2009
Table 3 Variance of performence indexes [11]
ss DF MS F P [ 1999(1) 6-9
Y A 66.667 2 33333 4 0.200 [12]
B 16.667 2 8.333 1 0500 D] 2006
C 650000 2 325000 39  0.025* [13]
16.667 2 8.333 D] 2013
YL B 2 smm 1 oom 04 M
' ' ' 2005
C 405556 2 202778 73 0.014*
5556 2 2.778
Ys A 205556 2 102778 37  0.026* FALAE: T HH
B 105556 2 52.778 19  0.050 St A
C 422222 2 211111 76 0.013* AXIH: RS L
5556 2 2.778




