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Design and experimental study on the cutters with

double vertical shafts for the tobacco stalks
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(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Provincial Engineering
Technology Research Center for Modern Agricultural Equipment, Changsha 410128, China)

Abstract: In this paper, a disc cutter with double vertical shafts is designed to cut the tobacco stalks. The single factor and
orthogonal experiments are carried out in the self-made tobacco stem cutting device for the factors of the cutting speed,
the forward speed of the device, and the radial overlap gap between the active plate and the driven knife plate, etc. By the
analysis of the single factor experiment, it is shown that the power consumption is 1 718.8 W, and the cutting rate is
94.33% at the cutting speed of 350 r/min. When the radial overlap gap between the active plate and the driven knife plate
is 15 mm, the power consumption is 1 500.73 W and the cutting rate is 95.6%. If the forward speed of the device is 0.6 m
/s, the power consumption is 1 608.13 W and the cutting rate is 96.83%. Orthogonal experiment results show that the
lowest power consumption of 1 480.26 W and the highest cutting rate of 97.21% could be achieved with the radial
overlap gap of 15 mm between the active plate and the driven knife plate when the forward speed of the device is 0.6 m/s.
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Fig.1 Structure for Tobacco stalk cutting mechanism
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Fig.2 The structure of blade
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Fig.3 Cutting test bed structure
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Table 1 Factors and levels of the experiment

A/rmin™) B/mm Cc/m-s™)
1 300 10 0.6
2 350 15 0.8
3 400 20 1.0

4 EHREDM
41 BRAZRRWER
4.1.1 3k Bt hAFa e F 4700

(90% ) 350 r/min
94.33% 17188 W

300~ 400 r/min

4.1.2 FERWE T R Y126 E & FxFh S it
R

15 mm
95.6% 1500.73 W

15 mm

4.1.3 MM BT HEIR B AT Sh At it R 0 F0h

0.6 m/s
96.83% 1608.13 W
0.6 m/s
42 EXRRWER
2
A1B,Cy
A3ByC3
A1B>Cy 300

r/min 15 mm



222 ( ) http://xb.hunau.edu.cn 2015 4
0.6 m/s 1 480.26 W mm 0.6 m/s 1480.26
97.21% A.B,Cy w 97.21%
3RS 4 s
T2 EXRIEER B 2T
Table 2 The results of orthogonal test
AArmin™y  B/mm  CAm-s?) W 1% [1] N 1995(1)
1 300 10 06 159541  90.20 28
2 300 15 08 173238 9355 (2] ]
3 300 20 10 188948 9170 1997(3) 16-19
4 350 10 08 192011 9077 3]
5 350 15 10 164041 97.32 ] 2005(3) 14-19
6 350 20 06 17107 9427 [4] /
7 400 10 10 206218 9276 1] 2009(3)  37-39
8 400 15 06 210012 9533 [5]
9 400 20 08 197525 9361 [ 2006 34(5) 120-122
Ki 521727 55777 5406.23 [6]
e 527122 547291 5627.74 ] 2007 23(11) 158-163
s 613755 557543 559207 [7] sots aam) 3
fa 1739.09 1859.23 1802.08 . 2] 013 44(2) 32-36
ke 1757.07 182430 187591 (8] !
ks 204585 185848 1864.02 ]
2014 40(1) 83-88
306.76 3493 7383
[9] [ 2014
Ki 27545 27373 279.80
40(1) 26-30
K 28236 28620  277.93 0]
Ks 29170 27958  281.78
[ 2013
fa 91.82 9124 9327
39(2) 213-216
ko 9412 9540 9264 [11]
ks 93.9 9319 9393
[ 2007 38(7) 172-176
23 416 1.29
[12]
- B2 G [ 2009 25(6) 141-144
[13]
5 %t K] 2007
[14]
[ 2002 23(2) 5-9
350 r/min [15]
[ 2012 40(14)
15 mm 8379-8381
[16]
[9] 2011 25(3)
0.6 m/s 52-55
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