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Factors influencing cutting force in tobacco stem cutting tests
CHEN Kuit, SUN Song-lin*#", LI Jun-zheng™?, TAN Qian’?, XIAO Ming-tao®?, LI Kai'? LUO Jiang-he?

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

Abstract: To understand the factors affecting cutting force in tobacco stem cutting, single factor and multi-factor test
were carried out on tobacco stem samples using the universal testing machine with a homemade fixture. The results of the
single factor test showed that the cutting force with smooth blade or serrated blade in the way of slide cutting is the
smallest; cutting forces in sliding cutting test using smooth blade and serrated blade are negatively related to the cutting
speed, while positively related to the cutting angle and the diameter of the stem. The results of multi-factor test showed
that cutting force in tobacco stem cutting was influenced mostly by cutting speed, followed by cutting way, cutting angle,
stem diameter and cutting blades. The best program for tobacco stem cutting includes a slide cutting with cutting speed of
300 mm/s, a smooth blade with a cutting angle of 0" and a stem diameter of 26.5 mm.
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Table1 Levels of and factors of the experiment

A B/(mm-s™) c D/() E/mm
1 200 0 26.5
2 250 20 325
3 300 40 38.5
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Table 2 Cutting forces in tobacco stem cutting with different

cutting speeds

/ /(mm-s™) N

mm

38.5 200 789.66 791.43
250 757.36 749.86
300 612.74 607.46

345 200 742.25 741.76
250 623.74 620.31
300 618.28 626.98

30.5 200 619.73 615.08
250 543.64 543.71
300 523.56 518.44

26.5 200 492.17 496.16
250 468.12 464.22
300 457.55 446.97
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Table 3 Cutting forces in tobacco stem cutting with different

cutting blades

/ /N

mm

385 641.73 645.48
759.32 756.85

345 605.47 612.56
746.13 738.29

30.5 563.92 573.43
651.88 646.99

26.5 481.09 490.62
598.38 598.33
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Table 4 Cutting forces in tobacco stem cutting with different

cutting angles

20°

i IN

/mm 0

385 0 682.37 681.42
20 654.86 679.73
40 712.43 712.06

345 0 542.25 539.87
20 543.71 544.88
40 664.21 663.91

305 0 529.73 526.39
20 537.87 537.64
40 558.32 549.47

26.5 0 436.85 449.55
20 438.12 443.86
40 519.45 521.83
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Table 5 Results of orthogonal test for cutting force

IN
A B c D E
1 1 1 1 1 1 638.49
2 1 2 2 2 2 568.76
3 1 3 1 3 3 624.62
4 2 1 1 2 2 646.81
5 2 2 2 3 3 615.33
6 2 3 1 1 1 407.53
7 2 1 2 1 3 502.12
8 2 2 1 2 1 448.96
9 2 3 1 3 2 505.29
10 1 1 1 3 2 765.57
11 1 2 1 1 3 571.76
12 1 3 2 2 1 486.35
13 2 1 2 3 1 498.64
14 2 2 1 1 2 484.37
15 2 3 1 2 3 459.57
16 2 1 1 2 3 509.54
17 2 2 1 3 1 479.75
18 2 3 2 1 2 430.29
K, 36555 35612 65423 3034.6 3084.0
K, 59882 31689 31015 3120.0 34011
Ks 29137 3489.2 32829
ki, 609.26 59353 54519 50576 514.00
k» 499.02 52816 516.92 520.00 566.85
ks 485.61 581.53 547.16
11024 107.92 2827 7577 52.85
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