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Design and Test of Double-rotating Tobacco Leaf LLoading and Unloading
Device of Tobacco Loading Machine in Curing Barn
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Abstract. In view of tobacco leaf loading and unloading with labor-intensive, high cost, potential safety
hazards and other issues, double-rotating tobacco leaf loading and unloading device for the tobacco
loading machine in the curing barn was designed, including tobacco carrier, double rotating mechanism
double rotating mechanism and PLC control system. Herein, a main and auxiliary rotating machine
composed of bevel gear sets was proposed, it can solve the problems of falling off, scratching and
interference in the process of tobacco leaf loading and unloading. Through using projection method and
genetic algorithm to design mechanism, the structural parameters was determined. In order to ensure that
the machine had good loading and unloading effect, the space force system and kinematics of the smoke-
carrying mechanism and the tilting mechanism were analyzed, and their structural parameters were
determined. Taking the inclination angle of the cigarette holder, the rotating speed of the hollow shaft,
and the length of the tobacco rod as the test factors, and the success rate of tobacco leaf loading and
unloading, the orthogonal test was carried out. The test results showed that when the tilt angle of the
cigarette holder was 23°, the rotating speed of the hollow shaft was 12 r/min, and the length of the
tobacco rod was 650 mm, the loading and unloading effect of the cigarette holder was the best. At this
time, the tobacco leaf shedding rate was 1. 5% , the excursion rate of the cigarette holder was 1. 4% , the
damage rate of tobacco leaves was 2. 1% , the success rate of tobacco leaf loading and unloading was
95% , and the device had high reliability.
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Fig. 1 Schematic of packing tobacco in dense oven
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Fig.2 Test platform
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Fig.3 Loading and unloading device structure drawing
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Fig.4 Schematics of smoke carrier mechanism
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Fig.5 Force analysis diagrams of smoke carrier mechanism
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Fig.6 Analysis of double rotating mechanism
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Fig.7 Kinematic analysis of rotation process
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Fig. 10 Flow chart of control program
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Tab.2 Orthogonal test scheme and results of tobacco

loading and unloading

s SN fatn
5 A B C Q/ % L/ % U/ % V/ %
1 1 1 1 1.4 2.1 2.1 94. 4
2 1 2 2 4.8 2.3 1.4 91.5
3 1 3 3 8.6 3.2 0.8 87.4
4 2 1 2 4.2 1.8 2.9 91.1
5 2 2 3 9.4 2.6 2.0 94.3
6 2 3 1 1.8 3.1 1.3 93.8
7 3 1 3 11.2 2.4 4.2 82.2
8 3 2 1 3.2 1.5 3.2 92.1
9 3 3 2 5.2 2.8 2.6 89.4
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Tab.3 Analysis of variance of test results

=gz A B C
K, 2.737 2. 681 2.821
K, 2.806 2.779 2.721
K, 2.637 2.721 2.639
Q 7.4395 7.4382 7.442 1
S 0.002 9 0.0017 0.005 6
f 2 2 2
F 18.63 9.42 26. 47
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Tab.4 Range analysis of test results

e ap A B c
R, (K) 0. 169 0.098 0.182
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