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Design of Pillow Packing Machine Control System Based on
Electronic Cam Flying Shear
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(1. Qingdao University, Shandong Qingdao 266071, China; 2. Yantai Wanhua Chemical
Co., Ltd., Shandong Yantai 264002, China)

ABSTRACT: The work aims to improve the electronic cam flying shear algorithm in the existing machine in order to
enrich the packing types of pillow packing machine and improve its packing precision and efficiency. According to the
process flow of pillow packing machine, the mathematical model of electronic cam flying shear was established, and the
quintic polynomial motion control algorithm was designed to realize the coordinated and synchronous operation of feed-
ing shaft, film feeding shaft and cutter shaft. Then, the control system was designed. According to the test results, with the
increase of the packing speed and decrease of packing length, the qualified packing rate was reduced, but the electronic
cam curve designed by the quintic polynomial planning had good continuity and flexibility, avoiding the rigid and me-
chanical vibration. Within the allowable error of £1 mm, the qualified packing rate was always 100%, which effectively
improved the control accuracy. The electronic cam curve designed completely meets the requirements of production
technology. The actual test proves the reliability and stability of the control system based on electronic cam flying shear,
and also proves the superiority of the motion control algorithm.
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Fig.1 Mechanical structure of pillow type
packing machine
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Fig.2 General structure of control system
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Fig.3 Process flow of pillow type packing machine
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Fig.4 Transverse seal motion model
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Fig.6 Polynomial displacement curve
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Fig.7 Polynomial speed curve
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Fig.8 Polynomial acceleration curve
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Tab.2 Fruit and vegetable packing test results (cubic polynomial)
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G R (memin) %K mm R xfmm SRR 2 4 0 A %
x=0 0<|x|<1 [x[>1
1 6 320 94 6 0 100
2 6 480 95 5 0 100
3 6 640 96 4 0 100
4 8 320 94 5 1 99
5 8 480 95 5 0 100
6 8 640 95 5 0 100
7 10 320 94 4 2 98
8 10 480 95 5 0 100
9 10 640 95 5 0 100
10 12 320 92 4 4 96
11 12 480 94 4 2 98
12 12 640 94 4 2 98
13 14 320 83 10 7 93
14 14 480 90 6 4 95
15 14 640 92 5 3 97
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F5 @R/ (momin ) @K /m, P ximm FOFIR 2 PR R %
x=0 0<x|<1 |x[>1
1 6 320 97 3 0 100
2 6 480 97 3 0 100
3 6 640 97 3 0 100
4 8 320 96 4 0 100
5 8 480 97 3 0 100
6 8 640 97 3 0 100
7 10 320 95 5 0 100
8 10 480 96 4 0 100
9 10 640 96 4 0 100
10 12 320 95 5 0 100
11 12 480 96 4 0 100
12 12 640 96 4 0 100
13 14 320 95 5 0 100
14 14 480 95 5 0 100
15 14 640 96 4 0 100
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