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ABSTRACT: The work aims to improve the main performance indicators of the corrugator to meet the requirements of
high-efficiency and high-quality corrugated forming. After the affecting factors of corrugated board forming quality and
the characteristics of the existing corrugator transmission system were studied, the high-rigidity structure and control
scheme of differential gear transmission that could suppress vibration were proposed aiming at effect of the rigidity of the
transmission system on its performance. Then, simulation research was carried out and experimental verification was
conducted by improving the transmission system structure of existing model. The angular velocity and angular accelera-
tion curves of the corrugated roll before and after the optimization were obtained. It was found that the angular velocity fluctua-
tion range was from 75-225 deg/s to 100-150 deg/s, and the angular acceleration fluctuation range was from —740-370 deg/s
to —100-110 deg/s>. According to the experimental measurement results, the difference in the extreme thickness of corru-
gated board decreased from 0.23 mm to 0.09 mm, and the noise was reduced by 4%-15.2% on year-on-year basis. There-
fore, the differential gear transmission scheme is feasible, which provides new ideas and technical support for improving
the rigidity of the corrugator transmission system and the quality of corrugated forming.
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Fig.1 Schematic diagram of corrugated forming
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Fig.2 Schematic diagram of corrugator
transmission scheme
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Fig.3 Differential gear transmission scheme
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Fig.4 Schematic diagram of anti-backlash gear
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Fig.5 Diagram of installation on different sides
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Fig.8 Comparison of simulation results
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Tab.2 Corrugated board thickness mm
W A, AL HT Ak )5 (0 N-m) AL (5 N-m) Ak 5 (10 N-m)
1 2.22 2.16 2.21 2.24
2 2.20 2.25 2.22 2.25
3 2.25 2.28 2.27 2.24
4 2.26 2.27 2.24 2.23
5 2.19 2.17 2.26 2.24
6 2.25 2.24 2.27 2.26
7 2.24 2.25 2.29 2.24
8 2.19 2.20 2.23 2.25
9 2.28 2.21 2.24 2.25
10 2.24 2.24 2.25 2.26
11 2.21 2.19 2.26 2.24
12 2.26 2.25 2.20 2.25
13 2.33 2.26 2.23 2.25
14 2.21 2.30 2.24 2.24
15 2.19 2.23 2.25 2.26
16 2.26 2.25 2.25 2.26
17 2.27 2.27 2.26 2.24
18 2.25 2.19 2.24 2.25
19 2.24 2.26 2.23 2.25
20 2.27 2.22 2.22 2.23
21 2.16 2.20 2.26 2.26
22 2.22 2.27 2.24 2.26
23 2.27 2.25 2.24 2.24
24 2.10 2.20 2.26 2.25
25 2.19 2.29 2.24 2.25
26 2.24 2.24 2.25 2.24
27 2.26 2.25 2.26 2.23
28 2.22 2.20 2.23 2.26
29 2.29 2.26 2.22 2.25
30 2.26 2.25 2.25 2.26
®3 (REFRBRS x4 BEMES
Tab.3 Noise at low speed dB Tab.5 Noise at high speed dB
e gepenr O R R wie gy SE MR O
1 110.5 104.1 99.2 94.2 1 118.7 112.6 106.3 101.2
2 119.9 113.1 107.3 101.7 2 129.6 122.9 115.5 109.9

3 119.7 113.9 106.8 101.5 3 126.8 121.7 114.1 109.8
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